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Chuong I — PHEP NHAN VA PHEP CHIA CAC PA THUC

§1. Nhan don thirc véi da thiic

Chéng khac gi nhan mét s6 véi mot téng !
A(B+C)=AB+AC.

—

Quy téc

m — Hay viét mot don thiic va mot da thiic tuy y.
— Hay nhan don thitc dé vdi ting hang tit cilada th¥i¢via viét.
— Hady cong cdc tich tim dugc.
Chéng han, néu don thitc va da thiic Visa viet.fah luot 1a 5x va 3x% —dx + 1
thitaco:
5x.(3%% — 4x + 1) 5%, 3% 0+ 5x. (— 4%) + 5x. 1

—A5%° - 20x° + 5x.

Ta n6i da thitc 15x° =20%>+5% 1 tich clia don thitc 5x va da thic 3x°— 4x +1.

Téng quat, ta c§quy tieathan mot don thic v6i mot da thitc nhu sau :

Muon nhdny mét don thiic voi mot da thirc, ta nhdn don thiic véi ting
hang tit.ctia dathicc roi cong cdc tich véi nhau.

2. Apdung
. L . 3 (.2 !
Vi du. Lam tinh nhan : (-2x7). | X + 5x — )
Gidi. Tacé : (=2x°). (xz +5x —%] = (27 (220, 5x 4 (=2%0). (—%)

= —2x5 - IOX4 + x3.




E Lam tinh nhan :

3 151 3
3x7y ——x"+ —xy |.6xy".
( y ) 5 )’) y

m Mot mdnh vion hinh thang cé hai day bang (5x + 3) mét va (3x + y) mét,
chiéu cao bdng 2y mét.
— Hay viét biéu thiic tinh dién tich mdnh vion néi trén theo x va y.

—Tinh dién tich manh vuon néu cho x =3 mét va 'y = 2 mét.

BAI TAP

1. Lam tinh nhan :

a) )(2(5)(3 -X —1] :
2

b) Gxy —x"+ y)§x2y ;
3 1
c) (4x™ = 5xy + 2x) [— Exyj 4

2. Thuc hién phép nhan, rit gen roitinh’'gid tri ca biéu thiic :

a) X(X—y)+y(x+y) taix=—-6vay=28;

b) x(x* — y) — X 2Rt ) FPX" —X)  taix = — vay=—100.

!
2
3. Timx, biét :

a) 3x(12x=4)—9x(4x - 3) =30 ;

b) X5~ 2x).+2x(x — 1) = 15.
4.  Dé. Podn tuoi
Ban hay 14y tudi clia minh :
— Cong thém 5 ;
— DPuoc bao nhiéu dem nhan véi 2 ;

— Lay két qua trén cong véi 10 ;



— Nhan két qua vira tim dugc véi 5 ;
— Doc két qua cudi cung sau khi da trir di 100.
Toi s& dodn duoc tudi clia ban. Giai thich tai sao.
Rit gon biéu thic : a) x(x—y) + y(xX —y);

) x™ x4 y) —y" eyt
Panh dau x vao 6 ma em cho la ddp s6 ding :

Gia tri ctia biéu thiic ax(x — y) + y3(x +y)taix=—1vay=1(alahang so) 1a

§2. Nhan da-thiic'véi da thic

Quy téc
Vi du. Nhan da thitéx'— 267 da thic 6x° — 5x + 1.
Goi y. — Hay nlan nmidihang tir cha da thic x — 2 véi da thiic 6x% - 5x + 1.
—Hay cong.cic két qua vira tim duoc (chd y diu ctia cac hang ti).
Gidi
RED(Ex Z5x + 1) = x.(6x° = 5x + 1) — 2.(6x* = 5x + 1)
= X.6K% 4 X.(=5%) + X. 1 +(=2).6x + (=2).(=5%) + (=2). 1
=6x3—5x2+x— 12x2+ 10x -2
=6x - 17x" + 11x — 2.
Ta néi da thic 6x° — 17x* + 11x — 2 1 fich clia da thic x — 2 va da thic

6x2—5x+ 1.



v

N

Tong quat, ta c6 quy tic nhan da thic véi da thic nhu sau :

Muoén nhdn mot da thitc véi mot da thirc, ta nhdn méi hang ti ciia da
thitc nay voi tirng hang ti ciia da thite kia réi cong cdc tich véi nhau.

Nhdn xét. Tich cia hai da thiic la mét da thiic.
Nhan da thiic %xy — 1 vdi da thitc x° - 2x — 6.

Chit ¥. Khi nhdn cdc da thiic mot bién & vi du trén, ta’con cé thé trinh bay
nhu sau :

2
6x" — S5x+1
X
X =2
" —12x% + 10x = 2 (két qua ctia phép.nhan =26i da thic 6x> = 5x + 1)
3 2 . X - .
6x" — 5x" 4+ x (két qua ctia_ phép nhan'x véi da thic 6x° — 5x + )

6x° — 17>+ 11x = 2
O cdch nay, trude hét ta phdi Stip xép-edc da thiic theo u§ thiva gidm ddn
hodc tang ddn cua bién, sawndd trinh bay nhu sau :
—Da thifc nay viét dudi da thicc \kia.
— Két qud cuia phép_nhan.mét hang tit ciia da thitc thir hai véi da thiic thit
nhdt duoc viét riéng trougsmot dong.
—Cdc don thite dong dang duoc xép vao cung mot cot.
—Cong theg ting\cot.
Ap.dung
Lam ffight nhdn @ a) (x + 3)()(2 +3x-15);
b) (xy — I)(xy +5).
Viét biéu thitc tinh dién tich ciia mot hinh chit nhdt theo x va y, biét hai kich
thudc cua hinh chit nhdt dé la (2x + y) va 2x — y).

Ap dung : Tinh dién tich ciia hinh chit nhdt khi x = 2,5 mét va y = 1 mét.



10.

11.

12.

BAITAP

Lam tinh nhan :
a) (- 2x+ D(x—1);

b) (x° — 2x> +x — (5 — ).

Tir cau b), hay suy ra két qua phép nhan : (x3 —oxtx— D -95).

Lam tinh nhan :

1
a) (xzy2 — Exy + 2y)(x -2y); b) (x2 — Xy + yz)(x +y).

Dién két qua tinh duoc vao bang :

Gidtriclax vay

Gi4 tfi cia biéu thiic
2 2
(X 7y)X4 Xy 1Y)

x= 2 ;y=-1

x=-05; y=125
(truong hop nay cé thé ding
mdy tinh bé tui dé’ tinh)

LUYEN TAP

Thuc hién phép tinh.:

a) (x* ~2%+ 3)(% - 5];

Chihg niigh rdng gid tri cla biéu thic sau khong phu thuoc vao gid tri

cua bi€ns:

b) (x° — 2xy + y)(x ~ ).

x=5C2x+3)—-2x(x=3)+x+7.

Tinh gid tri céia bidu thic (x> — 5)(x + 3) + (x + 4)(x — x°) trong mi trudng

hop sau :
a)x=0;
c)x=-15;

b)yx=15;
d)x =0,15.




13.

14.

15.

Tim x, biét :
(12x — 5)(dx — 1) + 3x — 7)(1 — 16x) = 81.

Tim ba s6 tu nhién chan lién ti€p, biét tich clia hai s6 sau 16n hon tich cta
hai s6 dau la 192.

Lam tinh nhan :

N CO E Y S

§3. Nhiing héing déng thiic dang.nhé

Binh phuong cGia mét téng

Vi a, b la hai s6 bdt ki, thuc hién.phép tinh (a + b)(a + b).
Tirdé riitra (a+b) = a” +2ab'¥b

Véia>0,b >0, cong thitetay dugc minh hoa
bai dién tich cdc hinh vudng va hinh chit nhat
trong hinh 1.

Vi A va B 1a dac biémthic tuy y, ta ciing 6 :

[0A +BY = A2+ 2AB+ B2 1) Hinh 1

Phdbbiélidang ddng thitc (1) bdng 1oi.

Ap dung
a) Tinh (a + 1)°.
b) Viét biéu thic x> + 4x + 4 dudi dang binh phuong clia mot téng.

¢) Tinh nhanh : 517 301%



N

w

10

Binh phudng ctia mét hiéu
Tinh [a+ (~b)]  (vdia, bla cdc 6ty y).
Tir d6 rit ra (a — b)° = a” — 2ab + b°.

Vi hai biéu thitc tuy § A va B ta cling ¢6 :

(A-B)?> =A% -2AB+B? 2)

Hoc sinh c6 thé tr tim dugc hing ding thic (2) bang cich thuc hién phép

nhan (A — B)(A — B).
Phdt biéu hang ddng thitc (2) bang loi.

Ap dung

1 2
a) Tinh (x — —J .
2

b) Tinh (2x — 3y)°.

¢) Tinh nhanh 99°.

Hiéu hai binh phuong
Thuic hién phép tinh{{a+ b)(a-*b) (vdi a, b la cdc s tuy y).
Tir d6 rit ra a- 2b° =fa% b)(a— b).

V6i A va Bldycde biéu thic tuy ¥ ta cling ¢6

A2 -B%>=(A+B)(A-B) 3)

Phéd biéw hing ddng thitc (3) bdng 10i.
Ap dung

a) Tinh (x + )(x = 1).

b) Tinh (x — 2y)(x + 2y).

c) Tinh nhanh 56.64.



m Ai diing ? Ai sai ?

16.

17.

18.

Diic viét : S

o 10x+25=(x— 5% <
Tho viét :

o100 +25=(5-x)°.
Huong néu nhdn xét : Tho viét sai,
Diic viét diing. < ]f A
Son néi : Qua vi du trén minh rit ra
duge mot hdng ddng thirc rdt dep !

Hay néu y kién ciia em. Son riit ra dugc hdng ddng thitc nao ?

BAITAP
Viét céc biéu thic sau dudi dang binh phtteng/ctia mot téng hodc mot hiéu :
a) x2+2x+1; b)9x2+y2+6xy;
¢)25a” +4b> — 20ab ; K — X + %.
Ching minh rang :

(10a+ 5 = 100a.(a + 1) + 25.

Tur d6 em hdy 7 cdchtinh nhdm binh phuong clia mot s6 tu nhién c6 tan
cling bang chirso 5¢

Ap dung &€ tirih 25% ; 352 ; 65° ; 752

Héy-fim ¢d¢h gidp ban An khoi phuc lai nhitng hing dang thitc bi muc lam
nhoe dimiot s6 cho :

a) X+ 6Xy + ... = (... + 3y)2;

b) ... — 10xy +25y° = (... — )%

Hay néu mot dé bai tuong tu.

11



Do. Tinh dién tich phdn hinh con lai ma khong cdn do.

T mot miéng ton hinh vuong c6 canh bing a + b, bac tho cit di mot miéng
cling hinh vuong ¢6 canh bang a — b (cho a > b). Dién tich phan hinh
con lai 1a bao nhiéu ? Dién tich phan hinh con lai c¢6 phu thudc vao vi tri

20.

21.

22,

23.

24.

25.

12

cét khong ?

LUYEN TAP

Nhan xét su ding, sai clia két qua sau :

X+ 2xy + 4y2 x+ 2y)2
Viét cdc da thiic sau dudi dang binh phuong cuamat/foqg hoac mot hiéu :
) 9x° — 6x + 1 b)(2x+3yr\§&@§3y)+1
<<z
Tinh nhanh : A

.
2) 1012 rhog ¢)47.53.
. %‘ Q\Io
Chitng minh rang : é O
(@+b)’=(ab) +4@)O Ne
(a-b’=(@+ b)éuape
Ap dung AQ/
N <2

a)Tmh({} ,f&iéta+b 7va a.b=12.
b)m+ ;bi€ta—b=20va a.b=3.
T& glé\%} clia biéu thic 49x> — 70x + 25 trong mdi trudng hop sau :

Hay néu mot dé bai tuong tu. \z\

_s. -1
a)x=5; b)x—7
Tinh :

2 2
a)(a+b+c); b)(a+b—-c);
o) @-b-c)



b

o

§4. Nhiing héing déing thiic déng nhé (ti&p)

Lap phuong ctia mét téng

Tinh (a + b)(a + b)2 (vdi a, b la hai s6'tuy y).

Tird6 rit ra (a +b)° = a° + 3a’b + 3ab” + b°.
V6i A va B 1a cdc biéu thiic tuy ¥ ta cling ¢6 :

‘(A+B)3 =A3+3A%B+3AB% + B )

Phat biéu hdng ddng thiic (4) bdng 10i.
Ap dung

a) Tinh (x + 1)°.

b) Tinh (2x +y)".

Lap phuong clia mét hiéu

Tinh [a+(— b’ (véi a, b la cdc 56ty 3).
Tirdé riitra (a— b)> = a> — 32’6 3ab- > b-.

Véi A va B 1a c4c biéu thifc iy y ta cling c6

|(A-B) =AY _3A%B+3AB2 - B ®)

Phat biéu hang dang thigeS5) bdng 10i.

Ap dung

N
a) Tinh (x — —j .
3

b) Tinktk - 2y)°.

c) Trong c4c khang dinh sau, khang dinh nao ding ?
D @2x-1)2=(1-2x)7;
) x-1’=(1-%;
Hx+ D =(1+x%);



26.

27.

28.

29.

6.

HxP-1=1-x>;
22

5)(x—=3)"=x"-2x+09.

Em c6 nhan xét gl vé quan he ciia (A — B)> véi (B — A)%, ciia (A — B)® véi

B-A)?

BAI TAP
Tinh :
2 .3 1 ’
a) 2x"+3y)"; b) (EX73J .
Viét céc biéu thic sau dudi dang lap phuong clia mot téng-hodc mot hiéu :
3 2
a) - x +3x —-3x+1;
b) 8 — 12X +6x°— x.
Tinh gi4 tri ctia biéu thic :
a)x3+ 12x% + 48x + 64 taix=6;
b)x3—6x2+12x—8 tai x = 22.
Do. Diic tinh ddng quy.
Hay viét mdi biéu thic sau dudi dang*binh phuong hoac lap phuong ctia mot
tong hodc mot hiéu, réi dién chitcling dong véi biéu thiic d6 vao bang cho
thich hgp. Sau khi thém dau, enx s€ finj-ra mot trong nhitng dic tinh quy bau
cuia con nguoi.
L3 {3x 1

N
16+8x+x2 U
3XCF3x + 1+ X H
]—2y+y2 A

G=DIPEAD | =D | =17 | (1+x)° | (1-y)° | x+4)

§5. Nhiing héing déng thic dang nhé (tisp)
Téng hai lap phuong

Bl v (a+ 0)a —ab+ 5) (vi a, bt cic sop ).

14

Tir d6 rit raa’ + b° = (a + b)(a” — ab + b°).



N

Véi A va B 1a cdc biéu thiic tuy ¥ ta cling c6 :

A +B = (A+B)A?-AB+B?) ©6)

(Luu y : Ta quy uéc goi A’ — AB + B’ 1a binh phuong thiéu ciia hiéu A — B).
Phdt biéu hang ddng thitc (6) bing loi.

Ap dung

a) Viét x° + 8 dudi dang tich.

b) Viet (x + 1)(x2 —x + 1) duéi dang téng.

Hiéu hai lap phuong

Tinh (a —b)(a* +ab +b%) (véi a, bla cdc s6 up ).
Tirdéritra a’ — b’ = (a — b)(a’ + ab + b,

Véi A va B 1a cdc biéu thifc tuy ¥ ta cling co\:

A3 - B = (A-BYA? +AB+ B?) 7

(Lutu ¥ - Ta quy udc goi AT ABGB 12 bink phitong thiéu ciia tong A + B).
Phdt biéu hing ddng thite (7)bang loi.

Ap dung

a) Tinh (x < 1)(x* 4x + 1).

b) Viet8x> — y-dudi dang tich.

c)Hay ddnh dau x vao 0 c6 dép so ding cta tich : (x + 2)(x2 —2x +4).

15



30.

31.

32.

33.

16

Ta c6 bdy hdng ddng thirc ddng nhd :

1) (A+B’ = A2+2AB+B°

2) (A-B)Y’ = A’-2AB+B’

3) A’-B’> = (A+B)A-B)

4 (A+BY’ = A’+3A’B+3AB’+B
5 (A-B)® = A’-3A’B+3AB*-B°
6) A'+B' = (A+B)A’-AB+B)

7 A*-B = (A-B)A’+AB+B).

3

BAI TAP
Riit gon cdc biéu thifc sau :
) (X +3)(x° = 3x +9) — (54 +x°) ;
b) (2% + y)(@Ax" — 2xy + y2) — (2% = PUAX"+2xy + ).
Ching minh rang :
a)a’ +b° = (a+b)’ - 3abatb);
b)a’ - b° = (a— b)° + 3abla —by.
Ap dung : Tinh 2> +'b°, bidka . b=6via+b=—5.
Dién céc don_thti¢ thielhhop vao 6 trong :
a) (3x+y)(l:|—l:|+|:|)=27x3+y3;
b) @5=[_E ]+ 10x +[])=8x> - 125.

LUYEN TAP
Tinh :
2 2
a) (2+xy)"; b) (5-3x)";
)G -xDG+x); d)5x— 1)
e) (2x — y)(@dx* + 2xy +y2) ; f) (x + 3)(x*> = 3x +9).



34.

35.

36.

37.

38.

Riit gon céc biéu thic sau :

a) (a+b)> —(a—b)’; b)(a+b)’ —(a-b)’ —2b:
c)(x+y+z)272(x+y+z)(x+y)+(X+y)2.

Tinh nhanh :

a) 34° + 66° + 68.66 ; b) 74% + 24% — 48.74.

Tinh gi4 tri cia biéu thic :

a) x> +4x+4 taix=98; b) x> +3x° + 3x + 1 tai x = 99.

Dung biit chi ndi cdc biéu thic sao cho ching tao thanh hai vé€ cia mot hing
dang thiic (theo mau) :

K= +xy+y) Xy
(X +y)(x - ) I 4y
)(272)(y+y2 )<2+2xy+y2
x+y)’ X -y’
X+ Y =Xy +y) (y-x’
y3 + 3)(y2 + 3X2y +x X - 3x2y + 3>5(y2 - y3
x - y)3 x+ y)3
Chiing minh céc dang thit¢sau;
a)(a-b)’ =—(b—a); b) (—a—b)’ = (a+b)".

DO'/@ ~ A,
8= Tro hoi <P0T BAR RHARD RHAT

C6 14 tdm-bid, trén-mbi t&m ghi s8n moét vé clia mét trong by hang déng thic
dang nhé'va up.mat cé chir xuéng phia dudi. M6i dot choi sé c6 14 ban tham gia,
mbi ngudi boe-thdm 18y mot tAm bia (khoéng dugc lat mat bia 1én khi chua cé higu
1énh)  Frong-tai phat cd, tat ca gio cao tAm bia minh c6 va déi ban cé hai tdm bia x&p
thadh mothang déng thic tim ding canh nhau nhanh nhét sé& gianh chién thang.

17



§6. Phan tich da thic thadnh nhén tu
bdng phuong phdp dat nhén t& chung

1. Vidu
Vidu 1. Hay viét 2x* — 4x thanh mot tich ctia nhiing da thic.
Goi y. Ta thiy 2x° = 2x.x
4x =2x.2.
Gidi. 2x% —4x = 2xx — 2x2 = 2x(x = 2).
Viéc bién doi 2x% — 4x thanh tich 2x(x — 2) duoc goi la'phan tich da thic
2x” — 4x thanh nhan ti.

Phdn tich da thitc thanh nhan tit (hay thita s6)-la biéh-doi da thiic dé thanh
mot tich cuia nhiing da thiic.

Céch 1am nhu vi du trén goi 1a phdn tich da thite-thanh nhan tir bang phuong
phdp ddt nhdan tir chung (mot s6 phttong phdp: khiac dé phan tich da thic
thanh nhan tir ching ta s& nghién cqussau).

Vi du 2. Phan tich da thic 15x%~5x% 3 10x thanh nhan tir.

Gidi. 15%° = 5x> + 10x = 5% 3x 7=5% . X + 5x.2 = 5x(3x2 - X +2).

~

Ap dung

m Phdan tich cdc da thiic.sair thanh nhan tit :
2

a)x —x;

b) 527 (x S29) < I9(x — 2y) ;

¢) 3= y).= Sx(y — x).

»  Chil y."Nhiéu khi dé lam xudt hién nhan tir chung ta cdn doi ddu cdc hang tir
(luu y toi tinh*chdt A = — (- A)).

m Tim x sao cho 3x2 —6x=0.

Goi y. Phan tich da thic 3x% - 6x thanh nhan tu, ta dugc 3x(x — 2).
Tich trén bang 0 khi mot trong cdc nhén tir bang 0.

18



39.

40.

41.

42,

BAITAP

Phan tich cdc da thiic sau thanh nhan tir :

a) 3x — 6y ; b) %x2+5x3+x2y;
2 2 22 2 2 .
) 14x7y — 21xy” +28x°y"; d) gX(y—l)—gY(}’_l)»

e) 10x(x —y) — 8y(y — x).

Tinh gid tri ctia biéu thic :

a) 15.91,5+150.0,85 ;

b) x(x — 1) —y(1 — x) tai x = 2001 vay = 1999.
Tim x, biét :

a) 5x(x —2000) — x +2000=0;

b)x’ - 13x = 0.

n+1l

Chiing minh rang 55 — 55" chia hét.cho 54{(¥6i n 12 s6 tu nhién).

§7. Phan tich da thic thanh nh,éln ta
bdng phuong phdp-diing hang dang thiic

Vidu

Phan tich cdc-da thic sau thanh nhan tu :

a) x> — 4K 34 b) x> -2; o 1-8x.
Gidi

)X A% +4=x>—2x.2+25=(x-2)
b) x2 -2 =x% - (2)? = (x =2)(x +2).
O 1-8x=12— 2% = (1 = 2x)(1 + 2x + 4x)).

Cach 1am nhu céc vi du trén goi 1a phdn tich da thitc thanh nhdn tr bdang
phuong phdp diing héing ddng thiic.
19



m Phdn tich cdc da thitc sau thanh nhdn tir :

43.

44.

45.

20

a)x3+3x2+3x+1 :
b) (x+ y)z— 9x2.

Tinh nhanh : 105% = 25.

Ap dung
Vi du. Ching minh ring (2n + 5)2 — 25 chia hét cho 4 v6i moi s6 nguyén n.
Gidi. Taco
(2n+5)2-25=2n+5)° -5
=(2n+5-5)2n+5+5)
=2n(2n + 10)
=4n(n +9)

nén (2n + 5)2 — 25 chia hét cho 4 v6i mois6 nguyén n.

BAITAP
Phan tich cdc da thitc sau thanknhan tir :
a)x2+6x+9; b)le—25—x2;
3 1 oy, P
Cc)8x — — d) —x" —64y".
) 2 ) - 7
Phan tich“eic da thitc sau thanh nhan tir :

B 1 3 3
)X G —2 b)(a+b)y —(a—b) ;
) X ) ( )= ( )

©) (@ Fh) +@a-b); d) 8x° + 12x°y + 6xy° +y° ;

e)— x> +9x% = 27x + 27.
Tim x, biét :

a)2-25x" = 0; b)x27x+%=0.



46.

Tinh nhanh :
a)73°—27°; b)37% - 13%;
) 2002% - 22,

§8. Phan tich da thic thdnh nhén tu
bdng phuong phdp nhém hang tu

Vi du
Vi du 1. Phan tich da thic sau thanh nhan ti :
x273x+xy73y.
Goi y
— Cédc hang tir ¢6 nhan tir chung hay khong ?
— Lam thé& nao dé xuat hién nhan tit chung 2
Gigi. x> -3x+ xy -3y= (x2 - 3x) Xy £3y)
=X(X =P+ y(x=3)
= (X3)(xHY)-
Vi du 2. Phan tich da thic sau-thanh'whan tir :
2xy ¥3z + 6y + Xz.
Gidi. Ta c6 thé nhém mot.cdeh thich hop cdc hang tir nhu sau :
2XV + 3246y + xz = (2xy + 6y) + (3z + x2)
=2y(x+3)+z(x + 3)
=x+3)2y+2).
Céch Yam_nhttcdc vi du trén dugc goi 14 phdn tich da thitc thanh nhdn tir
bdug phuterig phdp nhém hang tif.
D6i véimot da thiic ¢6 thé c6 nhiéu cdch nhém nhitng hang tit thich hop.
Chéng han & vi du 1, ta c6 thé phan tich bang cach nhém khéc :
X2—3X+Xy—3y=(x2+xy)+(—3x—3y)
=X(x+y)=3(x+y)
=(X+y)(x-3).
21



2. Ap dung

B 7inh nhani 1564+ 25100 + 36.15 + 60. 100.

m Khi thdo ludn nhém, mot ban ra dé bai : Hay At

phan tich da thitc x* =93+ x> = 9x thanh . ‘
nhan ti.

Ban Thai lam nhu sau :

oo+ 2o 9x = x(x3 —9x2 +x-9).

Ban Ha lam nhu sau :

4

X —9x3+x2—9x=(x4 )

—9xd) + (22 - 9x)
= x3(x -9+ x(x =9)y=(x= 9)(x3+ X).

Ban An lam nhu sau :

oo +xr -9y = (x4+ x2)—(9x3+ 9xXy = xz(x2+ 1) — 9x(x2+ 1)
= (2 + DL 98 = x(x = O+ ).

Hay néu y kién ciia em vé 10igidi cua-céde ban.

BAI TAP

47. Phan tich cic da/thiic;San thanh nhan tur :
a)xzfxy+xfy; b)xz+yz-5(x+Yy);
c) 3x% 3Xy +'Sx + Sy.
48. Phan'tich ¢dc da thiic sau thanh nhan tu :
a)x2+4xfy2+4; b)3x2+6xy+3y27322;
c) x272xy+y2722+2zt7t2.
49. Tinhnhanh :
a)37,5.65-7,5.34-6,6.75+3,5.37.5;
b) 457+ 407 — 157 + 80.45.
22
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Tim x, biét :
a)x(x—2)+x—-2=0;
b) 5x(x=3)—-x+3=0.

§9. Phén tich da thic thadnh nhén tu
bdng cdch phéi hgp nhiéu phuong phép

Vi du
Vi du 1. Phan tich da thiic sau thanh nhan tir :
5% + 10x2y + 5xy2.

Goi y

— Pat nhan t chung ?

— Diing hang déng thiic ?

— Nh6m nhiéu hang tir ?

— Hay c6 thé phéi hgp céc phuoig phap trén ?

Gidgi. 5%+ 10x2y + 5xy2 = 5x(x2 +2xy + yz)

S ¥X(x + y)2.

Vi du 2. Phan tich.da-thiic’sau thanh nhan tir :

% 72xy+y2 =0,

Gidi. x2—2xy+y2—9 =(x2—2xy+y2)—9
=(x-y’ -3
=x-y-3)-y+3).

Phdn tich da thiic 2x3y = 2xy3 — 4)022 — 2xy thanh nhadn tu.

Ap dung
a) Tinh nhanh gid tri ciia biéu thiic P, P y2 taix=945vay=4,5.
Goiy. Phan tich da thic X+ 2x 41— y2 thanh nhén t roi thay so vao tinh.

23



51.

52.

53.

24

b) Khi phdn tich da thiic Ay - 2xy — 4y + y2 thanh nhan tit, ban Viét

lam nhu sau :
2 2 2 2
X +4x-2xy—4dy+y" = (X" —2xy+y") + (4x—4y)
2
=(x -y +4x-y)

=@ -yx-y+4).

Em hdy chi ro trong cdch lam trén, ban Viét da sur dung nhiing phuong phdp
nao dé’ phan tich da thiic thanh nhdn ti.

BAI TAP ,QAQ

v
Phan tich céc da thidc sau thanh nhan tir : OO &%

a)x372x2+x; \%{6&(&-@5&‘4’2 2y N
2 2
c)2xy —x" —y +16. v 0

Chiing minh rang (5n + ,;)%4 c@ hét cho 5 v6i moi s6 nguyén n.

Phan tich cdc da thﬁég thgﬁ nhan tu :

a) X —3x+4~<§

(Goi y. Tes’laon@ ap dung ngay cédc phu’o’ng phdp da hoc dé phan tich
nhung,kuta.dq_ ang tir —3x = —x — 2x thitaco x> —3x+2 =X —x - 2x +2
,qi@‘)' (fﬁang phan tich tiép.
A%

Ciing €8 etach2=74+6,khidétacéx273x+2=x27473x+6,tfx
d6 dé dang phan tich ti€p).

b)x2+xf6;

c)x2+5x+6.



54.

5S.

56.

57.

58.

LUYEN TAP

Phan tich cdc da thitc sau thanh nhan tir :

a)x3+2x2y+xy2—9x; b)2x—2y—x2+2xy—y2;
4 2

c)x —2x".

Tim x, biét :

a)x3—%x=0; b)(2x—1)2—(x+3)2=0;

) xA(x—3)+ 12— 4x = 0.

Tinh nhanh gia tri ctia da thtc :

a)x2+%x+% @ix=4975;  b)x -y -2y~ TltaX=93viy=6.
Phan tich cdc da thitc sau thanh nhan tir :

a)X274X+3; b)X2+5X+4;

c)xz—x—6; d)x4+4.

(Goi y cdu d) : Thém va bét 4x% vao.da théc.da cho).

Chiing minh rang n® — n chia ht.cho 6 V6 moi s6 nguyén n.

§10. Chia don thic cho don thiic

Cho A va B lazhai da thite, B = 0. Ta noéi da thitc A chia hét cho da thdc B
néu tim dugc.anot da thic Q sao cho A =B. Q.

A dugc goi-la da~thic bi chia, B dugc goi la da thic chia, Q dugc goi
12 da thte thugnag (goi tat 1a thuong). Ki hiéu Q = A : Bhoac Q = %

Treng §10.hay, ta xét trudong hop don gian nhét ctia phép chia hai da thitc, d6
la phép-chia don thtic cho don thiic.

Quy tac

O 16p 7 ta da biét : V6i moi x # 0, m,n € N, m > n thi :
XM x"=x™" ndum>n
m n ™
x :x =1 néu m = n.

25
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59.
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Lam tinh chia :

a) x3 :x2 R

b) 15x : 3 ;

¢) 20 : 12x.

a) Tinh lezy2 : 5xy2.
b) Tinh l2x3y 047,

Nhdn xét. Pon thitc A chia hét cho don thitc B khi moi-bién.ciia B déu la
bién ciia A véi s6 mii khong lon hon s mii ctia né trong A.

Quy tic

Muén chia don thitc A cho don thitc B (truong hop A chia hét cho B) ta
lam nhu sau :

— Chia hé s cua don thitc A cho hé-so cua don thiic B.

— Chia luy thita cia ting bién trong A cho luy thita ciia cung bién do
trong B.

— Nhan cdc két qud vira im-dugc véi nhau.

Ap dung

a) Tim thuongdyong phép chia, biét don thiic bi chia la 15x3y52, don thiic
Lo 2 23

chia la 5x"y™

b) Cho. P-= 12x4y2 (= 9xy2). Tinh gid tri ciia biéu thiic P tai x = =3 va

vy =4,005.

BAITAP
Lam tinh chia trong cic bai 59, 60, 61.

s 3P (3 3.3
a)5 : (=57, b) Z : Z R c)(—12)":8".



60.

61.

62.

—

0x'": (x0°; b) (%7 (% )y -y
a) 5x2y4: 10x2y; b) %)(Sy3 : (— %xzyz) R c) (—xy)lO : (—xy)s.

Tinh gid tri clia bidu thic 15x*y 2> : Sxy*2> tai x = 2, y = —10 va z = 2004.

§11. Chia da thiic cho don thic

Quy téc
Cho don thirc 3xy2.
— Hay viét mot da thitc ¢é cac hang tit déu chia-hét che 3xy2 ;
— Chia cdc hang tir ciia da thiic dé cho 3xy2 ;
— Cong cdc két qud vira tim duogc voi nhau.
Chang han :
(lezy5 + 12x3y27 10Xy3) : 3xy2
= (157 1 3xy?) + (12x 5% 3xg2) £ (—10xy” : 3xyD)

= 5xy3 +4x% - ?y.

Pa thiic 5xy° + 4K ? y'I2 thuong ciia phép chia da thic 15x%y° +12xy*— 10xy”

cho don thue 3xy2.

Ta ¢é.quy-tac ¢chia da thic cho don thiic (trudng hgp cdc hang tr ctia da thic A
déu.¢hia iet cho don thic B) nhu sau :

Quy tac

Muon chia da thitc A cho don thitc B (truong hop cdc hang ti ciia da
thitc A déu chia hét cho don thiic B), ta chia moi hang tit ciia A cho B
roi cong cdc két qud véi nhau.

27
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63.

64.

28

Vi du. Thuc hién phép tinh :
(30x4y3 - 25xzy3 - 3x4y4) : 5x2y3.
Giai.  (30x"y’ — 25x%y° - 3x*yh) 1 sx%y’

= (30><4y3 : 5x2y3) + (725x2y3 : 5x2y3) + (73x4y4 : 5x2y3)

2 32
=6x"-5-=x"y.
3 y
Chit ¥. Trong thuc hanh ta cé thé tinh nhdm va boé bét. mot so phép tinh
trung gian.
Ap dung

a) Khi thue hién phép chia (4x* — 8xy" + 12x0y),: (~.4xY), ban Hoa viét :
axt 8x2y2 + 12x5y =— 4x2(— N K 2y2 - 3x3y)

nén (4)c4 N 8)(2y2 + 12xsy) i 4x2) NG 2y2 - 3x3y.

Em hdy nhdn xét xem ban Hoa'gidi-diing hay sai.

b) Lam tinh chia :

(20x4y N 25)62))2 - 3x2y) : 5x2y.

BAI TAP
Khong lamrtinh.chia, hay xét xem da thic A c6 chia hét cho don thiic B khong :
AE 15%5° + 17xy° + 18y
B = 6y2.
Lam tinh chia :
a) (=2x° +3x% —4x7) 1 2x7 b) (x> - 2x%y + 3xy”) : (— %x) :

c) (3xzy2 + 6)(2y3 — 12xy) : 3xy.



65.

66.

Lam tinh chia :
[3x-y)*+ 2=y =592 |y =02,
(Goi y. C6 thé dat x — y = z 16i 4p dung quy tac chia da thic cho don thiic).
Ai ding, ai sai ?
Khi gidi bai tap : "Xét xem da thic A = 5x* — 4x° + 6x°y ¢6 chia hét cho
don thiic B = 2x” hay khong.",
Ha tra 1oi : "A khong chia hét cho B vi 5 khong chia hét cho 2",
Quang tra 10i : "A chia hét cho B vi moi hang tir cia A déu chia hét cho B".

Cho biét y kién ctia em vé 10i giai cta hai ban.

§12. Chia da thiic mét bién'da sap xép

Phép chia hét
D& chia da thic (2x* — 13%° + 155+ LIX~ 3) cho da thic (x> — 4x — 3)

ta lam nhu sau :

* Dat phép chia

2x4—13x3+15x2+11x—3 x> —dx -3

Chia hang ti.hae’caonhat cua da thic bi chia cho hang tir bac cao nhat cua
da thic chia.

2x4 : x2 = 2x2.
Ntan' 2x3 Vi da thic chia x> — 4x — 3 r6i ldy da thic bi chia trir di tich
nhan duoc :
x 13 152 £ 11x =3 X2 —4x -3

B 2x4— 8x3 - 6x2 2x

— 50 421+ 11x -3
Hiéu vira tim dugc goi la du thid nhat.
29



* Chia hang tir bac cao nhat clia du thd nhat cho hang tir bac cao nhét ctua
da thic chia, cu thé 1a :

-5x" :x"=-5x.
Lay du thd nhat trir di tich ctia — 5x v6i da thic chia ta dugc du thi hai :

213 + 15 + 11x - 3 X—4x-3

2)(4 - 8){3 - 6x2 2x2 —5x

— 5 421+ 11x -3

~ 5% +20x% + 15x

X~ 4x-3
Thuc hién tuong tu nhu trén, ta dugc :

2 13+ 15K £ 11x - 3 x> 4% -3

a8 - 6x° 2%~ 5x + 1

~ 5 421k + 1100 3

~ 5% +20x24 15%

xz— 4x -3
xz— 4x =3
0

* Dtcudicung bang 0, ta dugc thuong 1a 2x* — 5x + 1. Khi d6 ta ¢6 :
(2x4 —13)(3 + 15x2+ 11x-3): (x2—4x -3)= 2x2 —5x+ 1.
Phép chia cé du bing 0 la phép chia hét.
n Kiém tra lai tich (* — 4x — 3)(2x" — 5x + 1) ¢6 bing (2x" — 132" + 15x% +

+ 11x — 3) hay khong.
30



2. Phép chiacé du
Thuc hién phép chia da thic (5x° — 3x° + 7) cho da thic (x> + 1).
Lam tuong tu nhu trén, ta duoc :

5% 3x° +7 | 241

3

5x + 5x 5x—3

—3x2 -5x + 7

~ 3%’ _3

-5x+ 10

Dén day ta thay da thic du —5x + 10 c6 bac bing ¥ ,nhdhon bac clia da thic
chia (béng 2) nén phép chia khong thé tiép tuc duge.
Phép chia trong trudng hop nay duoc goi laphép chia’ ¢ du, —5x + 10 goi 1a
duvataco:

5x° = 3x% + 7 = (x> + THGx <3%~ 5x + 10.

»  Chit y. Nguoi ta chitng minh duc rang doi véi hai da thitcc tuy ¥ A va B
cua cing mot bién (B #0), ton tdt duynhdt mot cdp da thiic Q va R sao cho
A=B.Q +R, trong dé R bdng-0 hode’bdc ciia R nhd hon bdc cia B (R duoc
goi la du trong phép chia A cho.B):

Khi R =0 phép chia A c¢ho Bla phép chia hét.

BAI TAP

67. Sip xép.cac dathiic theo lu§ thira gidm din cla bién r6i lam phép chia :

Q) (O Txk3 ) (x=3); B2 -3 -3 24601 (X - 2).
68. Ap dusg-hiing déng thiic dang nhé6 dé thuc hién phép chia :

Q) (X +2xy + D) (x+); b) (125> + 1) : (5x + 1) ;

c) (x2 —2xy + yz) (y —x).
69. Cho hai da thic : A =3x" + x° + 6x — 5 va B=x" + 1. Tim du R trong phép

chia A cho B r6i viét A duéi dang A=B.Q +R.
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70.

71.

72.

73.

74.

S

b

32

LUYEN TAP
Lam tinh chia :
a) (25)(5 - 5)(4 + 10x2) : 5x2 ; b) (15)(3y2 - 6x2y - 3x2y2) : 6X2y.

Khong thuc hién phép chia, hay xét xem da thiic A c6 chia hét cho da thic B
hay khong.

a) A= 15)(4—8)(3+x2

leng
2
b)A=x"—2x+1

B=1-x. A
Lam tinh chia : OOQ %§

w3k 45 :’S 1.
(2x +x X+5@A(\sz+)

Tinh nhanh :
2 2 ‘&\Q\zt \Q 3
a) (@x"=9y):(2x=3y); X A~BEIX -1):(Cx-1);

O
N/
C) (8)(3 +1): (4x2— 2X 9}-& ko d) (x2 - 3x+xy—3y): (xX+Yy).
o O
Tim s0 a dé da thﬁc@ —é)(gr X + a chia hét cho da thiic x + 2.
((/%va

\)A " ONTAP CHUONG |

S\ '

ca@- -\9

P&bj«cg: quy tac nhan don thic véi da thiic, nhan da thic véi da thic.
Viét tghﬁng dang thic ddng nhé.

Khi nao thi don thiic A chia hét cho don thiic B ?

Khi nao thi da thitc A chia hét cho don thic B ?

Khi nao thi da thiic A chia hét cho da thic B ?



75.

76.

71.

78.

79.

80.

81.

82.

83.

Bai tap

Lam tinh nhan :

a) 5.3x = Tx +2) ;

Lam tinh nhén :

) (%%~ 30(5x” —2x + 1) ;
Tinh nhanh gi4 tri cta biéu thiic :
a)M=x2+4y2—4xy taix=18vay=4;
b)N=8x3— 12)(2y+6xy2—y3 taix=6vay=—28

Riit gon cdc biéu thifc sau : ”@

) (x+2)(x-2) - x=3)x+1); 4 @

b) 2x + 1) + Bx = 1> + 2Q2x + D3 —t))O e?”
Phan tich c4c da thitc sau thanh nhan r{\)\ \Q/

b) %xy . (2x2y - 3xy + y2).

b) (x — 2y)(3xy + 5y° + X).

a)x -4+ x- 2) 3 ,Q\b),x 2o 4 x— xy,
c)x374x2712x+27 %v 00

Lam tinh chia : %

a) (6X3 - 7X2 le ; b) (x4 e 3x) : (X2 -2x+3);

c)(x2—y2+6® Vb%y
‘b
Tim x, bleto ,,

>3 20419 B) (x+2)7 — (x~2)(x+2) =0

c)ﬁbré@? +2x3 =

Chiing minh :
a)x2—2xy+y2+l>0 vGi moi s6 thuc x vay ;
b)xfx271<0 vGi moi s6 thuc x.

Timn € Z dé 2n® — n + 2 chia hét cho 2n + 1.
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Chuong IT - PHAN THUC PAI SO

A(x), B(x)
B(x)=0
A(X)
B(x)

¢ 16p 7 ta da biét, tir tap hop cdc s6 nguyén.Z ta<thiét 1ap dugc tap hop céc
6 hitu ti Q. Khi d6, mbi s6 nguyén cling 12 mot's6 hitu ti. Tuong tu, bay gid
tlr tap hop céc da thiic ta s& thiét lap mot tap-hdp méi gébm nhiing biéu thiic
goi 1a nhitng phdn thitc dai s6. Hoe chrrong nay, cdc em sé& biét thé nao 1a
mot phan thic dai s6, biét cdc guy tie [am tinh trén cdc phan thic dai s6 va
s& thdy ring nhiing quy tic 4y tuong’ tw nhu cdc quy tac 1am tinh trén cdc
phan s6.

§1-Phén thic dai sé
Phan sd dugdc tao thanh tir s6 nguyén.
Phén thic dai s6 dugc tao thanh tir ... ?

1. Dinhaghia

IR A
Quan sat cdc biéu thitc c6 dang 5 sau day :

4x -7 15 x—12
— b) ———— ©) :
2x7 +4x -5 3x°—=7x+8 1
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Ta nhan thdy trong cdc biéu thic nay A va B la nhiing da thic. Nhiing biéu

thitc nhu thé dugc goi 1a nhiing phdn thitc dai s6.

Ta c6 dinh nghia :

Mot phdn thite dai s6' (hay néi gon la phan thiic) la mot biéu thicc ¢é dang

A
rE trong dé A, B la nhitng da thiic va B khdc da thiic 0.

A duoc goi la tik thitc (hay tir), B duoc goi la mdu thitc (hay mdu).

Mai da thiic cling dugc coi nhu mot phan thic v6i miu thife bang 1.
Em hay viét mot phdn thiic dai so.

Mot s6 thite a bdt ki ¢é phdi la mot phdn thitc khéng”? Vi sao/?

S6 0, s6 1 cling la nhiing phan thiic dai s6.
2. Hai phan thirc bing nhau

. A cCw . ) e
Hai phan thic = va b5 goi la bang nhan néu A.D = B.C. Ta viét :

néu A.D =B.C.

4
B

S0

W (x= DX + D=1, x> =1).

T2\ kot

2
A\ 35
E Co théket ludn * ) iz hay khong ?

6J\y3 2y
X X2 42x .
m Xét xem hai phan thiic — va ¢o bang nhau khong.
3 3x+6

E Ban Quang néi rang :

Theo em, ai néi ding ?

=3, con ban Van thi noi :
3x 3x

X

3x+3 3x+3  x+1
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BAITAP

1.  Dung dinh nghia hai phan thiic bang nhau chiing to rang :

2) 5_y=20xy : b) 3x(x+5)=3_x :

7 28x 2(x+5) 2

Xx+2 (x+2)(x+1) x2—x-2 x%*-3x+2
c) = : d) = ;

x—1 2 -1 x+1 x—1

3

e)2X—+8=x+2.

X~ —2x+4

2. Ba phan thiic sau c6 bang nhau khong ?

x> —2x-3 gl x> — 4254
2 A 2 {

3. Cho ba da thic : x* = 4x, x> + 4, x° + 4x.Hay-hon da thic thich hop trong
ba da thic d6 roi dién vao ché trong tfong dang-thitc duci day :

X

16 \X—4

§2. Tinh ¢chat'¢o ban cua phan thic

(Tl’nh chéat ctia phan‘thitc cé gidng tinh chat clia phan s6 hay khéng ?}
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Tinh chat co ban cla phan thic
Hay nhdc lai tinh chdt co ban ciia phdn so.
Cho phan thiic % Hady nhdn tit va mdu ciia phdn thiic nay véi x + 2 roi so

sdanh phdn thiic vita nhdn duoc voi phan thiie da cho.
2

3 . - A
Cho phan thiic SR Hay chia tir va mdau ciia phan thiic nay cho 3xy roi so
6.xy

sdanh phdn thiic vita nhdn duoc voi phdn thiie da cho.

3

Phan thtc dai s6 ¢6 tinh chat co ban sau :

Néu nhdn cd tit va mdu ciia mot phdn thiic véi’ciung mot da thicc khdc
da thiic 0 thi duoc moét phdn thitc bang phdan thire dd cho :

A A.M

—=—— (M la mot da thirckhdc da thiic 0).

B B.M
Néu chia cd tit va mdu ctia mét phdn’ thitc ¢ho mot nhédn tit chung ctia
chiing thi duoc mot phan thirc bang phdn, thirc dd cho :

A_A:N

s X (N la' mot nhan ti chung).

Tinh chét nay dugc goila tinh’chat co ban clia phan thiic.

Diing tinh chdt,cd-ban ciid phdn thiic, hdy gidi thich vi sao c6 thé viét :
2x(x - A2x -A

. b)é——
x+DR= DK +1 B -B

Quy\tic déi dau
Pang thic b) clia cho ta quy tic ddi dau sau day :

Néu doi ddu cd tit va mdu ctia mot phdn thitc thi duoc mot phan thirc
bdng phdn thiic dd cho :
A_-4

B -B
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E Diing quy tdc doi ddu hdy dién mot da thiic thich hop vao ché trong trong
maéi ddng thifc sau :
v oy 5_
2) y-—x _x-y X

; b) = ~
4-x -2 x2-11

BAI TAP
4.  Co gido yéu cau mdi ban cho mot vi du vé hai phan thic bang nhau. Dudi
day 1a nhiing vi du ma cic ban Lan, Hung, Giang, Huy da cho :

2 2
x+3 _X 2+ 3x (Lan) : (x2+ 1) _X+ 1 (Hiing) :
2x=5 2x* -5x X~ +X 1
_ _ _ o3 O\ 2
4ox = x—4 (Glang) ; u :(9—X) (Huy)
-3x 3x 2(9-%) 2

Em hay dung tinh chét co ban ctia phan thic va quy tac'déi dau dé giai thich
ai viét ding, ai viét sai. Néu c6 chd nao sai emhdy sifa-tai cho ding.
5.  Dién da thiic thich hop vao mdi chd trong trong cic ding thiic sau :
2) x> +x2 _¥ . b) 5()(+y):5x275y2 .
x=Dx+1) x-1 2

6. P¢. Hay dung tinh chit co bawctia‘phan thic dé dién mot da thitc thich
hop vao cho trong :

X1 P
x2_] X+1

§3:'Rat gon phan thic
Cach rut gon phan thiic ¢6 giéng cach
rat gon phan sé hay khéng ?

4x3

m Cho phan thirc 7
10x“y

a) Tim nhdn ti chung ciia cd tit va mdu.

b) Chia cd tir va mdu cho nhan tit chung.
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v

Ta thdy phan thiic vira tim dugc don gian hon phan thitic da cho. Cach bién
déi ma em vira 1am goi 1a riit gon phan thic.

S5x+10
2552 +50x

a) Phdn tich tit va mdu thanh nhdn ti réi tim nhan tir chung ciia chiing.

Cho phan thirc

b) Chia cd tit va mdu cho nhdn tit chung.
Nhdn xét. Muon riit gon mot phan thitc ta cé thé' :
— Phan tich tir va mdu thanh nhdn tit (néu cdn) dé’ tim nhéan tir chung ;

—Chia cd tit va mdu cho nhan tir chung.

3 2
—4x" +4
Vi du 1. Rit gon phan thic szix
X" -4
i - rax x P =dx+d) xx=2F 7 _Ww(xL2)
T2y (x-2)(x+2) (X +DE+Ip~ x+2
)
+2x+1
Rut gon phdn thiic )63—\2
5x” +5x

Chit y. C6 khi cdn doi ddu & tit hodc mdw dé nhdan ra nhéan tir chung ciia tir
va mau (luu y t6i tinh chdt A =% (=A)):

Vi du 2. Riit gon phan thie

x(R=1)
Gigi, 1= *_ - &I
X(x = 1) XX =Dv x
Rut gon phdnthiic M
y—x
BAI TAP
Rut genphan thic :
6)(2y2 10xy2(x+y)
2) > b
8xy 15xy(x +y)
2x% +2x xz—xy—x+y
0 T—= R
x+1 X" +Xy—Xx-—y
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10.

11.

12.

13.

40

Trong to nhap ciia mot ban c6 ghi mot s6 phép rit gon phan thiic nhu sau :

a)ﬂzi; 3xy+3:£;
9y 3 9y+3 3
3xy+3=x_+1:x_+1; d 3xy+3x:£.
9y+9 3+3 6 9y+9 3

Theo em cau nao ddng, cau nao sai ? Em hay giai thich.
Ap dung quy tic ddi ddu réi rit gon phan thiic :
36(x-2)° x% —xy

a : b .
y 32-16x ) 5y% —5xy

Po. Do em rit gon dugc phan thic

K +x0rx xt P e xZ

X2 -1
LUYEN TAP

Rit gon phan thiic :

12x%y2 15x(x + 5)°
a) o B —

18xy 20x°(x +95)
Phan tich tr va mau thanknhad tu roi rit gon phan thic :

3x% —12x+12 7x% + 14x +7
Q) ——F——— b) 5 —

X —8x 3x° +3x

Ap dung quy fac/déiddu réi rit gon phan thiic :
45x(3=2%)

8) —Fa
15x(x =3)

g2 —x2

b) -
x> — 3x2y +3xy2 - y3

§4. Quy déng mau thic nhiéu phan thic

{ Lam thé& nao dé quy déng mau thiic nhiéu phan thiic ?J

va
X+y X—-y

c6 thé bién d6i chiing thanh hai phan thiic c6 mau thitc chung nhu sau :

Cho hai phan thtic

- Duing tinh chat co ban cta phan thiic ta



1 _ L(x-y) X—y )
Xty (xENE-Y) Gx-yE+y)
1 B L(x+y) x+y
X—y (X=y)x+y) (x-y)x+y)
Quy dong mdu thitc nhiéu phan thiic la bién doi cdc phdn thitc dd cho thanh
nhiing phdn thicc moi cé cung mdu thiic va ldn luot bdng cdc phan thiic da cho.
Ta thudng ki hiéu "mau thiic chung" bdi MTC, ching han, trong vi du trén
MTC = (x —y)(x +y).
Pé quy déng mau thitc nhiéu phan thiic, truc hét ta hdy xem c6 thé tim mau
thiic chung cuia nhitng phan thiic méi nay nhu thé nao.

Tim mau thirc chung

Qua vi du trén ta thay, c6 thé chon mau thitc churfg’la mot tich chia hét cho
mau thic cia méi phan thic da cho.

; 2. C6 dfechon'miiu thiic chung 1a 12:%y*2
6x7yz 4xy

hodc 24x3y4z hay khong ? Néu duoc thizmdn thicc chung nao don gidan hon ?

e Khi quy dong mau thic ctia hai phan thic 3 ! va 25 ,
4x° -8x+4 6x° —6x

Cho hai phdn thiic A va

ta ¢6 thé tim MTC nhu sau :
— Phan tich cdc mau thdac thantihan tu
4x% - 8x + A =AGT X + 1) = 4(x — 1)
6x% — 65 = 6xx — 1),
— Chon méu th#échuagla:  12x(x = D)%
C6 thé mo 14 cachtim mau thitc chung cta hai phan thic trén bdi bang sau :

Nhan tir Luy thira Luy thira
bang s6 cua x cua (x — 1)
Mau thitc 2
42 8x +4=4(x — 1) + x-1
Mau thitc
6x% — 6x = 6x(x — 1) 0 * ol
12>3\(/§<T—C 1)? BCN11\12(4, 6) X x- 1’
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m Quy dong mdu thitc hai phén thiic :

4

Qua vi du trén ta thiy :

Khi quy déng méu thic nhiéu phan thiic, muén tim méu thiic chung ta c6 thé
lam nhu sau :

1) Phan tich mAu thiic clia céc phan thic da cho thanh nhén ti ;

2) MAu thic chung can tim 12 mot tich ma cdc nhan t dugc chon nhu sau :

— Nhan t bang s6 ctia miu thic chung 1a tich cdc nhan tir biang s6 & cac
méu thifc clia cac phan thic da cho. (Néu cdc nhan tir biang s6 & cdc mau
thiic 12 nhitng s6 nguyén duong thi nhan tir bing s6 clia mau thic chung 1a
BCNN cua ching) ;

— V6i méi luy thira clia cing mot biéu thiic c6 mat trong cdc mau thic,
ta chon luy thira v6i s6 mi cao nhat.

Quy déng miu thirc
X A
va 5 .
Ax7—8x +% 6x~ —6x
Gidi. O muc 1, ta di im duoc : MTC = 12x(x > D

Vidu. Quy déng mau thic hai phan thic

2

Vi 12x(x — 1)* = 3x . 4(x — 1)° = 3x¢X— & # 4) nén phai nhan ca tir va
mau cua phan thic thi nhat véi 3x :
1 A N BN
4x2_8x+4 4xLD? Qxo1? .3x 12x(x—1)?
Vi 12x(x — 1) = 6%(x =) 2(x21) = (6x° = 6X).2(x — 1) nén phai nhan ca
tr va mau cua phan thic'thithai véi 2(x — 1) :
5 N LS 5.2x-1) 10(x—1)
6x% 6%/ 63GE—1) 6x(x=1.2x—1) [2x(x—1)>

Ta n6i 3x tanhdwnr phy cua mau thic 4x* - 8x + 4 va 2(x — 1) 1a nhan tr
phu ctiasmAau-thiic 6x> — 6x.
Qua. Vi du tFén ta ¢c6 nhan xét :
Mudnsgiy dong mdu thiic nhiéu phdn thiic ta cé thé' lam nhu sau :
— Phdn tich cdc mdu thitc thanh nhdn i roi tim mdu thiic chung ;
—Tim nhadn tit phu ctia méi mdu thiic ;
— Nhan cd tit va mdu ciia méi phdn thiic véi nhan tir phu tuong ving.
3 R 5
2 sy ox—10




E Quy doéng mdu thiic hai phdn thiic :

14.

15.

16.

17.

18.

19.

-5
25y 10-2x

BAI TAP
Quy doéng mau thitc cdc phan thiic sau :
5 7 4 11
8) — — s b) ——s
xSy3 12x3y4 15)(3y5 12x4y2
Quy dong mau thic cdc phan thiic sau :
5 3 2x X
a) "= : b) — ) .
2x+6 x°-9 X~ —8x416 “3x7 —12x

Quy déng miu thic cdc phan thic sau (c6 thé dp,dung.quy tic déi dau doi
v6i mot phan thitc dé tim mAu thitc chung thuan tiéfHon) :
4x2-3x+5  1-2x , 10 5 1

: =2 b ! : .
) X3—| X2+X+] ) x+252x-4 6-3x

2 2
. . ¥
Do. Cho hai phan thic : 35x o 3X2 18X-
X~ —6x X =36
Khi quy dong mau thic, ban Teén da chon MTC = xz(x - 6)(x + 6), con
ban Lan bao rang : “Qud don/gian~y/ MTC = x — 6”. D6 em biét ban nao
chon ding ?

EUYEN TAP

Quy dong may‘thyic baiphan thic :
3x 0 L Yx#3
a VA ;
2x+4 7 2y
+
e LI
% 44 3x+6

Quy dong mau thitc cdc phan thiic sau :

4
1 8
5 57 b)x2+1,;—;
X+2 2x—x x“—1
0 x> X
X3 - 3x2y + 3xy2 - y3 y2 - Xy
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20. Cho hai phan thic : ! . x .
x2+3x—10 X% +7x + 10

Khong dung cach phan tich cdc méu thic thanh nhéan tlr, hdy ching to ring
¢6 thé quy déng mau thic hai phan thiic nay v6i mau thic chung la

X 4 5%% — 4x — 20.

§5. Phép cdng cac phan thic dai s6

. 2 ’ b
LAl CHANG KHAC &l
CONG- CACPHAN <@

‘NV AN\
1. Céng hai phan thirc cung mau thirc

Quy téc cong hai phan thiic efing tuong tu nhu quy tac cong hai phan s6.

Quy tic

Muon cong-hai phdn’thitc c¢é cuing mdu thirc, ta cong cdc tit thitcc véi
nhau va giwnguyén madu thiic.

2
Vidu 1. €ong hai phan thtc : X 4x+4
' 3x+6  3x+6
G o x4 xPdxed  (x42)° _ x+2
" 3x+6  3x+6  3x+6  3(x+2) 3
m Thite hién phép cong : 3-"2"1 N 2x-;—2.
Tx y Tx y
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v

Cong hai phan thitc ¢c6 mau thirc khac nhau

Ta da biét quy dong mau thic hai phan thic va quy tc cong hai phan thic
cting méu thic. C6 thé d4p dung nhiing diéu d6 dé cong hai phan thic c6 mau
thic khac nhau.

Thuc hién phép cong : 0 + : -
x> +4x  2x+38

Ta c6 quy tac cong hai phan thiic ¢c6 méu thiic khac nhau nhu sau :
Quy tic

Muon cong hai phdn thitc ¢c6 mdu thicc khdc nhau, ta quy dong mdu
thic roi cong cdc phan thitc ¢6 cing mdu thiic vira tim duroc.

K&t qué ctia phép cong hai phan thic dugc goi 1a tdng.cha hai phan thic dy.
Ta thuong viét tdng nay dudi dang it gon.
C6 thé trinh bay mot phép cong phan thitc nhuvi du saw:
x+1 —2x
+ —
2x -2 x2
Gidi. 2x-2=2(x=1); x> I =@ = D)(x + 1).
MTC = 2(x — )X + 1).
x+1 N -2x _ x+1 “2x I
2x—2 x2_1 2x=<D xX3Dx+1)
_ DD | 206200 x+1)2—4x
T 2(x—D(x+1) 2&-D&ED 2(x—D(x+1)
_x2+2x+1—4x_ X% —2x+1 - (x—l)2 _ox=1
2(x—DR1) A2(x—D(x+1) 2x-Dx+1) 2(x+1)
y—12 N 6 _

Chit y.~Rhép cong cdc phan thitc ciing cé cdc tinh chdt sau :

Vi du 2. Lam tinh cOng :

Thug hién phép-cong :

])Giaahoa’n:é+£:£+é;

B D D B
2)Ké'thop:(é+gj+£=é+(£+£j,
) B D) F B \D F

Nho tinh chét két hop, trong mot ddy phép cong nhiéu phan thic, ta khong
can dat dau ngoac.
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m Ap dung cdc tinh chdt trén ddy ciia phép cong cdc phan thitc dé lam phép

21.

22,

23.

24.

46

tinh sau :
2x x+1 2-x
+ +

W rd+d x+2 Pidx+4

BAI TAP
Thuc hién cdc phép tinh sau :
2) 3x—5+4x+5; b) — -
7 7 2x7y” 2x°y
x+1 x-18 x+2
x=5 x-5 x-5

S5xy —4y +3)(y +4y

s

Ap dung quy tic d6i ddu dé cic phan thic c6 cimg maiu thie réi 1am tinh
cong phan thtc :

2x2-x x+! 2-x> 4-x2CRx=2%% 5-4x
a) + + d b) ¥ + .
x—1 I-x  x-1 X33 3—x x-3
Lam cédc phép tinh sau :
4 1 3 -14
2) 2y 3 e ) N - :
2x° —xy y©-—2xy X+2 x4 (x"+4x+4)(x-2)
1 1 1
) ! + 3 d) + + ! .
X+2 (x+2)4x+7) x+3 (x+3)(x+2) x+2)4x+7)

Mot con meo dudi bat' mot.con chuot.
Lan dau meo ¢hay véityan toc x m/s.
Chay duoc .3n'thivimeo bat duoc
chuot. Meo. von chuot 40 giay roi tha
cho chuot.chay., Sau d6 15 giay meo lai
dudi_bat; nhung v6i van téc nhd hon
vam t¢ lanydau 1a 0,5m/s. Chay duoc
5m meddai bat dugc chuot. Lan nay
thi m&o can chét chuot. Cuoc san dudi
két thdc.

Hay biéu dién qua x :

— Thoi gian lan thit nhat m&o dudi bat duoc chudt ;
— Thoi gian lan thit hai m&o dudi bat duoc chudt ;
— Thoi gian ké tir dau dén khi két thiic cudc san.




&)

& €6 thé em chura biét

25.

26.

4 Né&u cho x mét gia tri 1a moét s6
4x+7
tu nhién bat ki thi bai toan cho ta cach biéu dién mét phan sé tuong (ing dusi dang téng
clia khéng qua ba phan sd Ai Cap (tic & phan sé véi tir s6 béng 1 ; xem Toan 6,
Tap hai, trang 7). Chang han, véi x = 2, diing bai tap 23 c), ta c6 cach biéu dién clia
phéan s6 A la A :l+l, dung bai tap 23 d) ta co : A :1+l+l-
15 15 4 60 15 5 20 60

Nha toan hoc Ec-dét (P. Erdés) d& néu lén moét bai toan téng quat nhu sau :

Két qua cla cac bai tap 23 c), d) déu la

"Chiing minh rang véi moi s6 tu nhién n > 4, phan s6 % bang téhg ‘clia ba phan s&
Ai Cap khac nhau".

Dén nay van chua c6 I8i gidi cho bai toan nay.

Ec-dét sinh nam 1913 tai Hung-ga-ri va mat vao nam-1996. Ong cé nhiéu

cong trinh toan hoc ndi tiéng va da nhan dugenhiéu gidirthudng qudc t&. Ong da
dung phan I6n sé tién thudng ctia minh dé giup dd-sinhvien hoc tap.

LUYEN TAP
Lam tinh cong cdc phan thitc savw
2) 5 N 3/+i; b) x+l+2x+3 :
2X2y Sxyz y3 2X+6 X(X+3)
o 4
. 32x+5 +25 X : d)x2+x +21+1;
x*—5x  225% 1-x

4x% =3x8 D175 N 2x -1 6
e) +

+ .
x3—1 x2+x+1 I-x

Mot doi may-xuc trén cong truong duong
H6 " ChiSs Minh nhan nhiém vu xtc
11600m” dit. Giai doan dau con nhiéu
khé khan nén mdy lam viéc v6i nang suat
trung binh x m°/ngay va doi dao duoc
5000m”>. Sau d6 cong viec 6n dinh hon,

nang sudt ciia mdy tang 25m3/ngéy.




27.

48

a) Hay biéu dién :

— Thoi gian xidc 5000m’ ddu tién ;

— Thoi gian lam n6t phan viéc con lai ;

— Thoi gian 1am viéc dé hoan thanh cong viéc.

b) Tinh thoi gian 1am viéc dé hoan thanh cong viéc véi x = 250m3/ng21y‘
Do, Rit gon 16i tinh gid tri chia biéu thiic

x2 2(x —5) 50+ 5x
+ +
5x + 25 X X(x +95)

taix =—4.

Néu coi tir s6 ctia phan s6 t6i gian ma em tim dugc 1a.ngay con mau so la
thang thi d6 chinh 12 mot ngay 1€ trén thé gidi. Do\ém hiét d6 1a ngay gi ?

§6. Phép trir cée phan thife dai sé

[ Trir ... ma hoa_ra cong....Thé mai hay ! ]

Phan thirc déi
Lam tinh cong : 38 + X
Xl o1

Hai phdn thire'ditoe goi'la doi nhau néu tong cia chiing bang 0.

7= . 3 .3 .
Vi du. X 1 phan thiic doi cta . nguoc lai X phan thic doi
x+1 x+1 x+1
\ . F3X
cld
X+

. . A A -A -A
Tong quat, véi phan thiic 5 ta c6 5 + = = 0. Do d6 = 1a phan thic

. A A ., —A
da6i cia — va nguoc lai — la phan thic d6i cia —-
B B B

.o A cra e A
Phan thitc doi cua phan thic 5 dugc ki hiéu boi — B



~

28.

Nhu vay :

A A -A A
oA va — 2 =2,
B B B B
Tim phan thiic doi ciia ——
X
Phép trur
Quy tic

. A C A )
Muon trie phdn thitc n cho phdn thirc o’ ta cong . voi phdn thirc

. o, C A C A C
doi cua — : il [
D B D B D
Két qua cua phép trix A cho < dugc goi 1a hiéu oue A va L%
B D B D
1
Vi du. Trirhai phan thuc : - ,
yx=-y) x(xzy)
Gidi. AN KN AN
yx-y) x(x-y) yE=¥) _X(X-vy)
' e YM XY _ 1
WESY)  xy(x-y) xy(x—y) Xy
+3 x+1
Lam tinh trir phdn thites: x2 — \2 -

XA x5 —x

xF2 - x=9 B x=9

Thuec hién phép/tinh :
e Y LN e

(Chut y. Thity thyehién cdc phép tinh vé phdn thiic ciing giong nhu thir tu
thute hignwcdc phép tinh vé so6).

BAI TAP
£ age 1o LA _ A . - LA A
Theo quy tac doi dau ta c6 B - _B Do d6 ta cling c6 B-_B Chang

4 _ 4 __4
5-x -6-x) x-5
nay hay dién nhiing phan thic thich hgp vao nhiing ché trong dudi day :

han, phan thic d6i cia < = - Ap dung diéu

2
- t2 o .S
1-5x 5-x
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29.

30.

31.

32.

33.

34.

35.

50

Lam tinh trir cdc phan thic sau :

4x -1 Tx -1 4x+5 5-9x
A N N b) - ;
3xy 3xy 2x — 1 2x — 1
11x x —18 2x =17 3x+5
©) - : d - .
2x -3 3-2x 10x -4 4-10x

Thuc hién cdc phép tinh sau :

= 4 4.2
a) 3 _)(276; b)X2+1—$-
2Xx+6  2x” + 6% X~ -1

Chiing t6 ring mdi hiéu sau day bang mot phan thiic c6_tirbang 1

11 Q({/ 1

X x+1° g? X2 y© - xy.
Dé. D6 em tinh nhanh duoc téng sau : \?
1 . 1 \Q/;_ 1
x(x+1) (x+1)(x+2) ('(X+ 23‘(x+3) (x+3)(x+4)
\7“ \) 1

(X @(‘K J(x+5)(x+6)
ISR

% % YEN TAP

Lam céc phé {Qﬁ S v

2 Y B 6x§7~5 7x + 6 3X+6

, b) -=

J@éy 2x(x+7) 2x% +14x

D@ gggZ déi dau r6i thuc hién cdc phép tinh :
13 x — 48 1 25x — 15

a — N b) 5 5 .

Sx(x =7)  5x(7-x) X —5x 25x° -1
Thuc hién céc phép tinh :
a)x+1_l—x_2x(1—x); b) 3x+1_ 1 +x+3.

x-3 x+3 9_yx2 x-1)2 x+1 1-x2



36.

37.

Mot cong ti may phai san xuédt 10000 san phdm trong x ngay. Khi thuc
hién khong nhiing da lam xong sém modt ngay ma con lam thém dugc
80 sdn pham.

a) Hay biéu dién qua x :

— S6 san pham phéi sén xuét trong mot ngay theo ké hoach ;

— S6 san pham thuc € da lam dugc trong mot ngay ;

— S6 san pham lam thém trong mot ngay.

b) Tinh s6 san pham lam thém trong mot ngay véi x = 25.

, 2x+1
Pé. Cho phan thic X+

- D6 em tim dugc mot phéan thite. ma khi 18y phan

thitc da cho trir di phan thic phai tim thi dugc mot phan thiic bang phan thiic
doi cta phan thiic da cho.

§7. Phép nhan céc phén-thie-dai s

[ Ciing giéng quy tac'nhan cac phan sé. ]

Ta da biét quy tic nhan hai‘phan $6 : 2F_2E
b d b.d
2 2
=25 .
Cho hai phan thiic : 3% va > - Ciing lam nhu nhdn hai phdn so, hay
xX+5 6_)(3

nhdn t véi i yemauyol indu ciia hai phan thiic nay dé’ dige mot phan thiic.

Viéc cdc em yualam chinh la nhan hai phan thitc. Nhu vay, cach nhan hai
phan thic_¢ling “giong cdch nhan hai phan s6. Ta c¢6 quy tic nhan hai phan
thic nhwsau=

Quaytac

Muon.nhdn hai phdn thitc, ta nhdn cdc ti thiic véi nhau, cdc mdu thiic
voi nhau :

AC_AcC
B D B.D

Két qua ctia phép nhan hai phan thic dugc goi 1a rich. Ta thuong viét tich
nay dudi dang rit gon.
51



2

Vidu. Thyc hién phép nhan phan thic : — : .(3x +6).
2x” +8x+8
Gidi. 2X—.(3x+6): 5 S .3X+6: X2(3X+6) _
2x°+8x+8 2x°+8x+8 1 2x°+8x+8

o3+ 3 P(x+2) | 32
2x2+4x+4)  2x+2)°  2(x+2)
(=132 [ 342 ]

m Lam tinh nhdn phan thiic :
2x5 x—13

¥ +6x+9 (x—l)3
I-x  2(x+3)}
»  Chaty. Phép nhén cdc phan thiic ¢é cdc tinh chdt:

m Thuec hién phép tinh :

a)Giaohoa’n:é-E:g.é;
B D D B
bykethop - | 2. G B4 (€ &
B D) F B \D.,F
g ' QSJE A C A E
') Phdn phoi doi voi phép cong’or—| —#+— |=— - —+— . —.
c) Phdn phoi doi voi phép cong B(D Fj Bt F

Nho tinh chat két hop, trong mot.ddy phép nhan nhiéu phan thic ta khong
can dat dau ngoac.

5 3 4 2
e X X —/x"+
m Tinh nhanh : 3); 52 +1‘ S \5 7‘3 2-
X 756D 2x+3 30 4547 +1

BAITAP
38. Thucthién edc phép tinh sau :
gl Pyt ) s e
7y3 X2 11x* 8y |’ 5x+20 x%4+2x+4

39. Thuc hién cic phép tinh sau (chd y vé dau) :

5x+10 4-2x . x2-36 3

4x—-8 x+2 2x+10.6—x.

a)
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40. Riit gon biéu thifc sau theo hai cdch (sit dung va khong sit dung tinh chat
phén phai ctia phép nhan déi véi phép cong) :

x—1 2 x>
— X x++ .

X L x—1

41. Dé. Do em dién dugc vao chd trong ctia day phép nhan dudi day nhiing phan
thiic ¢6 méu thic béng tir thiic cong voi 1 :

§8. Phép chia céc phan thicdai s6

[ Thét Ia ki ! Chia... ma hoa'ra nhan... ! }

1. Phan thirc nghich dao

©95 Q17
A3 +5

m Lam tinh nhan phdan thiic :

Hai phan thitc dugc goilda nghich ddo ctia nhau néu tich cia chiing bang 1.

X3+5 Sx—7
va

Vi du. Ta hai phan thic nghich dao ctia nhau.
x=11 X R
. LA A B
Tong qudt,néu, - 1a mot phan thitc khac O thi —. — =1.Do d6 :
B B A
B . . S foa. A
A la phan thic nghich dao cua phan thiic 5 ;
Ao . . s . B
B 1a phan thic nghich ddo cua phan thic e
m Tim phan thitc nghich ddo ctia méi phén thiic sau :
2 2
3 +x-6 1
a) -2 py 0 c) ; d) 3x +2.
2x 2x+1 x=2
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E Lam tinh chia phan thiic :

m Thuec hién phép tinh sau :

42,

43.

44.

54

Phép chia
Ta ciling c6 quy téc chia phan thic tuong tu nhu quy tic chia phan so.

Quy tic

. A A
Muén chia phdn thirc n cho phdn thirc % khdc 0, ta nhdn n voi phdn

thikc nghich ddo cua ¢

D

A C A D _C

— i —=—.— vdi —#0.

B'D B C D
1-4x% 2—4x

24y 3x

45> 6x 2w
592 593y

BAI TAP

Lam tinh chia phan thiic\:
20x 4> 4x+12 3(x+3)
a) — Il 3 b) > .
3y Sy (x+4)° x+4

Thuc hién-cie phép-tinh sau :

a) 5"2_10;(2x—4) . b) (x2 —25). 2X+10,
X"+ 7 3x=7
x2+x 3x+3
c) :

5x2-10x+5 5x=5
Tim biéu thic Q, biét ring :

X2+2X _x2—4

x =1 x> —x




45. Pd. Do em dién duge vao chd trong cua day phép chia dudi day nhitng phan
thiic ¢6 tir thiic bang méu thic cong véi 1 :
X X+2 x+3 X
x+1 x+1 x+2° x+6

Em hiy ra cho ban mot cau d6 tuong tu, véi vé phai ctia dang thic 1a

s

X+n
trong d6 n 12 s6 tu nhién 16n hon 1 tuy y ma em thich.

§9. Bién ddi céc biéu thiic hiu ti.
Gié tri cGa phén thic

[ Khi nao gia tri clia phan thiic duge’xacdinh ?]

1.  Biéu thic hitu ti
Dén bay gio ta da biét rang trong tap hop/cdc phan thic dai s6 ¢6 cdc phép
todn : cong, trix, nhan, chia. Quahn sateic biéu thiic sau :

0, —é, D) 2x2—\/§x+%, (6% + 1)(x - 2),

! —1
> 4x + X
2+1 X+3 3

3x

Mpi biu thyic trén day 1a mot phan thic hodc biéu thi mot ddy céc phép todn :
cong, trlY, nihan, chia trén nhitng phan thic. Ta goi nhiing biéu thic nhu the
12 nhing biéu thiic hitu ti.
2

Xl 2 2

Biéu thitc % biéu thi phép chia tong —X]+2 cho
«
2

x“—1

x2 -1
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Bi&n d&i mét biéu thirc hiru ti thanh mét phan thic
Nho cdc quy tic cla cdc phép todn cong, trilt, nhan, chia cdc phan thic ta c6
thé bién déi mot biéu thic hitu ti thanh mot phan thic.

1+1
Vi du 1. Bién déi biéu thic A = )i thanh mot phan thiic.
P
X
2
Gia’i.A:[l+lJ:(x71]=X—+1:X—1=
X X X X
x+1 x  x+Dh.x 1

X x2.1 x.(x+D(x-1) x-1

Bién doi biéu thiic

thanh mot phdn thiic.

Gia tri cia phan thirc

Khi lam tinh trén.cde’phan, thic ta chi viéc thye hién theo cdc quy tac cua
cdc phép todnykhong, cadn quan tam dén gid tri cia bién. Nhung khi lam
nhiing bai todnliéniquan dén gia tri ca phan thic thi trudc hét phdi tim diéu
kién ciiabién de\gid tri tuong ting ciia mdu thitc khdc 0. D6 chinh 1a diéu
kién dégia tri tita phan thitc duoc xdc dinh. Néu tai gia tri cha bién ma gid
tri cta motsphan thic dugc xdc dinh thi phan thic 4y va phan thiic rdt gon
ctiah6 ¢d cung mot gid tri.

3x-9

Vi du 2. Cho phan thiic .
x(x=3)

a) Tim diéu kién clia x dé gid tri ctia phan thic duoc xéc dinh ;

X(X—

b) Tinh gid tri ctia phan thic tai x = 2004.



46.

47.

Gidi
a) Gi4 tri ctia phan thic nay dugc xdc dinh véi diéu kién x(x — 3) # 0. Nhung
mot tich (clia nhiéu s6) khac 0 khi moi thira s6 déu khéc 0. Do d6 x = 0 va

x — 3 # 0. Vay diéu kién dé gia tri ctia phan thiic Sl

dugc xdc dinh la :
X(X —

x#0vax#3.

Sl = 3x=3) = &l va X = 2004 thoa man diéu kién ctia bién nén
x(x=3) x(x-=3) x
c6 thé tinh gid tri ctia phan thic da cho béng céch tinh'gid trivctia phan thiic

b) Vi

3 . 3 1
rit gon —. Vay gid tri ctia phan thic da cho baing —— =——.
£ X we ’ P ¢ 2004668
. ,ox+1
Cho phan thirc 5 -
X" +x

a) Tim diéu kién ciia x dé gid tri ciia phan thit¢-duoc xdc dinh.

b) Tinh gid tri ciia phdn thitc tai x.= 1000000 va tai x=—1.

BAI TAP

Bién d6i méi biéu thiic sau thanh mot phan thic dai so

2
1+% 1_x+1
Q) b) —5—
e I_X —2
X X2 -1

Vi gia tri nao cta x thi gia tri ctia méi phan thic sau duge xédc dinh ?

5x : b) x—1

a .
)2X+4 X2_1
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48.

49.

50.

51.

52.

53.

58

x> +4x+4
+2
a) Véi diéu kién nao cta x thi gid tri cia phan thiic dugc xac dinh ?

Cho phan thic

b) Rut gon phan thic.
¢) Tim gi4 tri clia x dé gid tri clia phan thiic bing 1.
d) C6 gia tri nao ctia x dé gid tri clia phan thiic bing 0 hay khong ?

Po. D6 em tim duge mot phéan thite (chia mot bién x) ma gid tri cua né duge
xdc dinh v6i moi gia tri cua x khac cac ude cua 2.

LUYEN TAP )
Thuc hién cdc phép tinh : A @
X A 3x° ( Qg v 1 1
a) +i:1= : D) (x %1) - -1
- J 2 s p ‘
X +1 1-x & - Ve x—-1 x+1
Lam céc phép tinh sau : \2\ A\ )

a) [é+1W:[%—l+$vQ i
y X)) \WwiE S O

A 1 1
o[t e
x2+4x+4\_\k}:—qf\&+4 X+2 x-2

s
O
%

. &l , e
Chding t0 ré %&QM& x #ta (ala mdt sO nguyén), gid tri ciia biéu thic

P

O \)?“ 2+a?) (2a 4a
. )
E o) (e

a) Bién d6i mdi biéu thiic sau thanh mot phan thic dai s6 :

1+l; 1+ ! ; 1+;;
X




54.

5S.

56.

b) Em hay du dodn két qua ctia phép bién ddi biéu thitc 1+
1+

thanh phan thitc dai s6 va kiém tra lai du dodn dé.

Tim céc gid tri clia x dé gid tri clia cdc phan thiic sau dugc xéc dinh :

+2
a)—3)2( : b) 25 :
2x° —6X X" =3
2
+2x+1
Cho phan thite ="
X —1

a) VGi gid tri nao cua x thi gid tri cua phan thic duge xac.dinh ?
x+1

b) Chiing t6 phan thic rit gon ctia phan thée-da chota
x—

¢) Pé tinh gi4 tri clia phan thitc da ché.fai x =Q/va tai x = — 1, ban Thang da
lam nhu sau :

Q. 2
— Véi x =2, phan thiic dd chocé gia-ttila ﬁz?a;

1
— Véi x = —1, phan thic.dd clie €0 gid tri la ; =0.

Em c6 dong y khong ?-INETkhong, em hay chi ra chd ma em cho 12 sai.
Theo em, véi\himg'gid tri nao cua bién thi c6 thé tinh duoc gid tri cla
phan thic da‘¢ho.Bang céch tinh gid tri cla phan thic rdt gon ?
3% +6x+12

x> -8 .
a) V6ididu kién nao cta x thi gid tri ctia phan thic dugc xéac dinh ?

Cho'phian.-thuc

b) Rt gon phan thic.
¢) Em c6 biét trén lem” bé mit da clia em c¢6 bao nhiéu con vi khuin khong ?

Tinh gi4 tri chia biéu thitc da cho tai x = em s€ tim dugc cau tra 10i

that déng sg. (Tuy nhién trong s6 d6 chi c6 20% 1a vi khuén c6 hai).
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ON TAP CHUONG II
Bang tom tait

Trong bang tém tat ny, ta ki hiéu A, B, ... 1a nhiing da thc.

I. Khai niém vé phan thirc dai s8 va tinh chat cta phan thirc dai sé
1. Phan thiic dai s6 1a biéu thiic ¢6 dang %, v6i A, B la nhiing da thic
va B khéc da thic 0.

2. Hai phan thic bang nhau : % = % néu A.D=B.C.

. . I . . SA_AM
. Tinh cha han thic : M hi X =9,
3. Tinh chat co ban cua phan thtc : néu M = 0 thi BB M

Il. Cac phép toan trén tap hdp cac phan thirc dai-sé

1. Phép cong
A+B
Y

2|

a) Cong hai phan thiic cing mau thifes % 4
b) Cong hai phan thiic khdc mau thiic ;

— Quy dong mau thiic ;

— Cong hai phan thic c6 cinig mau thic vira tim dugc.

2. Phép tru

a) Phan thdc d6i cﬁa% hieu bsi —%.
_A_-A_ A
=

A ST cYy

g D_B+( D)

3. Phiép nhan
A C_A.C
B D B.D

4. Phép chia
a) Phan thitc nghich ddo clia phan thiic % khac 0 la %




A. Cau hdi

1.  Dinh nghia phan thic dai s6. Mot da thic cé phai 1a phan thiic dai s
khong ? Mot s6 thuc bat ki cé phai la mot phan thidc dai s6 khong ?
2. Dinh nghia hai phan thiic dai s6 bang nhau.
3. Phét biéu tinh chat co ban ctia phan thiic dai so.
4. Neéu quy tac rit gon mot phan thitc dai s6. Hay rit gon phan thic 8X3_ ‘.
8x” -1
5. Muén quy dong mau thic cta nhiéu phan thic c6 mau thic khdc nhau ta
lam thé& nao ?
Hay quy dong miu thic cta hai phan thiic : 5 Q va 23 .
X7 F2x £1 5x° =5
6.  Phat biéu cdc quy tic : cong hai phan thit¢ cling midu thitc, cong hai phan
thiic khdc mdu thiic. Lam tinh cong : — 54X~ 1
A I +x +1
7.  Hai phan thic nhu thé€ nao dugc geila hai phan thiic d6i nhau ? Tim phan
P e
thiic do han thi .
¢ d6i cta phan thic =——=
8.  Phit biéu quy tic trlr hai.phan thic dai so.
9.  Phat biéu quy tic nhan-hai phan thic dai s6.
A - .
10. Cho phan thic 3 khac\0;viét phan thic nghich dao cua né.
11. Phdt biéu quy taé.chia hai phan thic dai so.
oo LA AN S T SR S
12. Giaglr = IZrmat phan thic cta bién x. Hay néu dicu kién ctia bién dé gia
b3
tri cia phén thic duge xdc dinh.
B. Bai tap
57. Chiing to mdi c@p phan thic sau bang nhau :
2
a) 3 Vi 3x+6 . b) 2 a 2X° 4+ 6x

2x-3 %2 +x-6 x+4 x> +7x% +12x
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58.

59.

60.

61.

62.

63.

64.

62

Thuc hién céc phép tinh sau :

a)(2x+l 2x—1j, 4x b)[ I _2—x}

2x—1 2x+1) 10x=5 ° 2 x+1

XT+x
3
C)l_x x( 1 +12}
X

x=1 244 LX2—2X+1 1-

(1 )
\\;+x—2) ;

P P thay P= Y vao biéu thic da cho r6i
x+P y-P X-y

rit gon biéu thic.

a) Cho biéu thiic

22
b) Cho bidu thic ——2 . Thay P = —2— va @'=" =2 a0 bidu
P -Q X -y X" +y

thitc da cho réi rit gon biéu thic.

2
I 1 3 x+3 4x7 -4
Cho biéu thic | X7+ = : ]
o bren e (2;;—2 0 2x+2] 5
a) Hay tim diéu kién cua x dé gid tri chabiéu thic duge x4c dinh.

b) Chiing minh rang khi gid tri ctia biéu thic\duige x4c dinh thi né khong phu
thudc vao gid tri clia bién x.

x2-10x x2+10x/) x>+4

duge xdc dinh. Tinh,gia-tri cuabiéu thiic tai x = 20 040.

2
Tim diéu kién clia x dé gidstrichia(biéu thﬁc( F L E )X 100

2
R X . - —10x+25 | .
Tim gid tri cua x.de gidtri cua phan thic g [0 25 bang 0.
X~ —-5x
Viét méi\phan thiic sau duéi dang tdng ctia mot da thiic va mot phan thic
vé6i tisthiic Bmot hing s6, roi im cdc gid tri nguyén cla x dé gia tri ctia
phén thie cling 1a s6 nguyén :
xEax - 17 | b)x2—x+2
X+2 ’ x-3

Tinh gid tri cta phan thic trong bai tap 62 tai x = 1,12 va lam tron
két qua dén chit s6 thap phan thit ba.

a)
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Chuong I - TU GIAC

§1. Ta gide

M&i tam giac c6 téng cac goc bang 180°. \
Con tl giac thi sao ?

Dinh nghia

Mbi hinh 1a, 1b, lc dué6i day déu gom bon doansthing AB, BC, CD, DA,
trong d6 bat ki hai doan thing nao ciing khong cling nim trén mot duong
théng. Mé&i hinh d6 1a mot i gide. Hifth,2 khong 1a td gidc.

B - B B A
YT /
A\ ) A b C S
C . D
D D B C
a) b) c)
Hinh 1 Hinh 2

Tirgitic-ABCD la hinh gom bon doan thing AB, BC, CD, DA, trong dé
bat ki -hai'doan thing nao ciing khong ciing ndm trén mot duong thdng.

T gidac ABCD con dugc goi tén 1a ti gide BCDA, BADC, .... Cic diém A, B,
C, D goi la cdc dinh. Cdc doan thing AB, BC, CD, DA goi la céc canh.

u Trong cdc tit gidc ¢ hinh 1, tit gidc nao luén ndm trong mot nika mdt phdng

64

¢6 bo la duong thdng chita bdt ki canh nao ciia tit gidc ?



* Tu gidc ABCD trén hinh la goi la i# gidc 10i.

Tir gidc 16i la tir gidc luon ndm trong mot nita mdt phdng cé bo la
duong thdng chira bdt ki canh nao ciia tir gidc.

»  Chuy. Tir nay, khi néi dén tit gidc ma khong chii thich gi thém, ta hiéu dé la
tir gidc 1oi.

m Quan sdt tir gidc ABCD ¢ hinh 3 roéi dién vao ché trong -

a) Hai dinh ké nhau : Ava B, ...

B
A “N Hai dinh déi nhau : A va C, i.
By b) Puong chéo (doan thdng noi haidinh doéi nhau) :
. AC, ...
Q N-) \
¢) Hai canh ké nhau : ABva BCs....
D ¢ Hai canh d6i nhaw=AB vdCD, ...
Hinh 3

d)Gée : A, .
Hai géc doi nhau : Avac, ..
e) Piém ndm trong tir gidc (diewm-trong cia tir gidc) : M, ...

Diém ndm ngoai tir gidc\(diemngoai ciia tir gidc) : N, ...

2. Téng cac géc clia mot. tirgiac

E a) Nhdc lai dini(}i vé téng ba goc ciia mot tam gidc

B
b) Vé r,giagé ABCD tuy y. Dua vao dinh Ii vé 4
tong bagdc ciiaanot tam gidc, hay tinh tong IV / c
A A~ N .
A+B+C+D. -
* Nhu'Vay trong tif gidc ABCD (h. 4), ta ¢6 : D
Hinh 4

A+B+C+D =360
Pinh Ii

Tong cdc goc ctia mét ti gidc bang 360°.
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BAITAP

1. Timx dhinh 5, hinh 6:

B c B
o ] I
1200 80 E F 60°
| ] K
A110° x P
‘ x 65°
X H G A E Ix 105°
D N M
a) b) c) d)
Hinh 5
PX =
650/ M N
/, 3x ax
x / v
Q / :
0/ ;
9\5 2x X
R Q P
a) b)
Hinh 6

2. Goc ké bl v6i mot goc clats gidc goi 1a gée ngoai cua ti gidc.
a) Tinh cdc goc ngoai cha ti giac & hinh 7a.
b) Tinh tdng cdc gbc.hgoai ¢lia tt gidc & hinh 7b (tai méi dinh cla ti gidc
chi chon mot gée ngoai): Al + ﬁ] + 61 + 131 =g
c) C6 nhanx8ét gi vé\téng cdc gbe ngoai cua ti gidc ?

; A
B c 1 B

Hinh 7
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3.

Ta goi t gidc ABCD trén hinh 8 c6 AB = AD, CB = CD 12 hinh "cdi diéu".
a) Chiing minh rang AC la dudng trung truc ctia BD.

b) Tinh B, D biét ring A = 100°, C = 60°.

Hinh 8 Q v{f

vDﬁl::)a \}’(;:10 cach vé& cac tam gidc da hoc, hay Vf:) lg\llpéc 1\?@0 6 hinh 9, hinh 10
. /}{acﬂ\ i 0

— o % &\2\ @“

st OO ) “\700

SO

/"/ ‘
Hinh 9\~ N0 Hinh 10

P6. Do em tim thy Qntr’ ta "kho bdu" trén hinh 11, biét rang kho bdu nim
tai giao diém @%Uﬁ@* héo cua ti gidgc ABCD, trong dé cdc dinh cta
t gidc c6 tog&‘é‘ﬁw “A(3;2),B2:7),C6;8),D@8;5).

Hinh 11
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éz €6 thé em chua biét

“T giac Long Xuyén” 1a mét vang dét trli phd 6 Tay Nam Bo, rong hon 500 000 hecta,
1& vua lGa 16n th hai clia nudc ta sau Déng Thap Musi, 1a mét dia chi du lich hdp
dan véi nhiéu nGi da voi va hang dong néi tiéng. Trén hinh 12 ta c6 bén dinh cla ta
giacdéla:

A (thanh phé Long Xuyén, tinh An Giang),
B (thi x4 Chau Déc, tinh An Giang),
C (thi x& Ha Tién, tinh Kién Giang),

D (thi x4 Rach Gia, tinh Kién Giang).,

B. Phu Qu

Q. An Thét

hén Tring Lon

i .
hén Tring Nhd

2 hon Khoai

- .\pv Hinh 12
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§2. Hinh thang

B c
/
A troe Hai canh AB va CD
/ cla ti giac ABCD trén
o hinh 13 c6 gi dac biét ?
'
D
Hinh 13

1. Dinh nghia
Tt gidc ABCD trén hinh 13 c¢6 AB // CD 1a mot hipll thang.

Hinh thang la tit gidc c6 hai canh déi'song.song.

Trén hinh 14 ta c6 hinh thang ABCD A canh déy B

(AB // CD). Céc doan thang AB va CD goi la -  canh
cdc canh day (hodc ddy), cdc doan'thing-AD'  bén - bén
va BC goi la cac canh bén. Treng cac hinh AN
thang ma hai ddy khong bang-nhausnguoi ta D H canh day c
con phan biét ddy lon va dégynho( Hinh 14

Goi AH la dudong vuong gée ké tir A dén duong thing CD, doan thing AH
20i 1a mot duong cae_¢ua hinh thang.

m Cho hinh 15.

a) Tim cacurgidaclashinh thang.

b) C6 nhan xérgdvé hai géc ké mor canh bén ciia hinh thang ?

E
MY \1% iy : I N
& ' 75° 120
157
60° 105> 75 M K
A D G H
a) b) c)
Hinh 15
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m Hinh thang ABCD c¢ dday AB, CD.

a) Cho biét AD // BC (h. 16). Chiing minh rang AD = BC, AB = CD.
b) Cho biét AB = CD (h. 17). Chiing minh rang AD /] BC, AD = BC.

A B A B

Hinh 16 Hinh 17
Nhdn xét

— Néu mot hinh thang ¢é hai canh bén song songsthi hai canh bén bdng
nhau, hai canh ddy bdng nhau.

— Néu mot hinh thang c¢é hai canh ddy béng nhaw'thi hai canh bén song
song va bdng nhau.

2. Hinh thang vuéng

A B ~
Trén hinh X8, hinh-thang ABCD c6 AB // CD, A=90°,
khi d6-D = 909 . Ta goi ABCD 1a hinh thang vuong.
D c Dinh nghia. Hinh thang vuéng la hinh thang co mot
Hinh 18 gocyuong.

BAI TAP e

6. Dlng thude va éke, ta c6 thé kiém tra dugc
hai dEdhg thing c6 song song v6i nhau 1
hay khong (xem hinh 19). Trén hinh 20, c6
nhiing t& gidc la hinh thang, c¢6 nhiing t&
gidc khong 1a hinh thang. Bang cdch néu
trén, hay kiém tra xem trong céc tt gidc &
hinh 20, tit gidc nao la hinh thang.

Hinh 19
70



a) b) c)

Hinh 20

7. Tim x vay trén hinh 21, biét rding ABCD 1a hinh thang ¢6 ddy 12 AB va CD.

50° y @
A B B/ O B

X 40°7 /

80° y I &%\Qg/ Ly 0

D C Ib D C
a) ! c)

63,, »

8.  Hinh thang ABCD (AB&PC,D)&s =2C. Tinh cdc g6c cua

hinh thang. %

9. Tu gidc ABCEQ@%A 23 BC va AC Ia tia phan gidc cta géc A. Ching minh
rang ABCR@};\%&hang.

@
/V

10. Po. I@ Q@inh v& mot chiéc thang. A “%\ B
Trépv;hilé‘gé.c 6 bao nhiéu hinh thang ? c b

< EF

G| H
Hinh 22
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§3. Hinh thang cén

Mot dang hinh thang thudng gap : hinh thang can.

1. Dinh nghia
A B

Hinh thang ABCD (AB /| CD) trén hinh 23
co gl ddc biét ?

Hinh thang cdn la hinh thang c6 hai

goc ké mot ddy bang nhau. D

T gic ABCD Ia hinh thang can _ [AB//CD prenh 23
(déy AB, CD) C = D Hodc A=B

»  Chi y. Néu ABCD la hinh thang can (ddy'AB, €D)'thi C=D va A=B.

m Cho hinh 24.

a) Tim cdc hinh thang can.
b) Tinh cdc géc con lai cia mérhinh-thang can doé.
¢) C6 nhdn xét gi vé hai géc-doi ¢uia Ninh thang can ?

> (A F 1 7¢°
A B 10 /Nop
o O ‘ g
80 80/‘ / K11 o
ol o
100° (‘380 80H 70°
c :
D M T
a) b) c) d)
Hinh 24

2. Tinh-<chat
Pinhli 1

Trong hinh thang cdn, hai canh bén bdng nhau.

GT | ABCD la hinh thang can (AB//CD)

KL | AD=BC
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o] Chitng minh. Xét hai truong hop :
a) AD cat BC ¢ O (gia st AB< CD, h. 25) :
NE 2 ABCD Ia hinh thang can nén 13 = 6, 21 = l§1.

Ta c6 D=C nén AOCD can (hai géc & ddy bing
nhau), do d6

. OD =0C @))
Hinh 25 Ta co 1&1 = 1A31 nén Kz = ]§2, suy ra AOAB can (hai
g6c & ddy bang nhau), do d6
OA =0B 2)
Tir (1) va (2) suy ra : OD — OA = OC - OB. A B

Vay AD = BC. .

b) AD // BC (h. 26). Khi d6 AD = BC (theo
nhan xét ¢ §2 : hinh thang c6 hai canh\bén
song song thi hai canh bén bang nhau),

Hinh 26

A B Chu-y. Co-nhiing hinh thang c6 hai canh bén
,80ﬁ49é \ 60/ bing nhat nhung khong 1a hinh thang can.

, N8 Chang-han trén hinh 27, hinh thang ABCD
60° 40 80 (AB//CD) c6 hai canh bén bang nhau (AD = BC)

b c nhung khong 1a hinh thang can (vi D= C).
Hinh 27

Pinh Ii 2

Trong hink thang can, hai duong chéo bing nhau.

GT | ABED lahinh thang can (AB//CD)

KL AC=BD
Chiing minh. (h. 28)

AADC va ABCD ¢6 :
CD 1a canh chung

KI-D\C = B/CT) (dinh nghia hinh thang can)
“é AD = BC (canh bén cta hinh thang can).
Hinh 28 Do d6 AADC = ABCD (c.g.c), suy ra AC = BD.
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3. D3u hiéu nhan biét

E Cho doan thdng CD va duong thang m m
song song voi CD (h. 29). Hay vé cdc
diém A, B thuoc m sao cho ABCD la hinh
thang c¢é hai duong chéo CA, DB bdng
nhau. Sau do hdy do cdc goc Cva D cia D ¢
hinh thang ABCD dé dé duw dodn vé dang
ciia cdc hinh thang c¢é hai duong chéo Hinh 29

bdng nhau.

Dinh Ii 3

Hinh thang c6 hai duwong chéo bang nhau la hinki thang can.

Pinh 1i 3 duogc chiing minh & bai tap 18.

D&u hiéu nhan biét hinh thang can

1. Hinh thang cé hai géc ké-mot@ay bang nhau la hinh thang cdn.
2. Hinh thang c6 hai dwong chéo'bing nhau la hinh thang cdn.

BAI TAP
11. Tinh d¢ daicic eanh cua hinh thang can ABCD A B

trén gidy~ke owuong (h. 30, do dai cla canh ‘
o vuong la_lcm). /

12.  Cho higiihang can ABCD (AB// CD, AB < CD).
Ké cdc dudng cao AE, B cia hinh thang. Ching |

minh rang DE = CF.

13. Cho hinh thang can ABCD (AB // CD), E la
giao diém ctia hai dudong chéo. Chiing minh
ring EA = EB, EC = ED.

Hinh 30
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B 14. D¢. Trong cic ti gidc ABCD va

c E EFGH trén gidy ké 0 vuong (h. 31),
N t¢ gidc nao 1a hinh thang can ?
E ~
A < G Visao ?
M \\ 15. Cho tam gidic ABC can tai A.
b H Trén cdc canh bén AB, AC lay

theo thtt tu cic diém D va E sao
cho AD = AE.

a) Chiing minh ring BDEC 12 hinh thang can.

Hinh 31

b) Tinh cdc goc cta hinh thang can do, biét rang A =500,

LUYEN TAP

16. Cho tam gidc ABC can tai A, ciac duong phan.gide BDJEE (De AC, E€ AB).
Chiing minh rang BEDC 12 hinh thang can ¢ ddy nho bang canh bén.

17. Hinh thang ABCD (AB // CD) c6 ACD = BDC, Chiing minh ring ABCD la
hinh thang can.

18. Chiing minh dinh I "Hinh thang c6tai-dudng chéo bang nhau 1a hinh thang
can" qua bai todn sau : Chie hinh\thang ABCD (AB // CD) ¢6 AC = BD.
Qua B ké duong thang.song song véi AC, cit dudng thang DC tai E. Chiing
minh rang :
a) ABDE la tam, giae can,
b) AACD = ABDC,
¢) Hinh thanig ABED la hinh thang can.

19. Po. Chorba_diém A, D, K tén gidy ké

6 Yiong (he 32). Hay tim diém thi tw M D
12 giae-di€m clia cdc dong ké sao cho nd A K
cling v6i ba diém da cho 13 bon dinh cta 1 T
mot hinh thang can.

Hinh 32
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§4. budng trung binh cua tam giéc, cua hinh thang

Giltra hai diém B va C co Bommr TS
chuéng ngai vat (h. 33). Biét iy
DE = 50m, ta c¢6 thé tinh o/ F
dudc khoang céach gitta hai
diémBvacC A

Hinh 33

Pudng trung binh cla tam giac

Vé tam gidc ABC bdt ki roi ldy trung diém D ciia AB. Qua-D vé duong thing
song song voi BC, duong thdng nay cdt canh AC* ¢ EN\Bang quan sdt, hdy
néu dy dodn vé vi tri cia diém E trén canh AC:

Pinh i 1

Puong thdng di qua trung diém_mot canh ciia tam gidc va song song
v6i canh thir hai thi di qua trung’diénr-canh thit ba.

GT | AABC, AD = DB, DE// BC A
KL | AE=EC NN

Chitmg minh. (h=34)"Qla E, ké dudng thing )
song song vGi'AB; catBC ¢ F. B F \C

Hinh thang DEFB~c6 hai canh bén song song
(DB //.EF) nén DB = EF. Theo gia thiét AD = DB.
Do-d¢"AD=-EF.

AADE=va'AEFC c6
A = Ej (déng vi, EF // AB)
AD = EF (chitng minh trén)
Di = Fi (cung bang B).
Do d6 AADE = AEFC (g.c.g), suy ra AE = EC. Vay E la trung diém ctia AC.



e Trén hinh 35, D 1a trung diém cta AB, E la A
trung diém clia AC, doan thing DE goi 1a duong
trung binh cla tam gidc ABC.

D~ E
Pinh nghia. Duong trung binh cia tam gidc la /S
doan thdng néi trung diém hai canh ciia B c
tam gidc. Hinh 35

m Vé tam gidc ABC bt ki roi ldy trung diém D ciia AB, trung diém E ciia AC.
Ding thuéc do géc va thude chia khodng dé kiém tra rdng ADE=B va

DE = 1BC.
2

Dinh Ii 2

DPuong trung binh ctia tam gidc thi song-song véicanh thir ba va bang
nita canh dy.

GT AABC, AD=DB, AE = EC A

1 Y
KL DE//BC,DE=2BC D E  F
Chitng minh. (h. 36) V&.diém F_sao cho E la \ 1
trung diém ctia DF. B c

( : Hinh 36
AAED = ACEF (c.g-es/hocsinh tu chitng minh),

suy ra AD = CExva ;‘ = 61.
Ta cé6 AD = DB (gia‘thiét) va AD = CF nén DB = CF.

Ta coAu= 61 ~Hai goc nay & vi tri so le trong nén AD // CF, tic 1a DB // CF,
dodo‘DBCP1a hinh thang.

Hinh thang DBCF c6 hai ddy DB, CF béing nhau nén hai canh bén DF, BC
song song va bang nhau.

1
Do d6 DE // BC, DE = 2DF= ;BC.

E Tinh do dai doan BC trén hinh 33.
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DPudng trung binh cla hinh thang

Cho hinh thang ABCD (AB // CD). Qua trung diém E clia AD ké duong
thdng song song véi hai ddy, duong thdng nay cdt AC 61, cdt BC 6 F (h. 37).
C6 nhdn xét gi vé vi tri cuia diém I trén AC, diém F trén BC ?

Pinh Ii 3

Puong thding di qua trung diém moét canh bén ciia hinh thang va song
song vdi hai ddy thi di qua trung diém canh bén thit hai.

GT| ABCD la hinh thang (AB // CD) > B
AE = ED, EF // AB, EF // CD \ x
E -~ F
KL BF=FC r
b c

Chitng minh. (h. 37) Goi I 12 giao diéna ctia’ AC
va EF. Hinh 37

Tam gidc ADC c6 E la trung diém cltianAD (gia thiét) va EI // CD (gid thiét)
nén I 12 trung diém cta AC.

Tam gidgc ABC c6 I 1a trung diém ctia AC (chiing A B

minh trén) va IF //_AB (gid thi€t) nén F 1a trung \

diém ctia BC. E F

* Tren hinh 3§{inh/thing ABCD (AB // CD) ¢6 E N
la trung diém “‘cia®AD, F 12 trung diém cta BC, °
doan thang-EF o1 13 duong trung binh cta hinh Hinh 38

thang ABCD:

Dinh nghia. Duong trung binh ciia hinh thang la doan thdng néi trung diém
hai canh bén cua hinh thang.

Pinh li4

Duong trung binh ciia hinh thang thi song song véi hai ddy va bdng
nita tong hai ddy.




GT Hinh thang ABCD (AB // CD) A B
AE = ED, BF = FC

KL EF//AB, EF//CD, E \ Z
EF = AB + CD )
2 D C K
Chitng minh. (h. 39) Goi K la giao diém Hinh 39
clia cdc dudng thang AF va DC.
AFBA va AFCK ¢6 :

F| = F2 (doi dinh)

BF = FC (gia thiét)

]§ = 61 (so le trong, AB // DK).
Do d6 AFBA = AFCK (g.c.g), suy ra AF = FK va AB~= CK.
E 12 trung diém ctia AD, F Ia trung diém ctia AK nén EF1a dudng trung binh
ctia AADK, suy ra EF // DK (tdc 1a EF // CD ya

1 ¢
EF // AB) va EF = g DK. B
Mit khic DK = DC + CK = DC + AB: Do d6 A )
gpo DC+AB o4 32m
2
D E H
E Tinh x trén hinh 40.
Hinh 40
BAI TAP
Pudng trung binh'clatam giac O
20. Tinhx € hinh 41.
A ¢ b
X gm 3cm
507 g
10em - ,8m
50 < -
B C A ? B
Hinh 41 Hinh 42
21. Tinh khoang cdch AB giffa hai miii cia compa trén hinh 42, biét rang C la

trung diém ctia OA, D 1a trung diém ctia OB va CD = 3cm.
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22.  Cho hinh 43. Chiing minh rang Al = IM.

M
1
D I\ N
E AN
N 5dm X
B M C P K Q
Hinh 43 Hinh 44

Pudng trung binh cua hinh thang
23. Tinh x trén hinh 44.

24. Hai diém A va B thugc cling mot nita mat phiang c6.bo 1a dudng thing xy.
Khoang cdch tir diém A dén xy bing 12cng,Khoang 'cich tir diém B dén xy
bang 20cm. Tinh khodng céch tir trung di€m CCha AB dén xy.

25. Hinh thang ABCD c6 ddy AB, CD. Goi E, F,K theo tht tu 12 trung diém cla
AD, BC, BD. Chitng minh ba dié¢t E, K, F'thdng hang.

LUYEN TAP
A Bm B 26. Tinh x, y trén hinh 45, trong d6
AB// CD// EF // GH.
c x D
16002 . 27.  Cho tt gidc ABCD. Goi E, F, K theo thit tw
E S\ 1a trung diém ctia AD, BC, AC.
RN ) H a) So sdnh cdc do dai EK va CD, KF va AB.
Hinh 45 b) Ching minh ring EF < AB ; b

28. Cho hinh thang ABCD (AB // CD), E 1a trung diém ctia AD, F Ia trung diém
ctia BC. Pudng thing EF cat BD § 1, cit AC & K.

a) Ching minh ring AK = KC, BI = ID.
b) Cho AB = 6cm, CD = 10cm. Tinh cac d¢ dai EI, KF, IK.
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§5. Dung hinh béng thuéc va compa.
Dung hinh thang

[ V& hinh ma chi duing hai dung cu : compa va thudc. ]

Bai toan dung hinh

Ta di biét v& hinh bing nhiéu dung cu : thudc (thuéc thing), compa, éke,
thuGe do gbc,... . Ta xét cdc bai todn v& hinh ma chi st dung hai dung cu 1a
thudc va compa, chiing duoc goi la cac bai todn dung hinh.

Véi thuéc, ta c6 thé :

— V& duoc mot duong thing khi biét hai diém clia 1.
— V& dugc mot doan thang khi biét hai dau mit-cta né;
— V& dugc mot tia khi biét goc va mot diém 'clia tia:

Vi compa, ta c6 thé vé dugc mot dudng.iron khi bi€t tam va ban kinh clia né.

Cac bai toan dung hinh da hiét

O hinh hoc 16p 6 va hinh hoeldp 7ot thudc va compa, ta da biét cich giai
cac bai toan dung hinh sau.:

a) Dung mot doan thang bang'mot doan thang cho trude (h. 46a).

b) Dung mot géc bang'mot.g6c cho trude (h. 46b).

) Dung dudng’mung-rdc clia mot doan thang cho trude, dung trung diém
ctia mot doan-thang che trude (h. 46c¢).

Hinh 46
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d) Dung tia phan gidc cia mot goc cho trude (h. 47a).

e) Qua mot diém cho trude, dung duong thdng vuong géc véi mot duong
thang cho truée (h. 47b).

g) Qua mot diém nim ngoai mot dudng thang cho trude, dung dudng thang
song song v6i mot duong thang cho trude (h. 47¢).

h) Dung tam gidc biét ba canh, hoac biét hai canh va géc xen giita, hoac biét
mot canh va hai géc ké (dua vao cdc bai todn a) va b)).

a) b) c)

Hinh 47
Ta dugc sir dung cdc baj todn dung hinh trén dé€ giai cdc bai toan dung
hinh khac.
Dung hinh thang

Vi du. Dung hinkthang ABCD biét diy AB = 3cm, ddy CD = 4cm, canh
ben AD £ 2em, D/ = 70°.

Gigish. 43)

2cm

3cm

4cm . 70°

Hinh 48



29.

30.

31.

32.
33.

34.

a) Phan tich

Gia st da dung dugc hinh thang ABCD thoda mén yéu ciu clia dé bai. Tam
gidc ACD dung duoc vi biét hai canh va géc xen giita. Piém B phéi thod
man hai diéu kién :

— B nim trén dudng thing di qua A va song song véi CD.

— B cdch A mot khoang 3cm nén nam trén dudng tron tam A ban kinh 3cm.
b) Cdch dung

— Dung AACD ¢6 D = 70°, DC = 4cm, DA = 2cm.

— Dung tia Ax song song véi DC (tia Ax va diém C nim frong cling mot nira
mit phang bd AD).

— Dung diém B trén tia Ax sao cho AB = 3cm. Ké doan thang BC.

¢) Chitng minh

Tt gidc ABCD la hinh thang vi AB // CD.

Hinh thang ABCD c6 CD = 4cm, 13 = 700, AD =2em, AB = 3cm nén thoa
man yéu cau clia bai todn.

d) Bién ludn

Ta luon dung duoc mot hinh thang thoa man diéu kién ctua dé bai.

BAITAP
Dung tam gidc ABC. vudng-tai A, biét canh huyén BC = 4cm, géc nhon
B = 65°
Dung tam giac/ABC miiong tai B, biét canh huyén AC = 4cm, canh goc
vuong BC =2cm,
Dung hinh-thangYABCD (AB // CD), biét AB = AD = 2cm, AC = DC = 4cm.

LUYEN TAP

Hiy dung mot géc bang 30° .
Dung hinh thang can ABCD, biét diy CD = 3cm, duong chéo AC = 4cm,
D =80°.
Dung hinh thang ABCD, biét D = 90° , ddy CD = 3cm, canh bén AD = 2cm,
canh bén BC = 3cm.
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§6. Péi xiing truc

Vi sao c6 thé gap td gidy lam
tu dé cat chir H (h. 49) ?

Hinh 49

Hai diém dai xing qua mét dudng thing

—

m Cho duong thing d va mot diém A khong thudc d. Hay vé diém A’ sao cho d
la duong trung truc ciia doan thang AA’.
e Cho hinh 50. Ta goi A' 1a diém doi xing véi diem*A'qua dudng thing d,
A la diém déi xting véi diém A' qua duongthang.dyhai diém A va A' 13 hai
diém doi ximg voi nhau qua duong thang.d-

Pinh nghia

Hai diém goi la doi xing ‘véi-nhaw-qua A

duong thdng d néu d la dudng frung truc ) £

ctia doan thdng noi hai-diém. dé. H‘i»
A

Quy udc. Néu diém B ndam teén duong thing d
thi diém doi xumgsvéi-Buqua duong thing d Hinh 50
ciing la diém_B (. 509
2. Hai hinh-déi-xiing qua mét dudng thing
m Che dirongthang d va doan thdng AB (h. 51).
B —Védiém A’ doi xiing véi A qua d.

A/ —Vé diém B’ doi ximg véi B qua d.

— Ldy diém C thudc doan thing AB, vé diém

C’ doi xing voi C qua d.
Hinh 51
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— Duing thudc dé kiém nghiém rang diém C’
thugc doan thing A'B’.

\

cch---d @

Trén hinh 52, hai doan thang AB va A'B' goi
1a hai doan thing doi ximg véi nhau qua
duwong thdng d.

a
PR .
- X%

—%--
————fm—-

Tong quét, ta dinh nghia : Hai hinh goi la
doi ximng véi nhau qua dwong thing d néu
méi diém thugc hinh nay doi ximg véi mot
diém thuoc hinh kia qua dwong thdng d va
nguoc lai.

>
o]/
@

Hinh 52

Puong thang d goi 12 truc doi xitng clia hai hinh dé.

Trén hinh 53, ta c6 :

— Hai doan thang AB va A'B' doi xting v6i nhairqua.triic d ;
— Hai duong thiang AC va A'C' d6i xting v6i nhatrqua truc d ;
— Hai géc ABC va A'B'C' d6i xtingv6i nhau-qua truc d ;

— Hai tam gidc ABC va A'B'C.dgt xting v6i nhau qua truc d.

Hinh 53 Hinh 54
Ngudi ta chiing minh duoc rang : Néu hai doan thing (goc, tam gidc) doi
xiing voi nhau qua mot diwong thdng thi chiing bdng nhau.
Treén hinh 54, ta ¢6 hai hinh #’va. " d6i xting v6i nhau qua truc d.
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3. Hinh c6 truc dai xing

E Cho tam gidc ABC cdn tai A, duong cao AH (h. 55). Tim hinh doi xiing vdi
mdi canh ciia tam gidc ABC qua AH.

A e Trén hinh 55, diém d6i xing v6i méi diém thuoc canh
cta tam gidc ABC qua AH ciing thudc canh cua tam
gidgc ABC. Ta néi duong thang AH 12 truc doéi ximg clia
tam gidc ABC.

Téng quat, ta dinh nghia : Duong thang d\goi la truc doi

B H c xiing ciia hinh H néu diém daei xing voiméi diém
Hinh 55 thudc hinh H qua duong thdng'd ciing thugc hinh H.

Trong trudng hop nay ta con ndi rang hink Hcé trie doi xiing d.

m MOéi hinh sau cé bao nhiéu truc doixitng.?
a) Chir cai in hoa A (h. 56a)
b) Tam gidc déu ABC (h.56b)

¢) Buong tron tamO (h. $6¢).

Hinh 56
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Nguoi ta chiing minh duoc dinh i sau : A H B

Puong thing di qua trung diém hai ddy
ctia hinh thang cdn la truc doi xitng cua
hinh thang cdn do.

Trén hinh 57, duong thiang HK 1a truc d6i xing
clia hinh thang can ABCD. Hinh 57

BAI TAP

35. Vé hinh d6i xting véi cac hinh da cho qua truc d (h. 58).

Hinh 58
36. Cho géc xOy-£6758 d6,50°, diém A nam trong géc d6. V& diém B doi xing
v6i A qua-Qx, v&idiem C doi xing v6i A qua Oy.
a) So sanh cac d¢ dai OB va OC.
b)/Finh s§'do goc BOC.

37. Tim céehinh c6 truc d6i xing trén hinh 59.

QVeLIwl @

Hinh 59
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38.

39.

40.

41.

88

Thuc harh. Cit mot tim bia hinh tam gidc can, mot tdm bia hinh thang can.
Hay cho biét dudng nao 1a truc d6i xding ctia moi hinh, sau d6 gap mdi tdm
bia dé kiém tra lai diéu do.

LUYEN TAP

a) Cho hai diém A, B thuoc cing mot nita mat

phéng c6 bo 1a dudng thing d (h. 60). Goi C la B
diém doi xting v6i A qua d. Goi D Ia giao diém Ae

ctia dudng thing d va doan thiang BC. Goi E la d
diém bat ki cta dudng thing d (E khic D).
Chitng minh rang AD + DB < AE + EB.

Hinh 60

b) Ban Tu dang & vi tri A, can dén bo song d 18y nuéc roi di dén vi tri B
(h. 60). Con dudng ngan nhat ma ban Td néh di 1a cefi dudng nao ?

Trong cdc bién bo giao thong sau day,-bien ndo e6 truc doi xtng ?

a) Bién nguy hiém : dudng hep hai bén (h.-61a) ;

b) Bién nguy hiém : dudng giae vdi'duding’sit c6 rao chan (h. 61b) ;

c) Bién nguy hiém : dudng vu tién gap dudng khong uu tién bén phdi (h. 61c) ;
d) Bién nguy hiém khdc/h;61d).

AN A AN

Hinh 61 (vién dd, nén vang)
Cic cau sau ding hay sai ?
a) Néu ba diém thing hang thi ba diém doi xting véi ching qua mot truc
ciing thang hang.
b) Hai tam giac doi xiing v6i nhau qua mot truc thi ¢6 chu vi biang nhau.
¢) Mot dudng tron ¢6 vo s6 truc doi xing.
d) Mot doan thang chi c6 mot truc d6i xting.



42.

Do.

a) Hay tap cat chit D (h. 62a) bing
céch gap doi to giay. K& tén mot vai
chit cdi khéc (kiéu chit in hoa) c6 truc
doi xdng.

b) Vi sao ta c6 thé gap to gidy 1am tu
dé cat chit H (h. 62b) ?

&

a) b)
Hinh 62

& C6 thé em chura biét

TIA SANG VA BUGNG DI CUA-QUA BI-A

Trén hinh 63, tia sang tir A chiéu t6i mat gudng d tai"diém B va tao véi d mot
gbéc m thi bao gid n6 ciing phan xa lai thea tia BC tao véi d mét gée cling bang m.
Céc tia BA va BC d6i xing véi nhau qua ‘dwong vudng goc véi d tai B.

9]

3
- Jw
3

Hinh 63,

Cing trén high\63,qua’bi-a tir A cham vao d
(thénh clia-ban bi“a)-tai diém B va tao véi d mot
gbéc m thi bao gie_no ciing bat lai theo tia BC tao
véi d-mot goc clng bang m. Céac tia BA va BC
d6i/ xing»¥i6i nhau qua dudng vuéng goc
véi d tai-B:

Trén mét ban bi-a EFGH c¢6 hai qua bi-a & A va
C (h. 64). Quan sat trén hinh v&, ta thdy : Néu ta
danh vao qua bi-a 8 A sao cho n6 dap vao thanh
ban EF tai diém B thi qua bi-a d6 sé bat lai va
dap vao qua bi-a & C.

D
[
S
1 \\
E T B F
L]
-
1
A
C
H G
Hinh 64
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1.

§7. Hinh binh hanh

Khi hai dia can nang
lén va ha xuéng (h. 65),
ABCD luén ludn Ila
hinh gi ?

Hinh 65

binh nghia

m Cdc canh doi cua tik gide ABCD trén hinh 66 ¢é gi ddc biér.?

2.

90

* Tt gidc ABCD trén hinh 66 1a mot hinh binh hanh,

Hinh binh hanh la tit gidc co cdc canh doi-song song.

A B A B
70°

110° 70
D © D

Hinh 66 Hinh 67
AB//CD

Tt giac ABCD'1a hish binh hanh <
AD //BC

e Tur dinh nghia _hinh binh*hanh va hinh thang, ta suy ra : Hinh binh hanh

la mot hinh thang' dag biét (hinh binh hanh 1a hinh thang c6 hai canh bén
song song).

Tinh chat

Chotinhhinh hanh ABCD (h. 67). Hay thit phat hién cdc tinh chdt vé canh,
vé goc,ye duong chéo ciia hinh binh hanh dé.

Dinh If

Trong hinh binh hanh :

a) Cdc canh doi bdang nhau.

b) Cdc goc doi bang nhau.

¢) Hai duong chéo cdt nhau tai trung diém ciia méi duong.




GT | ABCD la hinh binh hanh
AC cat BD tai O

a) AB = CD, AD = BC
KL|b)A=CB=D
¢) OA =0C, OB = 0D

Chitng minh
A B a) Hinh binh hanh ABCD (h. 68) la hinh thang c6
hai canh bén AD, BC song song nén AD = BC,
AB =CD.
b c b) (h. 68). AABC = ACDA (c.c.c)'Suy'ra B = D.
Hinh 68 ~

Chiing minh tuong ty :A = C.
¢) (h. 69) AAOB va ACOD ¢6 :
AB = CD (canh d6i hinh binh hanh)

A1 = C1 (so le trong, AB //€D)

Hinh 69

1A31 = 131 (so le trong, AB7//,CD)!
Do d6 AAOB = ACOD.(g.c.g);suy ra OA = OC, OB = OD.

D&u hiéu nhan biét

1. Tt gide ca-cde canh doi song song la hinh binh hanh.

2. Tirgide.co cdc canh doi bang nhau la hinh binh hanh.

3. Tirgidac co hai canh doi song song va bang nhau la hinh binh hanh.
4. Ti gidc c6 cdc géc doi bang nhau la hinh binh hanh.

5. Tir gidc ¢6 hai duong chéo cdt nhau tai trung diém ctia méi duong la
hinh binh hanh.

Hoc sinh tu chiing minh céc dau hiéu nhan biét trén.
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E Trong cdc tit gidc o hinh 70, tit gidc nao la hinh binh hanh ? Vi sao ?

P
E Y u
B S
75° N
P
A
c
110° » R
D G (0 100° 80°
H M Q X Y
a) b) c) d) e)

Hinh 70

BAI TAP

43. Cac ¢ gidc ABCD, EFGH, MNPQ F
trén gidy ké 6 vuong & hinh 71 c6
la hinh binh hanh hay khong ?

44. Cho hinh binh hanh ABCD. Goi E G
la trung diém cta AD, F la trufg D ¢
diém cta BC. Ching minh- réng H
BE = DF. N

45.  Cho hinh binh hanh ABCD (AB >BC).
Tia phan gidc cta géc'D.cat ABOE,
tia phan gidc cta goeB catCD & F.
a) Ching minhang DEY/ BE.

/
b) Ta giac\DEBE la hinh gi ? - L ]
Vi sao ? Hinh 71

7\2
/\

\/

LUYEN TAP

46. Cic cau sau ding hay sai ?
a) Hinh thang ¢ hai canh ddy bang nhau 12 hinh binh hanh.
b) Hinh thang c6 hai canh bén song song la hinh binh hanh.
¢) T gidc ¢6 hai canh d6i bang nhau 1 hinh binh hanh.
d) Hinh thang c6 hai canh bén bang nhau 1a hinh binh hanh.
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47.

48.

49.

—

Cho hinh 72, trong d6 ABCD la hinh A B
binh hanh.

a) Chiing minh ring AHCK 1a hinh £

binh hanh. 0

b) Goi O 1a trung diém clha HK.

Ching minh rang ba diém A, O, C D c
Hinh 72

théng hang.
Tt gidc ABCD ¢6 E, F, G, H theo thi ty Ia trung diém cta céc canh AB, BC,
CD, DA. Tt gidc EFGH 1a hinh gi ? Vi sao ?

Cho hinh binh hanh ABCD. Goi I, K theo thit tu 12 trung.diém ctia CD, AB.
Puong chéo BD cit Al, CK theo thit tv & M va N. Chitng minh rang :

a) Al // CK.

b) DM = MN = NB.

§8. Doi xting tam

Cac chr cai N va S trén
chiéc la ban (h. 73) ¢6.chung
tinh chat sau : d6 lacac chi
céi c6 tam déi xing:

Hinh 73

Hai diém d&i ximng qua mét diém

Cho diém OYa diém A. Hay vé diém A" sao cho O la trung diém ciia doan

thing AAC.

* Chothinh 74-Ta goi A' 1a diém déi xting véi A 0 A
digm(A qua~diém O, A 1a diém d6i xing v6i

diém Alqua diém O, hai diém A va A' 1a hai Hinh 74

diém dbi xiing voi nhau qua diém O.
Dinh nghia

Hai diém goi la doi xiing véi nhau qua diém O néu O la trung diém ciia
doan thdng noi hai diém do.

Quy udc. Piém doi ximg voi diém O qua diém O ciing la diém O.
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94

Hai hinh d&i xing qua mét diém

Cho diém O va doan thing AB (h. 75). A B

- Vé diém A’ doi ximg véi A qua O. 0.

—Védiém B’ doi xiig véi B qua O. Hinh 75

— Ldy diém C thudc doan thiang AB, vé diém c

C’ doi xiing voi C qua O. Ag\—g\—[o B

— Duing thudc dé kiém nghiém rdng diém C’ \’5{\:\\(7"

thuéc doan thing A'B'. 07,1 \T\\ %

e Trén hinh 76, hai doan thang AB va A'B' AN
S PRSP BN P& A

goi 1a hai doan thang doi ximg voi nhau qua

diém O. Hinh 76

Tong quat, ta dinh nghia : Hai hinh goi la doi xitngvoi whau qua diém O néu
méi diém thuéc hinh nay doi xing véi mot diem thugc-hinh kia qua diém O
va nguoc lai.

Diém O goi 1a tdm doi ximg cua hai hinh'd6.

e Trén hinh 77, ta co :

— Hai doan thing AB va A'B'‘d¢ixting
v6i nhau qua tam O.

— Hai duong thing AC.va A'C' @61 xting
v6i nhau qua tam Oy

— Hai goc ABE@ va A'BIE"doi xiing voi
nhau qua tam-Q.

— Hai tam gidc ABC va A'B'C' d6i xiing Hinh 77
v6i nhatl quatam O.

Nguoi ta cling ching minh dugc rang : Néu
hai doan thdng (géc, tam gidc) doi xiing voi
nhau qua mot diém thi chiing bdng nhau.

* Trén hinh 78, ta c6 hai hinh Jva 4 doi

Hinh 78 xing v6i nhau qua tam O.



3. Hinh c6 tam déi xiing

Goi O la giao diém hai duong chéo ciia hinh A 8
binh hanh ABCD (h. 79). Tim hinh doi xiing

véi méi canh ciia hinh binh hanh qua diém O.

* Trén hinh 79, diém doi xing v6i méi diém

thuoc canh cua hinh binh hanh ABCD qua A

diém O cling thuoc canh cua hinh binh hanh. 5 I
Ta néi diém O 1a tam doi xiing ciia hinh binh

hanh ABCD. Hinh 79
Tong quat, ta dinh nghia : Piém O goi la tdm doi xiing cua hinh K néu diém
doi xiing véi méi diém thudc hinh A qua diém O ciingthuéc hinh H. Trong
trudong hop ndy, ta con noi rang hinh A cé tam doi ximg O.

Dinh li

Giao diém hai duwong chéo ciia hinh binh hanh ta-tam doi xiing cia
hinh binh hanh do.

Trén hinh 80, cdc chit cdai N va S c6 tdm dovyiing, chit cdi E khong c¢é tam
doi xitng. Hay tim thém mot vai chit“cdi ‘khdc¢ (kiéu chit in hoa) c¢6 tam
doi xiing.

Hinh 80
BAITAP
50. Vediem AUdoi xiing v6i A qua B, vé diém C' déi xing v6i C qua B (h. 81).

A

Hinh 81
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51.

52.

53.

54.

55.

56.

57.

96

Trong mat phang toa do, cho diém H c6 toa do (3 ; 2). Hiy vé diém K doi

xtng v6i H qua goc toa do va tim toa do cua K.

Cho hinh binh hanh ABCD. Goi E 13 diém doi

xting v6i D qua diém A, goi F 1a diém doi

xting véi D qua diém C. Ching minh ring

diém E doi xting vé6i diém F qua diém B.

Cho hinh 82, trong d6 MD // AB va ME // AC. 0

Chting minh rang diém A déi xting véi diém M

qua diém L. B M o
Hinh 82

LUYEN TAP

Cho géc vuong xOy, diém A nam trong géc d6. Gai/B la diém doi xting vé6i
A qua Ox, goi C la diém doi xing v6i A qua,Oy. Chéng minh ring diém B
déi xting véi diém C qua O.

Cho hinh binh hanh ABCD, O la giao diémJctathai dudng chéo. Mot dudng
thang di qua O cit cdc canh AB va @D'theo‘thit tu & M va N. Chiing minh
rang diém M doi xting v6i diém N qua O.

Trong cdc hinh sau, hinh nao cé.tam déixing ?

a) Poan thang AB (h. 83a) ;

b) Tam giac déu ABC (h, 83b) ;

¢) Bién c4m di nguoc chiéu (h»&3¢).

d) Bién chi huéng di vong.tranh chuéng ngai vat (h. 83d).

a) b)

d)
(nén dd) (nén xanh)

Hinh 83
Céc cau sau ding hay sai ?
a) Tam d6i xting clia mot dudng thang 1a diém bat ki ctia dudng thing do.
b) Trong tdm ctia mot tam gidc 1a tam doi xing cua tam giac do.

¢) Hai tam gidc doi xting v6i nhau qua mot diém thi c6 chu vi bing nhau.



§9. Hinh ch{ nhéat

V6i mot chiéc éke, ta c6 thé kiém tra dugc mot ti giac co
la hinh chi nhat hay khéng. V&i mot chiéc compa, ta ciing
c6 thé 1am dudc diéu dé.

binh nghia
L A B
Tit gidc ABCD tren hinh 84c6 A=B=C=D=90° <[ 4
la mot hinh chit nhdt.
Hinh chit nhdt la tit gidc c6 bon géc vuong. O ]
D [&

PO N Hinh 84
Ti gidc ABCD la hinh chit nhat < A = B = C = D.=90°.

Chiing minh rang hinh chit nhdat ABCD trén hinh 84 ciing la mét hinh binh
hanh, mot hinh thang cdn.
* Tu dinh nghia hinh ch@t nhat, ta suy ra ; Hinh chit nhat ciing la mot hinh

binh hanh, cling 1a mot hinh thagg can.

Tinh chat
Hinh chit nhdt cé idtocd (cdc tinh chdt cia hinh binh hanh, cia hinh
thang can.

Tir tinh chat chaHinh'thang can va hinh binh hanh, ta c6 :

Trong hinh chic'nhdt, hai duong chéo bang nhau va cdt nhau tai trung
diénictia nioi-duong.

D&u higu nhan biét

1. T gidc co ba géc vuong la hinh chit nhdt.

2. Hinh thang cdn c6 mét goc vuong la hinh chir nhdt.

3. Hinh binh hanh c6 mot goc vuong la hinh chir nhdt.

4. Hinh binh hanh c6 hai duong chéo bing nhau la hinh chit nhdt.
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Sau day ta chiing minh ddu hiéu nhan biét 4, cdc dau hiéu con lai hoc sinh
tu chiing minh.

GT ‘ ABCD 14 hinh binh hanh, AC = BD

KL ‘ ABCD 14 hinh chit nhat

Chitng minh. (h. 85) A B

ABCD la hinh binh hanh nén AB//CD, AD//BC.
Ta c6 AB// CD, AC = BD nén ABCD la hinh
thang can (hinh thang c¢6 hai dudng chéo bang

nhau Ia hinh thang can), suy ra ADC = BCD. Hinh 85

Ta lai ¢6 ADC + BCD = 180° (gbc trong

cung phia, AD // BC) nén

ADC = BCD = 90°. Do d6 hinh thang can ABED c6 b 26c ciing bing 90°.
Vay ABCD la hinh chi nhat.

Vi mot chiéc compa, ta sé kiém tra dugehai doan thdng biang nhau hay khong

bang nhau. Bing compa, dé’ kiém tra tit gidc ABED. ¢6 la hinh chit nhdt hay khong,
ta lam thé'nao ?

4.

98

Ap dung vao tam giac A

Cho hinh 86.

a) Tt giac ABDC 1q hinh<gh? Vi sao ? c
b) So sdnh cac'do,dairAM va BC.

¢) Tam giacwuong ABC c6 AM la duong trung
tuyén 1ung véi caith huyén. Hay phdt biéu tinh D
chdt tim>duge\a-cdu b) dudi dang mot dinh Ii. Hinh 86

A
Cho'hinh'87.

a) T giac ABDC la hinh gi ? Vi sao ?
b) Tam gidc ABC la tam gidc gi ? c

¢) Tam gigc ABC cé duong trung tuyén AM
bang nita canh BC. Hay phdt biéu tinh chdt tim
duoc ¢ cau b) duci dang mot dinh li. Hinh 87



58.

59.

60.

61.

62.

* Ta c6 cic dinh Ii 4p dung vao tam gidc :

1. Trong tam gidc vuong, duong trung tuyén imng voi canh huyén bang
nita canh huyén.

2. Néu mét tam gidc cé dwong trung tuyén itng véi mot canh bang nita
canh dy thi tam gidc do la tam gidc vuong.

BAI TAP

Dién vao chd trong, biét rang a, b 1a do dai cdc canh, d 1a do dai dudng chéo
ctia mot hinh chit nhat.

a 5 \/E
b 12
d

55

Ching minh rang :

a) Giao diém hai duong chéo ctia hirh ‘chit.nhat 1a tam doi xiing ctia hinh
chit nhat do6.

b) Hai dudng thang di qua trung di€m Hai’cap canh d6i ctia hinh chit nhat la
hai truc d6i xting cta hinh chi nhat dé:

Tinh d¢ dai dudng trung teyén Ghg voi canh huyén cia mot tam gidc vuong
¢6 cdc canh goc vuong bang 7cniva 24cm.

Cho tam gidc ABC,(dudng caé AH. Goi I 1a trung diém ctia AC, E 1a diém
doi xting voi H quai. Td'gidc AHCE la hinh gi ? Visao ?

LUYEN TAP

Céc cairsau diing hay sai ?
a) .Néu “tam’ gidc ABC

vueng taiv'C thi diém C c ,
thuocduong tron cé duong A
kinh la AB (h. 88). A B
b) Néu diém C thuoc

dudng tron c6 duong kinh A B

la AB (C khdc A va B) thi

tam gidc ABC vuong tai C
(h. 89). Hinh 88 Hinh 89
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63.

64.

65.

66.

—

100

Tim x trén hinh 90.
A 10 B A B
E
X 13
G
D 15 C D C
Hinh 90 Hinh 91

Cho hinh binh hanh ABCD. C4c tia phan gidc cha cdc goc A, B, C, D cit
nhau nhu trén hinh 91. Ching minh ring EFGH 1a hinh chit nhat.

Tt gidc ABCD c6 hai duong chéo vuong géc vé6i nhau. Goi E, F, G, H theo
thtt tu 12 trung diém ctia cdc canh AB, BC, CD, DA. Tt gidc/EEGH 1a hinh
gi? Visao?

Po. Mot doi cong nhan dang

trong cay trén doan duong AB. A ([ \B E F
thi gap chuéng ngai vat che lap
tam nhin (h. 92). Dgi di dung cic b d
diém C, D, E nhu trén hinh V& r6i “1.. .
Hinh 92

trong cy ti€p trén doan dudng EF
vuong géc véi DE. Vi sao AB¥ayEF eting nam trén mot duong thang ?

§10. Pudng théng song song
véimét.dudng théng cho truée

Cac diém cach dudng thdng d mot khodng béng h nam
tréndudng-nao ?

Khoangycach giira hai dudng thing song song

Cho hai duong thing song song a va b (h. 93). a A B
Goi A va B la hai diém badt ki thuoc duong
thing a, AH va BK la cdc duong vuong géc
ké tir A va B dén duong thing b. Goi do dai
AH la h. Tinh d¢ dai BK theo h.

b

O

-
H
Hinh 93



e Ta rit ra nhdn xét : Moi diém thuoc duong thang a trén hinh 93 cich
dudng thing b mot khoang bang h. Tuong tw, moi diém thuoc dudng thing b
ciing cach dudng thing a mot khoang bing h. Ta néi h 1a khodng cdch giita
hai duong thdng song song a va b.

Dinh nghia. Khodng cdch giita hai duong thdng song song la khodng cdch
tir mot diém tuy ¥ trén duong thing nay dén duong thdng kia.

2. Tinh chat cha cac diém cach déu mét dudng thing cho trudc
m Cho duong thdng b. Goi a va a’ la a A M
hai ducng thdng song song véi duong ) . .
thing b va ciing cdach duong thding b b L K'
mot khodng bang h (h. 94), (I) va (II) S K
la cdc nita mdt phdng bo b. Goi M, I ’ h "
M’ la cdc diém cdch duong thdng b ? A M
mot khodng bang h, trong do M Hinh 04

thugc nita mdt phdng (I), M’ thudc
nita mét pheng (I1). Ching mink#dng Vi€ a, M’ € a'.

Tinh chdt. Cdc diém cdcliduong thang b moét khodng bdang h ndm trén hai
duong thang song song voi bva.cdch b mot khodng béing h.

E Xét cac tam gid¢,ABC.c&"canh BC c6 dinh, duong cao iing voi canh BC luon
bang 2cm (1:95). Binh A ciia cdc tam gide dé ndm trén duong nao ?

Nhdn xét. T dinh nghia khoang cach
giffa \hai dudng thang song song va tinh
chat trénta ¢6 : Tdp hop cdc diém cdch
mot diong thing co dinh mot khodng
bing h khong doi la hai duong thdng

song song véi duong thdang dé va cdch

duwong thang dé mot khodng bdng h.

Hinh 95
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67.

68.

102

buong théng song song cach déu

Trén hinh 96a, cdc dudng thang a, b, ¢, d song song v6i nhau va khodng cdch
gifta cdc duong thing a va b, b va ¢, ¢ va d bang nhau. Ta goi chiing 12 cdc
duwong thdng song song cdach déu.

a__ Ah a Ah \E
b B b BL F
¢ ch c Ch \G
¢ DL ¢ Dk H
\
a) b)
Hinh 96

Cho hinh 96b, trong dé cdc duong thing ai b, c, &wsong song véi nhau.
Chitng minh rdng :

a) Néu cdc duong thdng a, b, ¢, d song soig’cach.déu thi EF = FG = GH.

b) Néu EF = FG = GH thi cdc duong thang d@yb/c, d song song cdch déu.
Tacoé dinh i :

— Néu cdc duong thing song song cdach,déu cdt mot duwong thdng thi chiing
chdn trén duong thdng dé cae-doan‘thiing lién tiép bing nhau.

— Néu cdc duong thdngisong song-cdt mot duong thdang va chiing chdn trén
duong thiang dé cdc doan thimg lién tiép bang nhau thi chiing song song
cach déu.

BAI TAP

Cho doanthing 'AB. K¢ tia Ax bat ki. Trén tia X
Ax 1ay‘eic diém-C, D, E sao cho AC = CD = DE

(h. 97): K¢, doan thiang EB. Qua C, D ké cic D

dudng thang song song v6i EB. Chting minh ring

doan thang AB bi chia ra ba phan bing nhau. C

Cho diém A nam ngoai dudng thang d va cé

khoang cédch dén d bang 2cm. Lay diém B bat ki c D B
thuoc duong thang d. Goi C 1a diém déi xting v6i Hinh 97

diém A qua diém B. Khi diém B di chuyén trén

dudng thang d thi diém C di chuyén trén dudng nao ?



69.

70.

71.

72.

Ghép méi ¥ (1), (2), (3), (4) véi mot trong cic ¥ (5), (6), (7), (8) dé dugc mot

khéng dinh diing :

(1) Tap hop cdc diém céch diém A
c6 dinh mot khoang 3cm

(2) Tap hgp céc diém cdch déu hai
dau ctia doan thang AB c6 dinh

(3) Tap hop céc diém nim trong
g6c xOy va cdch déu hai canh cla
goc do

(4) Tap hop cdc diém céach déu
duong thing a c6 dinh mot
khoang 3cm

LUYEN TAP

(5) la dudng trung truc cua
doan thing AB.

(6) 1a hai duong thang song
song véi a va cich a mot
khoang 3cm.

(7) 1a dudng tron tam A ban
kinh 3cm.

(8) 1a tia phan giac cua géc
xOy.

Cho géc vuong xOy, diém A thuoc tia Oy sao-cho QA= 2cm. Ly B 1a mot
diém bat ki thuoc tia Ox. Goi C Ia trung diéirctia AB. Khi diém B di chuyén
trén tia Ox thi diém C di chuyén trén dudng nio ?

Cho tam gidc ABC vuong tai A. LayM la-mot diém bat ki thuoc canh BC.
Goi MD la dudng vuong goc ké te M dén.AB, ME la dudng vuong goc ké tir

M dén AC, O 1a trung diém obia, DE:

a) Chitng minh ring ba diém*A, ©, M thang hang.
b) Khi diém M di chuyén;trén-catth BC thi diém O di chuyén trén dudng nao ?
¢) biém M 6 vi tri nao'trén.canh BC thi AM c6 do dai nho nhat ?

Do, Dé vach bt dudng thing
song song.véi mép, g6 AB va
cdch mép.gd 10em, béac thg moc
dat doart bitchi CD dai 10cm
vuOng goc\Woi ngon tay tro lay
lam c@-@. 98), r6i dua ngdn tro
chay doc theo mép g6 AB. Can
ctr vao kién thiic nao ma ta két
luan dugc rang dau chi C vach
nén duong thing song song véi
AB va cich ABla 10cm ?

Hinh 98
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§11. Hinh thoi

Céc thanh st & clia
x€p (h. 99) tao thanh
nhimng hinh thoi

Hinh 99
1.  Dinh nghia B
T gidc ABCD trén hinh 100 c6
AB = BC = CD = DA la mot hinh thoi. A c
Hinh thoi la tit gidc ¢ bon canh bang nhau <
Tt gidc ABCD 1a hinh thoi << AB = BC = CD'£/DA. Hinh 100

m Chitng minh rdng tit gidc ABCD trén hith 100 ciing la mot hinh binh hanh.

Tu dinh nghia hinh thoi, ta suyra : Hinh thoi ciing 1a mot hinh binh hanh.

2. Tinh chat
Hinh thoi ¢é tdt cd_cac tinhchdt cua hinh binh hanh.
m Cho hinh thof ABCPyhai duong chéo cdt 5

nhau tai O (h, 10F):

a) Theo tinh chét cua hinh binh hanh, hai A .
duong chéo cugrhinh thoi ¢ tinh chdt gi ?

b)\Hdy phat hién thém cdc tinh chdt khdc

cuia hai-dirong chéo AC va BD. D
Pinh Ii Hinh 101
Trong hinh thoi :

a) Hai duong chéo vuong goc voi nhau.
b) Hai duong chéo la cac duong phdn gidc cua cdc goc cua hinh thoi.
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73.

GT | ABCD la hinh thoi

AC L BD
KL | AC la dudng phan gidc cta géc A, BD la dudng phan gidc cua géc B
CA 1a dudng phan gidc cua géc C, DB 1a duong phan gidc cua goc D
Chitng minh. (h. 101)
AABC c¢6 AB = BC (dinh nghia hinh thoi) nén la tam gidc can.

BO Ia dudng trung tuyén cua tam gidc can d6 (vi AO = OC theo tinh chat
duodng chéo hinh binh hanh).

AABC can tai B ¢6 BO la dudng trung tuyén nén BO cling 1a duong cao va
dudng phan gidc.

Vay BD L AC va BD la duong phéan gidc ctua goc Be

Chidng minh tuong tu, CA 1a dudong phan gidc cta\goc €, DB 1a dudong phan
gidc cua goc D, AC 1a duong phan gidc cuia géc A.

D&u hiéu nhan biét

1. Tt gidc c6 bon canh bang nhav la hinh thoi.

2. Hinh binh hanh c6 hai canh-ké bang nhau la hinh thoi.

3. Hinh binh hanh co hai duiong chéo vuong goc voi nhau la hinh thoi.
4. Hinh binh hanh co:mot duong chéo la duong phdn gidc ciia mot goc
la hinh thoi.

Hay chiing minh.ddu hi¢irithdn biét 3.

Hoc sinh tu chithg minh cdc dau hi¢u nhan biét con lai.

BAI TAP
Timyc4c hinh thoi trén hinh 102.
e B E F I
K N
D C H G M
a) b) c)
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74.

75.

76.

77.

78.

106

y

(AvaB latam
cac dudng tron)
e)

Q
S
d)

Hinh 102
Hai dudng chéo ctia mot hinh thoi bang 8cm va 10cm: Canhiclia hinh thoi
bang gid tri ndo trong cdc gid tri sau :

(A) 6cm ; (B) V4lem ; (© V164cnit; () 9cm ?
Chiing minh ring céc trung diém clia bén canb.ctia motthinh chit nhat 1a céc
dinh ctia mot hinh thoi.

Chting minh ring céc trung diém ctia bon.canh eiaxmot hinh thoi 1a céc dinh
ctia mot hinh chit nhat.

Chitng minh rang :

a) Giao diém hai dudng chéo cliathinh thoila tam d6i xting ctia hinh thoi.

b) Hai dudng chéo ctia hinh thoi]a hairtruc doi xting cua hinh thoi.

Dé. Hinh 103 biéu dién mot phdn)cla clra xép, gobm nhiing thanh kim loai
dai bang nhau va dugc-lién két voi nhau boi cac chot tai hai dau va tai trung
diém. Vi sao tai méi vi-tri ¢id/ clra X€p, céc tit gidc trén hinh v& déu 1a hinh
thoi, céc diém chotl, K, M*N, O nam trén mot duong théng ?

i

Hinh 103



§12. Hinh vuéng

L Co tlr giadc nao vua la hinh chir nhat, vua la hinh thoi hay khéng ? J

1.  Dinh nghia

A g Ti gidc ABCD trén hinh 104 ¢c6 A =B =C =D = 90° va
i AB =BC=CD =DA 1a mot hinh vuong.

Hinh vuoéng la tiv gidc c6 bon géc/vuong va cé bon
canh bdng nhau.

L
° c A =B=C€ #D=90°
Hinh 104 Tt gidc ABCD la hinh vuong < &/,” = 7~
AB = BC/= CD = DA
Tir dinh nghia hinh vuéng, ta suy ra :
— Hinh vuéng la hinh chit nhdt ¢6 bon canh-barignhau.
— Hinh vuéng la hinh thoi ¢6 bon géc vuong.

Nhu vay hinh vuong vira la hinh ¢htrnhat, ytra 1a hinh thoi.
2. Tinh chat
Hinh vuéng cé tdt cd caetinh ¢hdt-ciia hinh chit nhdt va hinh thoi.

m Duong chéo ciia hinh-vuéng(cé nhiing tinh chdt gi ?

@

D&u hiéu nhin biét

1. Hinh.chit nlidt-co hai canh ké bang nhau la hinh vuong.

2. Hinh chinthdt co hai duong chéo vuong goc voi nhau la hinh vuong.

3. Hinh ¢hit nhdt c6 mét duong chéo la duong phdn gidc ciia mét géc
la hinh vuong.

4. Hinh thoi c6 mét goc vuong la hinh vuong.

5. Hinh thoi c6 hai duong chéo bang nhau la hinh vuong.

Hoc sinh tu chiing minh cac dau hiéu nhan biét trén.
Nhdn xét. Mot tir gidc vita la hinh chit nhdt, viva la hinh thoi thi tir gidc do
la hinh vuong.
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m Tim cdc hinh vuéng trén hinh 105.

79.

80.
81.

82.

108

Hinh 105

BAITAP
a) Mot hinh vuong c¢6 canh bang 3cm. Dudng e¢héo ctia.hinh vuong dé bang :
6¢cm, \/ﬁcm, Scm hay 4cm ?
b) Dudng chéo ctia mot hinh vuong bang 2dm: Canh cta hinh vuong do
bang : 1dm, %dm, \2dm hay %dm Q

Hay chi ro tam d6i xding cua hinh vaong, cdc truc doi xiing ctia hinh vuong.

Cho hinh 106. Tt giac AEDF 13-hinh gi ? Visao ?

B
A | E B
T
ER D F
H
45) il
45D h \
A F C D G ' C
Hinh 106 Hinh 107

Cho hinh 107, trong d6 ABCD Ia hinh vuong. Chiing minh rang t& gidc
EFGH la hinh vuong.



83.

84.

8s.

86.

LUYEN TAP

Céc cau sau ding hay sai ?

a) T gidc c6 hai duong chéo vuong géc v6i nhau 1a hinh thoi.

b) Tt gidc c6 hai dudng chéo vudng goéc véi nhau tai trung diém ctia méi
duong la hinh thoi.

¢) Hinh thoi 12 t gidc 6 tét ca céc canh bang nhau.

d) Hinh chit nhat ¢6 hai dudng chéo bing nhau 12 hinh vuong.

e) Hinh chit nhat c6 hai dudong chéo vuong géc v6i nhau la hinh.vuong.

Cho tam gidc ABC, D la diém nim giita B va C. Qua D ké cdc duong thang
song song v6i AB vd AC, ching cit cdc canh AC vAB theo thit tw 6 E va F.
a) Tu gidc AEDF 1a hinh gi ? Visao ?

b) Diém D & vi trf ndo trén canh BC thi t¢ giac AEDF 1a hinh thoi ?

c) Néu tam gidc ABC vuong tai A thi‘té gide AEDF 1a hinh gi ? Diém D & vi
tri nao trén canh BC thi t&t gidc AEDF la/hinh vuong ?

Cho hinh chit nhat ABCD ¢6 AB =:2AD. Goi E, F theo tht tu 1a trung
diém ctia AB, CD. Goi M_1a giap-diém cua AF va DE, N Ia giao diém cla
BF va CE.

a) Tt gidc ADFE lahinh gi Vi sao ?

b) T gidc EMPINNA hinh-gi ? Vi sao ?

Do. Lay mot to gifly gap 1am tu r6i cit chéo theo
nhat cat AB-(h. 108). Sau khi m& t0 gidy ra, ta dugc
mot, tigidc. Fi-gidc nhan dugce 1a hinh gi ? Vi sao ? oH

Néo-ta c6.OA = OB thi tit gidc nhan dugc 1a hinh gi ? Hinh 108
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ON TAP CHUONG |

Cac ndi dung chinh :
1. T giac.
2. Hinh thang, hinh thang can.
3. Hinh binh hanh va cac dang dac biét clia né (hinh
ch@ nhat, hinh thoi, hinh vuéng).

A. Cau hoi
. Phdt biéu dinh nghia t gidc.
. Phét biéu dinh nghia hinh thang, hinh thang can.

. Phit biéu cdc tinh chat ctia hinh thang can.

B N =

. Phét biéu cdc tinh chat clia dudng trung binh)cliaitam gidc, dudng trung binh
cua hinh thang.

5. Phét biéu dinh nghia hinh binh hanhhinh chit nhat, hinh thoi, hinh vuong.

6. Phét biéu céc tinh chat ctia hinh bink haph)hinh chit nhat, hinh thoi, hinh vuong.
7. Néu cac dau hiéu nhan biét hinhbinh hanh, hinh chi nhat, hinh thoi, hinh vuong.
8.

Thé nao 12 hai diém d6i-xiing ¥6i*nhau qua mot dudng thiang ? Truc déi xing
ctia hinh thang can 14 dudng thang nao ?

9. Thé nao 1a hai di¢n doiging véi nhau qua mot diém ? Tam d6i xing clia hinh
binh hanh 1a diém'nad?
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B. Bai tap

87.

88.

89.

So d6 & hinh 109 biéu thi quan h¢ gifta cdc tap hop hinh thang, hinh binh
hanh, hinh chit nhat, hinh thoi, hinh vuong. Dya vao so d6 d6, hay dién vao
ché trong :

a) Tap hop cac hinh chit nhat 1a tap hop con cua tap hop cac hinh...
b) Tap hgp cdc hinh thoi la tap hop con cta tap hop céc hinh...

¢) Giao cua tap hgp cdc hinh chit nhat va tap hop cdc hinh thoi la tap hop
cdc hinh...
Hinh thang

Hinh binh hanh

Hinh thoi

Hinh chir nhat

Hinh 109

Cho tit gidc ABCD. Goi-E, F;.G, H theo thi tu 1a trung diém cta AB, BC,
CD, DA. Cic dudng ¢héq A€, BD cta ti gidc ABCD c6 diéu kién gi thi
EFGH la :

a) Hinh chit nhat™

b) Hinh thoi*?

¢) Hinb-vuong-?

Che'tam gidc ABC vuong tai A, dudng trung tuyén AM. Goi D 1a trung diém
ctia AB:E 12 diém doi xting v6i M qua D.

a) Ching minh réng diém E d6i xiing v6i diém M qua AB.
b) Céc ti gide AEMC, AEBM la hinh gi ? Vi sao ?
¢) Cho BC = 4cm, tinh chu vi tit gidc AEBM.
d) Tam gidc vuong ABC c6 diéu kién gi thi AEBM la hinh vuong ?
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90. H¢. Tim truc doi xdng va tam doi xiing cua :
a) Hinh 110 (so d6 mot san quan vot) ;
b) Hinh 111.

Hinh 110 Hinh 111
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Chuong I — DA GIAC. DIEN TiCH PA GIAC

Ngii gidc déu va ngii gidc khong déu

§1. Pa gidc. Pa gide déu

[ Tam giac, t& giac dugc goi chimig la gi ? ]

1. Khai niém vé da giac
Méi hinh 112, 113, 114, 1455 116, 117 la mot da gidc.

i et v

Hinh-L]2 Hinh 113 Hinh 114
A
E
B
C
Hinh 115 Hinh 116 Hinh 117
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>

A

114

Pa gidc ABCDE (hinh 114, hinh 117) 13 hinh gém nam doan thiang AB, BC,
CD, DE, EA, trong d6 bat ki hai doan thing nao c6 mot diém chung ciing
khong cling nam trén mot duong thang. Cic diém A, B, C, D, E dugc goi
12 cdc dinh, cdc doan thing AB, BC, CD, DE, EA duoc goi la cdc canh clia
da gidc do.

) B
Tai sao hinh gom nam doan thang AB, BC,
CD, DE, EA 0 hinh 118 khong phdi la
da gidc ?
* Céc da gidc ¢ hinh 115, 116, 117 dugc
goi la cdc da gidc 1oi. A

Dinh nghia Hinh 118

Pa gidc 10i la da gidc luon ndm trong mot_nita’ mat phdng cé bo la
duong thdng chira bdt ki canh nao ciia da gidc do.,

Tai sao cdc da gidc d hinh 112, 113, 1]4'khong phdi la da gidc 16i ?

Chii y. Tir nay, khi néi dén da gidc 'ma'khong chii thich gi thém, ta hiéu dé
la da gidc 16i.

Quan sdt da giac ABCDEG ¢ hinth,119 roi dién vao ché trong trong cdc cdu sau :
Cdc dink la cdc diém : A, B, ...
*R B Cacdinh ké nhau la : A va B, hodc B va C, hodc ...
P QL $ Cdc canh la cdc doan thing : AB, BC, ...

Cdc duong chéo la cdc doan thdng noi hai dinh khong
¢~ ké nhau : AC, CG, ...

Cdc goc la : ;X, f?,

E D Cdc diém ndm trong da gidc (cdc diém trong ciia da gidc)
laM, N, ...

Hinl 19 Cdc diém nam ngodi da gidc (cdc diém ngodi cia da
giac)la : Q, ...

* Da gidc ¢6 n dinh (n > 3) dugc goi 1a hinh n-gidc hay hinh n canh. V6i
n=3,4,5,6, 8 taquen goi la tam gidc, tit gidc, ngii gidc, luc gidc, bat gidc.
Véin=7,9, 10.... ta goi la hinh 7 canh, hinh 9 canh, hinh 10 canh, ....



2. Pagiac déu
Hinh 120a, b, ¢, d la nhiing vi du vé da gidc déu.

a) Tam gidc déu b) Hinh vuong ¢) Ngii gidc déu d) Luc gidc déu
(t gidc déu)
Hinh 120
Dinh nghia

DPa gidc déu la da gidc cé tdt cd cdc canh bdang nhauva titcd cdc goc
bdng nhau.

m Hay vé cac truc doi xiing va tam doi xiing ctia moi hinh 120a, b, c, d (néu cé).

BAI TAP

1.  Hay vé phic mot luc gidc 16i.
Hay néu cdch nhan biét mot da gided6i.

2. Cho vi du vé da giac khong déu.trong mditruong hop sau :

a) C6 tit ca cac canh bang nhaw);
b) C6 tat ca cac gbc bang fitau,

3. Cho hinh thoi ABCD. ¢6 ;‘: =60°. Goi E, F, G, H lan luot 1a trung diém
clia cdc canh AB, BC; CD, PA. Chiing minh rang da gidc EBFGDH la luc
gidc déu.

4.  Dién s6 thich hgp'vae.dc 6 tréng trong bang sau :

O\_) ”?:\ Da giac
Q 49 n canh
S6, carih 4
S6 dudiig chéo xuat phat tir )
mot dinh
S6 tam gidc duoc tao thanh 4
Téng s6 do cic goéc clia 4.180°
da gidc =720°

5.  Tinh s6 do mdi goc cuia ngili gidc déu, luc gidc déu, n-gidc déu.
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§2. Dién tich hinh ch nhét

Cong thic tinh dién tich hinh chir nhat 1a co sé
dé suy ra cong thic tinh dién tich cac da giac khac

Khai niém dién tich da giac

3 cdc 16p duéi ta da hoc s6 do clia mot doan thing (con goi 1a do dai
doan thang) va s6 do ctia géc ; ching han : doan thing AB c6 do dai Ia 3cm,
g6c AOB ¢6 s6 do 12 45°,....

Ta cling da quen vé6i khai niém “dién tich”, ching hafn6i: San trudng em
¢6 dién tich khoang 600m2, vién gach vuong 6p tudng canh bang 1dm cé
dién tich bing 1dm”,.... AQ/

Hoat dong duti day gidp ta hiéu din ticl ciing l@t 50 do va dién tich
¢6 tinh chit gi. O D

VQ~
\\\

o
4
Hinh 121

m Xét cdc hinh oA, B, €, D, & vé trén ludi ke 6 vuong (h.121), méi 6 vuong la

116

mot don vi dién tich.

a) Kiém tra xem cé phdi dién tich hinh .+ la dién tich 9 6 vuéng, dién tich
hinh P ciing la dién tich 9 6 vuoéng hay khong ?

Ta noéi : dién tich hinh .#/ bing dién tich hinh .



3.

b) Vi sao ta néi : dién tich hinh @ gdp bon lan dién tich hinh ‘€ ?

¢) So sanh dién tich hinh € véi dién tich hinh €.

Tir hoat dong trén, ta rit ra hai nhan xét sau :

e S6 do ctia phan mit phing giéi han béi mot da gidc duoc goi 1a dién tich
da gidc d6.

* Méi da gidc c6 mot dién tich xac dinh. Dién tich da gidc 1a mot so’ duong.
Dién tich da gidc c6 cac tinh chat sau :

1) Hai tam gidc bang nhau thi ¢6 dién tich bang nhau.

2) Néu mot da gidc dugc chia thanh nhiing da gidc khong.cé diém trong
chung thi dién tich ctia n6 béng tdng dién tich clia nhitng da gide do.

3) Néu chon hinh vuong c¢6 canh bang 1cm, 1dm, Lm, ..., lam don vi do dién
tich thi don vi dién tich tuong ting 12 lcm?, 1dm>\ 4’ ...

Hinh vuong c¢6 canh dai 10m, 100m c6 dién tich tuong tng la 1a, 1ha. Hinh
vuong c6 canh dai 1km c6 dién tich 1a Tkm™:

Dién tich da gidc ABCDE thudng duge ki higtida S ,p-pg hodc S néu khong

s¢ bi nham 1an.

Cong thirc tinh dién tich hinh chirnhat
Ta thira nhan dinh If sau.:

Dién tich hinh chirnhdt bang tich hai kich thuéc ciia né : ib

S=a.b. L i

Chéng han/néu 2= 3,2cm, b = 1,7cm thi :

S=a.b=32.1,7=544(cm>).

Cong'thuec tinh dién tich hinh vuéng, tam giac vuéng

m Tuw cong thiic tinh dién tich hinh chit nhdt hdy suy ra cong thiic tinh dién tich

hinh vuéng, tam gidc vuong.
Goi y. — Hinh vuong 1a mot trudng hop riéng cua hinh chit nhat.
— Tam gidc vuong 1a nira hinh chi nhat.
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Dién tich hinh vuéng bdng binh phuong canh ciia né :

S=a% L - :
> 2, z . a
Dién tich tam gidac vuong bang nua tich hai canh
g0c vuong : b?
1 i
S=—a.b. A\l
2 [P -

E Ba tinh chdt cua dién tich da gidc da dugc van dung nhi.thé nao khi chimg
minh cong thiic tinh dién tich tam gidc vuong ?

BAI TAP
6.  Dién tich hinh chif nhat thay déi nhu thé nad neu :
a) Chiéu dai tang 2 1an, chiéu rong khong.déi ?
b) Chiéu dai va chiéu rong tang 3 1an ?
¢) Chiéu dai tang 4 1an, chiéu rong giam(4 lan ?
7. Mot gian phong cé nén hinh’chit nhat vé6i kich thude 1a 4,2m va 5,4m, cé

mot clta s6 hinh chit nhat-kich thudc 12 Im va 1,6m va mot clra ra vao hinh
chit nhat kich thudc 1,2m va2m:

Ta coi mot gian phong dat mic chudn vé dnh sdng néu dién tich céc clra
bang 20% diéw tich ndi~nha. Hoi gian phong trén c6 dat mic chudn vé
anh sang haykhong ?
8. Do canh (don,vi mim) réi tinh dién tich tam gidc vuong dudi day (h. 122) :
B

Hinh 122
118



10.

11.

12.

13.

14.

15.

LUYEN TAP

ABCD la mot hinh vuong canh 12cm, AE = xcm A
(h. 123). Tinh x sao cho dién tich tam gidc ABE

bing % dién tich hinh vuong ABCD.

Cho mot tam gidc vuong. Hiy so sinh t6ng "
dién tich cua hai hinh vuong dung trén hai
canh gbc vuong véi dién tich hinh vuong dung
trén canh huyén. B

Goiy. Sudung dinh Ii Py-ta-go.

Hinh 123

Cat hai tam gidc vuong bang nhau tir mot tdm bia. Hay (ghép hai'tam gidc d6
dé tao thanh :

a) Mot tam gidc can ;

b) Mot hinh chit nhat ;

¢) Mot hinh binh hanh.

Dién tich cla cdc hinh nay ¢6 bang nhawkhong ?Vi sao ?

Tinh dién tich céc hinh duéi day (h. 124) (m6i-6 vuong la mot don vi dién tich).

Hinh 124
Cho hinh 125j trong*dé6 ABCD la hinh chi A_F B
nhat, E 1a-mdt diém' bat ki nim trén duong H—2 K
chéo AC,'FG (,AAD va HK // AB.
Chiing minh-rang hai hinh chit nhat EFBK s 2

va EGDH ¢6 cung dién tich. Hinh 125

Mot dam dat hinh chit nhat dai 700m, rong 400m. Hay tinh dién tich ddm
dét d6 theo don vi m”, km?, a, ha.

Po. V& hinh chit nhat ABCD ¢6 AB = 5cm, BC = 3cm.

a) Hay v& mot hinh chit nhat ¢6 dién tich nhod hon nhung ¢6 chu vi 16n hon
hinh cht nhat ABCD. V& dugc mdy hinh nhu vay ?
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b) Hay v& hinh vuong c6 chu vi bang chu vi hinh chit nhat ABCD. V& dugc
mAay hinh vudng nhu vay ? So sdnh dién tich hinh chit nhat véi dién tich hinh
vudng c6 cung chu vi vira v€. Tai sao trong cdc hinh chit nhat ¢6 cung chu vi
thi hinh vuong c6 dién tich 16n nhat ?

§3. Dién tich tam gidc

[ Ching minh céng thirc tinh dién tich tam giac nhu thé nao ? J

Dinh Ii

Dién tich tam gidc bang niia tich ctia mot canhivoi
chiéu cao itng vdi canh do : i j
1
S=—a.h.
2

AABC c6 dién tich la S
AH 1 BC

GT

KL

S= lBC.AH
2

Chiing minh
C6 ba trudng hop xay ra (h:>126a, b, ¢).
A

[ r—t
i

T
1

B=H C B H C B Cc

a) b) c)
Hinh 126

a) Truong hop diém H trung v6i B hoac C (chang han H tring v6i B nhu
hinh 126a). Khi d6 tam gidc ABC vuong tai B, theo §2,tacé :

S= ! BC.AH.
2



16.

17.

18.

b) Truong hop diém H nam gifta hai diém B va C (hinh 126b). Khi d6 tam
gidc ABC dugc chia thanh hai tam gidc vuong BHA va CHA, ma

1 1
Spita =, BH.AH. Scyj, = HC.AH
vay
I
SABC ZE(BHJrH(,).AH ZE BC.AH.
¢) Trudng hop diém H nim ngoai doan thang BC. Gia st diém C nam giita

hai diém B va H nhu hinh 126¢.
Hoc sinh tu chiing minh.

Hay cdt mot tam gidc thanh ba mdnh dé’ ghép lai thanhinoét-hinh chit nhdt.
Goiy. Xem hinh 127

A=

a
Hinh 127

BAI TAP

Giai thich vi sao dién tich clia tam-giac dugc to dam trong céc hinh 128, 129,
130 bang nira dién tich hinh chii-nhat twong dng :

i
“ To | |
N D
a a a
Hinh 128 Hinh 129 Hinh 130
Cho tam gidc AOB. vuong tai O vé6i duong A M
cao OM((h,"131)¢ Hay giai thich vi sao ta
c6 dang.thiic ¢
#AB . OM =OA . OB. 5
Hinh 131
Cho tam gidc ABC va dudng trung tuyén A
AM (h. 132). Ching minh : S\ =SAvc -
B M C
Hinh 132
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LUYEN TAP
19. a) Xem hinh 133. Hay chi ra cdc tam gidc c6 cung dién tich (1dy 0 vuong
lam don vi dién tich) :

1 I
P |+ \
1 2 3 4
\ -
7
5 6 T 8
Hinh 133 e
b) Hai tam gidc c¢6 dién tich bang nhay
thi ¢6 bang nhau hay khong ? 26m
20. V& hinh chit nhat c6 mot canh bang mot A 0 > D
canh cia mot tam gidc cho ttude’va_ ¢ H
dién tich bang dién tich cla tam gidc do. 5 «
Tur d6 suy ra mot cdch chiéng minh khic
vé cong thic tinh dién tich'tam ‘giac. b d
21. Tinh x sao cho dién tich _hinh chit nhat B 5cm c
ABCD gdp ba lan dignctich tam gidc Hinh 134

ADE (h. 134).
22. Tam gidc PAF duo¢ ve trén gidy ké 0 vuong (h. 135).

P F

Hinh 135
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23.

24.
25.

1.

Hay chira:

a) Mot diém I'sao cho  Spp =Spap
b) Mot di€m O sao cho Spyp =2.Sp,p
¢) Mot diém N sao cho Sp\p = %SPAF .

Cho tam gidc ABC. Hay chi ra mot s6 vi tri ctia diém M nidm trong tam gidc
do6 sao cho :

SamB *+ Spmc = Smac-
Tinh dién tich chia mot tam gidc can c6 canh ddy bang.a v canh bén bang b.

Tinh dién tich ctia mot tam giac déu c6 canh bang a.

§4. Dién tich hinh thang

Tu cong thic tinh dién tich.tam giac,
¢6 tinh dugc dién ticki hinh thang hay khoéng ?

Cong thirc tinh dién tich hinh-thang

m Hay chia hinh thang ABCD ‘thanh hai tam gidc roi tinh dién tich hinh thang

theo hai day va,dwong caox(h. 136). A B

Goiy. Spypes Feo

S =.. h
ABY D H (e}
SABCD = - Hinh 136
Dién tich hinh thang bdng nia tich ciia tong hai ddy b,
voi chiéu cao : h \
1 [ —— =
S=—(a+b).h. @
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Cong thirc tinh dién tich hinh binh hanh

Hay dua vao cong thitc tinh dién tich hinh thang dé tinh dién tich hinh

binh hanh.

Goi y. Hinh binh hanh 12 hinh thang c6 hai ddy bang nhau.

Dién tich hinh binh hanh bang tich ctia mot canh véi
chiéu cao itng voi canh do :

S =ah.

Vidu
Cho hinh chit nhat véi hai kich thudce a, b (h. 137).

a) Hay v& mot tam gidc ¢6 mot canh bang canh
ctia hinh chit nhat va c6 dién tich béing dien
tich cua hinh chit nhat dé.

b) Hay v€ mot hinh binh hanh cd mét canh
bing mot canh cta hinh chit nhatva ¢6 dién
tich bing ntta dién tich cua hinhieht nhat do.

a=3cm

Hinh 137

b =2cm

Gidi. a) Tam gidc c6 canh-bang & muon c6 dién tich bing a.b thi chiéu cao
ing v6i canh a phai bang-2b.~Mot trong nhiing tam gidc nhu th€ dugc vé &
hinh 138a. Tuong tu, mot trong nhiing tam gidc ¢6 canh bang b va chiéu cao

. ; s 1 b
tuong ung bang 22 (c6,dien tich bang Eb.Za = ab) dugc vé ¢ hinh 138b.

a)
Hinh 138

b)



26.

27.

. . . .1 s
b) Hinh binh hanh ¢6 canh bang a muon c¢6 di¢n tich bang Eab thi chiéu cao

. 1 .
ung v6i canh a phai bang Eb. Mot trong nhitng hinh binh hanh nhu thé
dugc vé & hinh 139a. Tuong tu, mot trong nhitng hinh binh hanh ¢6 canh

. . .1 . .1
bang b va c6 chiéu cao tuong Gng bang Ea (c6 dién tich bang E ab) dugc v&

¢ hinh 139b. \

bl ---— - b 0
a a
a) b)
Hinh 139
BAI TAP
23m
Tinh dién tich manh dit'hinh thang a B
ABED theo cic do dai-da cho trén
hinh 140 va biétdién tich-hinh chit
nhat ABCD 121848 m%
D C E
31m
Hinh 140

Vi sao hinh chit nhat ABCD va hinh binh hanh ABEF (h. 141) lai c6 cung
dién tich ? Suy ra cdch v& mot hinh chit nhat ¢6 cung dién tich v6i mot hinh
binh hanh cho truéc.
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A B
Hinh 141
28. Xem hinh 142 (IG // FU). Hay doc tén mot s6 hinh c6 cung dién tich véi

hinh binh hanh FIGE.
1 G

Hinh 142

29. Khi n6i trung diém cta hai ddy hinh thang, tai.sao ta duoc hai hinh thang c6
dién tich bang nhau ?

30. Trén hinh 143 ta c¢6 hinh thang; ABCD vé6i
duong trung binh EF va hinh-chtt nhatGHIK. E F
Hay so sénh dién tich hai hinh pay, 't d6 suy
ra mot cach ching minh) khagrvé cong thic
dién tich hinh thang, Hinh 143

31. Xem hinh 144y Hay chi~ra cdc hinh c6 cung dién tich (Iay 6 vuong lam
don vi dién tich):

Hinh 144
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