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LOINOI PAU

Trong nhitng nam qua, b6 sdch Bai tap Todn tir 16p 6 dé€n 16p 9 do
chinh céc tic gia sich gido khoa Todn THCS bién soan da duoc st dung
kém theo sidch gido khoa va da mang lai nhitng hiéu qua thi€t thuc. Bé
sdch di 12 mot ti liéu bé ich gitip cdc thiy, c6 gido cb thém tu liéu
trong viéc soan giang, giip cdc em hoc sinh tu hoc, tu rén luyén ki
nang, qua dé cing c¢6 duoc kién thic co ban, hinh thanh phuong phap
gidi todn, tang thém kha nang vin dung kién thic va gép phan rén luyén

tu duy toan hoc.

Dé dép ting t6t hon nhu cAu ngly cing cao clia c4c thdy, cé gido va
cdc em hoc sinh, chiing t6i ti€n hanh chinh 1i va bé sung b6 sich bai tap
hién c6 theo huéng tao nhiéu co hoi hon nita d€ cdc em hoc sinh duoc
cling c6 kién thiic todn hoc co ban, duoc rén luyén ki nang theo Chudn
kién thire, ki ndng trong Chuong trinh Gido duc phd thong duoc Bo
Gido duc va Dao tao ban hanh ngay 5 thing 5 nam 2006. Néi chung, &
mbi "xoan" (§), cudi mbi chuong s& c6 thém phin Bai tdp bé sung.
Trong phan ndy, cé thé cé cic cdu hdi trdac nghiém khdch quan dé céc
em hoc sinh tirr kiém tra, ddnh gid mic d6 nam vitng ki€n thifc clia minh.
Mot s6 dang bai tap chua cé trong sich gido khoa ciing duge bé sung
nham 1am phong phii thém céc thé loai bai tap, gitip cdc em hoc sinh tap
duot van dung kién thifc trong nhiéu tinh huéng khic nhau. Bé sich
ciing duge bé sung mét s bai tap danh cho cdc em hoc sinh kh4, giodi.
Nhitng bai tip nay dugc dianh didu "*". Bén canh d6, cdc tic gia
cling chi ¥ chinh stra c4ch dién dat & mot s6 ché cho thich hop va dé

hi€u hon.



Ching t6i hi vong rang véi viéc chinh 1i va bé sung nhu trén, b sich
Bai tap Todn tir 16p 6 dén 16p 9 s€ gbp phén tich cuc hon nita trong viéc
nang cao chit luong day va hoc mén Todn & cdc truong THCS trong ca
nudc, dép tng t6t hon ntta nhu cidu da dang ctia cdc d6i twong hoc sinh

khéc nhau.

Maic dii da cé nhiéu ¢6 gang song bé sich kho tranh khoi nhitng thi€u
s6t. Chiing t6i rdt mong nhan dugc nhing y kién déng gép clia cic thay,
c6 gido va ban doc gin xa dé trong cdc lan tdi ban sau bo sich duoge

hoan thién hon. Xin chan thanh cam on.

Ha Noi, thang 10 nam 2009
CAC TAC GIA



P HAN DAI SO

Chuong I
PHEP NHAN VA PHEP CHIA CAC DA THUC

DPE BAI

§1. Nhan don thirc véi da thirc

1. Lam tinh nhéan ;

a) 3x(5x° — 2x — 1) ; b) (x” + 2xy — 3)(=xy) ;

1 o 3 2 9
c) —x"y(2x  ——=xy~ —1).
)2 y( 5% )
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- - L4 g
Riit gon cac biéu thire sau :

) x(2x2 = 3) - x°5x + D+ x°; b) 3x(x — 2) = 5x(1 — x) - 8(x> = 3) ;
c) %x2(6x—3)—x[x2+%]+%(x+4).

3.  Tinh gi4 tri cha cdc biéu thifc sau :
a)P=5x(x>~3) + x(7T-5%) - TxX" taix =— 5 ;
b)Q=x(x—y)+y(x—y)taix=15vay=10.

4.  Chitng tb rang gid tri clia cdc bi€u thitc sau khéng phu thuée vao gid tri
cua bién :

a) x(5x - 3) = X’(x = 1) + x(x” = 6x) = 10 + 3x ;
b) x(x” +x + 1) = x’(x + 1) = x + 5.

5.  Tim x, biét:

2x(x — 5) — x(3 + 2x) = 26.



Bai tap bd sung

1.1.

10.

Lam tinh nhan :
2x°(5x° — 4x’y — Txy + 1).
Riit gon biéu thitc :

2x(3x> = x) = 4x2(x — x>+ 1) + (x = 3x))x.

Nhan da thic véi da thie
Thue hién phép tinh :
a)(Sx—2y)(x2—xy+1); b)(x—D(x+1(x+2);

1
©) Xy (2x+y)(2x-y).
Thue hién phép tinh :

a) [%x—l]@x—_’)) : b)(x—=T)(x-15);

1 1
c) [x - Ej[x + 5](4){—1).

Chitng minh :
)(x- DX +x+D=x—1;
b) (:Jc3 + xzy + xyz + y3)(x— y) = x4 - y4.

Cho a va b 1a hai s6 tuw nhién. Biét a chia cho 3 du 1 ; b chia cho 3 du 2.
Chitng minh rang ab chia cho 3 dur 2.

Chitng minh rang biéu thifc n(2n— 3)— 2n(n + 1) luén chia hét cho 5 véi
moi s6 nguyén n.

Bai tap bd sung

2.1.

&
2

K&t qua cua phép tinh (x — 5)(x + 3) la:

A) x> 15; (B)x*—8x—15;
©) xX*+2x-15; (D) x> - 2x - 15.
Hay chon két qua ding.

Chitng minh rang biéu thite (n — 1)(3 - 2n) — n(n + 5) chia hét cho 3 véi moi
gia tri cua n.



§3, 4, 5. Nhirng hiing ding thirc dang nhé

11.

13.

14.

15.
16.

17.

18.

19.

Tinh :
a) (x +2y); b) (x - 3y)(x + 3y) ; o) (5-x%
Tinh :

2
2 (x- 12 b) 3 y)’; c)[x—%] .
Viét cac biéu thite sau duéi dang binh phwrong clia mot téng :

a)x2+6x+9; b) x2+x+i; c) 2X}’2+X2}’4+1-

Riit gon biéu thitc :

) (x+y) +(x-y);

b) 2(x = Y)(x +y) + (x+ y)" + (x=y)';

c) (x—y+z)2+(z—y)z+2(x—y+ Z)(¥i=Z).

Biét s6 tr nhién a chia cho 5 du 4. Chitng minh rang a” chia cho 5 du 1.
Tinh gi4 tri ctia c4c biéu thifc sau :

a)xz—yztaix=87véy= 15;

b) x° — 3x° 4+ 3x — 1 tai x = 101 ;

¢) x>+ 9x” + 27x + 27 tai x = 97.

Chitng minh rang :

a) (a+b)(a” — ab+b”) +(a—b)a” +ab +b’) =2a";

b)a’ + b’ = (a+b)[(a—b)* +ab] ;

¢) (a% +b?)(c® +d?) = (ac + bd)” + (ad - be)”.

Chitng to rang :

a) x* - 6x + 10> 0 véi moi x ; b) 4x — x> - 5 < 0 véi moi x.
Tim gi4 tri nho nhat cta cic da thic :

a)P=x"-2x+5; b) Q = 2x” - 6x ;

c) M= X2 +y2—x+6y+10.

Tim gia tri 16n nhét cua céc da thirc :

2

a)A=4x—x°+3: b)B=x-x’; )N = 2x-2x2-5.



Bai tap bd sung
3.1. Cho x*+ y2 =26vaxy =25, gid tri cua (x — y)2 la:
(A) 4; (B) 16; (€21 (D) 36.
Hay chon két qua ding.
3.2. Kétquacunatich (a2 +2a+4)(a-2)1a:
A)@+2’; B®B@-2’; (©a +8; (D)a’ - 8.
Hay chon két qua ding.
3.3. Riit gon céc biéu thifc :
a)P=(5x— 1) +2(1 = 5%)(4 + 5%) + (5x + 4)°.
B Q=(x-y'+y+x’ + (-0 - 3xyx+y).
3.4. Riit gon biéu thifc :
P=125"+ 1)+ DS+ (5" + 1),
3.5. Chitng minh hang dang thitc

(a+b+c)y =a> +b°+c +3(a+b)b+c)c +a).

§6. Phan tich da thitc thanh nhan tuo
bing phuong phap dit nhan tir chung

21. Tinh nhanh

a) 85.12,7+53.12,7; b) 52.143 — 52.39 — 8.26.
22. Phan tich thanh nhan tr :
a) 5x — 20y ; b) Sx(x—-1)—-3x(x-1);

c) x(x +y) — 5x — Sy.
23. Tinh gid tri ctia c4c biéu thifc sau :
a)x2+xy+x taix="77Tvay=22;
b) x(x—y)+y(y—x) taix=53vay=3.
24. Tim x, biét:
a)x+5x"=0; b)x+1=(x+1)"; ¢) > +x=0.

25. Chifng minh rang : 112(11 + 1) + 2n(n + 1) luén chia hét cho 6 véi moi s6
nguyeén n.



Bai tap bd sung

6.1.

Phén tich da thire xz(x + 1) — x(x + 1) thanh nhan tir ta duoc két qua la :
(A) x; (B)yx(x+1); (O x(x+ Dx; (D) x(x— 1)(x+1).
Hay chon két qua ding.

Tinh nhanh gi4 tri c4c biéu thitc

a)97.13+130.0,3.

b) 86.153 — 530.8.,6.

Phan tich da thirc thanh nhan tfr,
bing phuong phap diing hing dang thirc

Phan tich thanh nhan tir :

a)x2—9; b)4x2—25; c)xﬁ—yﬁ.

Phéan tich thanh nhén tir :

a)9x2+6xy+y2; b)6x—9—x2; c)x2+4y2+4xy.
Phén tich thanh nhén tur :

2) (x+y)’ - (x=y)’; b) Bx + 1)° = (x + 1)

c) X y3 gD 3xyz.

Tinh nhanh :

a) 25— 157; b)87% + 73°- 277 - 13,
Tim x, biét :

a)x - 025x =0 b) x"— 10x = — 25.

Bai tap bd sung

7.1.

Phan tich da thite 4x° - 9),!"2 thanh nhan tir ta ¢6 két qua :

(A) 2x - 3y)%; (B) (2x — 4,5y)(2x + 4.,5y) ;
(C) (4x - 9y)(4x + 9y) ; (D) (2x = 3y)(2x + 3y).
Hay chon két qua ding.

Tim x, biét :

a) x> - 4x=-1.

b) 8x> + 12x> 4+ 6x + 1 = 0.



§8. Phan tich da thirc thanh nhan tor
bing phuong phap nhém hang tur
31. Phan tich thanh nhan tir :
a)xz—x—yz—y; b)x2—2xy+y2—z2.
32. Phan tich thanh nhéan tir :
a)5x — Sy +ax—ay ; b)a3—a2x—ay+xy;
c) xy(x +vy)+vz(y + z) + xz(x + z) + 2xyz.
33. Tinh nhanh gi4 tri cia méi da thifc :
a) x2—2xy—4z2+y2taix=6; y=—4vaz=45;
b) 3(x - 3)(x+T)+(x— 4)2 + 48 tai x = 0,5.

Bai tap bd sung
Phan tich thanh nhan tir
8.1. a)dx’—y +dx+1.
b) x3—x+y3—y.
§9. Phan tich da thirc thanh nhan tor
bang cach phoi hap nhieu phuong phap

34. Phan tich thanh nhan tir :

4 3 2
ax +2x +x;

b)x3—x+3x2y+3xy2+y3—y;
¢) 5x° — 10xy + 5y° — 202°.

35. Phan tich thinh nhan tir :

a)x2+5x—6; b)5x2+5xy—x—y; c)?x—6x2—2.
36. Phan tich thanh nhéan tir :

a) X" +4x+3; b) 2x” +3x - 5; ¢) 16x — 5x° = 3.
37. Tim x, biét:

a)dx(x—-1=x-1; b)2(x+5)—x2—5x=0.

38. Choa+b+c=0.Ching minh 2>+ b + ¢ = 3abe.



Bai tap bd sung

9.1.

9.3.

§10.

40.

41.

43.

Phan tich da thite x* + 8x thanh nhan tir ta duoc két qua 1a :

(A) x(x + (x> + 4x +4); (B) x(x + (x> +2x +4) ;
() x(x + (x> - dx +4) ; (D) x(x + 2)(x* - 2x +4).
Hay chon két qua ding.

Phan tich da thitc x” + x — 6 thanh nhan tir ta duoc két qua 1a :

(A) (x+2)(x-3); (B) (x +3)(x-2) ;
(O (x-2)(x-3); (D) (x + 2)(x + 3).
Hay chon két qua ding.

Tim x, biét :

a)x>—2x—3=0.
b) 2x% + 5x - 3= 0.

Chia don thire cho don thire

Lam tinh chia :
a) xzyz ' XYE b) x3y4 : x3y.
Lam tinh chia :

2 b 4
a) (x+y) 1 (x+y); b)(x-y)": (y—x);
c)(x—y+z)4: (x—y+z)3.

Lam tinh chia :

a) 18x2y22 : 6XYZ ; b) 5a°b (—2a2b) : c) 27}(4}!22 : 9x4y.
Tim s6 tr nhién n dé mbi phép chia sau 12 phép chia hét :

a)x4:xn; b)XnZXS;

c) 5xny3 : 4x2y2 g d) xnynﬂ ; xzys.

# =, . 3 -3 -
Tinh gia tri cua biéu thirc sau :

(_ x2y5)2 . (_ X2y5) tal X :% va y=-— 1.

11



Bai tap bd sung

10.1. Lam tinh chia:

) 3_ 1y 32 .4 2.8
a) ?xy : ?xy : b) (—x"y'z) : (—xyz).

10.2. Tinh gi4 trj bi€u thic —(x'y’2)* : (—xy’z)’ tai x=1;y=-10;z = 101.

§11. Chia da thirc cho don thirc

44. Thuc hién phép tinh :

a) (7.3 —3 3% 3% b) (16> — 64 : 8>,
45. Lam tinh chia:
a) (5x4 - 3x3 + xz) : 3x2 : b) (S)cy2 + Oxy - xzyz) D (—xy) ;

0 [Xsys _%xzys B x3y2] : %Xzyz_
46. Tim n dé moi phép chia sau 13 phép chia hét (n 14 s6 tir nhién) :
a) (5){3 - 7){2 +x): 3x";
b) (l3:n(4y3 2 5)(3),13 + 6x2y2) . 5% yn.
47. Lam tinh chia:
a)[5(a-b)’ +2a-b)’]:(b-2a);  b)5(x—-2y):(5x - 10y);
) (X" +8y7): (x +2y).
Bai tap bd sung
11.1. K&t qua ctia phép tinh (6x° — 2x° + 8x%) : 2x° 1a
(A) 3x° - x* +4x; (B)3x - x"+4;
©)3x° - x> +4; (D) 3x° - x* + 4x.
Hay chon két qua ding.

11.2. Tim n (n € N) dé méi phép chia sau day 1a phép chia hét
5 3 . n
a)(x" - 2x" —x):7x.

b) (ijyj _ 2)(3}’3 = K2y2 ): 2)(11}711.



§12. Chia da thirc mdt bién da sip xép
48. Lam tinh chia :
a) (6x” +13x = 5): (2x +5) ; b) (x° - 3" + x = 3) : (x = 3);
c) 2x*+x3-5x2-3x-3): (x2-3).
49. Sap xép cic da thifc sau theo luy thira giam cta bién réi thue hién phép chia :
a) (12x° - 14x+ 3 - 65> +x7): (1 - 4x +x7) ;
b) (- x 2= 3x* +3x +5x° — 5): (5 + x° = 3x);
8) (P22 —5x3 4 2x4.0x* 1) (2P - x-1),
50. Cho hai da thic
A=x'-2 +x"+13x— 11 vaB=x" - 2x + 3.
Tim thuwong Q va du R sao cho A = B.Q + R.
51. Timasao cho da thite x* — x° + 6x° — x + a chia hét cho da thitc x* — x + 5.

e * ~ i . . hd . ” 3 2 - A
52. Tim gi4 tri nguyén cta n dé gia tri cta biéu thife 3n° + 10n” — 5 chia hét cho
gi tri ctia biéu thite 3n + 1.

Bai tap bd sung

12.1. Két qua ctia phép tinh (8){3 -1D:(1-2x)1a:
(A)4x* - 2x - 1; (B) - 4x> - 2x - 1 ;
() 4x>+2x + 1 ; (D) 4x” = 2x + 1,
Hay chon két qua ding.

12.2. Két qua phép tinh (x3 +8):(x+2)la:
A) x> +4; B) (x +2)°;
© x> +2x+4; (D) x* - 2x +4.
Hay chon két qua ding.

12.3. Cho hai da thitc A = 2x* = 10x° + 3x% = 3x + 2 : B=2x*> + 1. Tim da thifc du
R trong phép chia A cho Bréiviet A =B.Q + R.

Bai tap on chuong |
53. Lam tinh nhan :

a) 3x(x* — Tx + 9) ; b) %xy(xzy—SerlOy).

13



54. Lam tinh nhén :
a) (x° = D)(x" +2x) ; b) (x +3y)(x” ~ 2xy + y) ;
) (2x - DB3x +2)(3 - x).
55. Tinh nhanh gi4 tri ctia méi biéu thife sau :
a)1,6°+4.08.34+34%; b)3*.5% - (155 + (U5 - 1);
o) xP 123 +12x% —12x+ 111 tai x = 11.
56. Riit gon biéu thic :
a) (6x + 1)” + (6x — 1)> = 2(1 + 6x)(6x — 1) ;
b) 3¢2% + DY+ DR+ DR+ 1),
57. Phan tich cic da thirc sau thanh nhan tir :
) x> — 3% —dx + 12 b) X' = 5x° +4;
c) (x+y+z)3— x> —y3— 2.
58. Lam tinh chia:
) (2% +5x° = 2x +3): X" —x + 1)
b) (2x° — 5x° + 6x— 15): 2x - 5) ;

o) (x = x-14):(x-2).
59. Tim gi4 tri 16n nhat (hoac nhd nhat) cha c4c biéu thitc sau :

a)A=x>—6x+11; b)B=2x>+10x— 1 ¢)C=5x - x°.

Bai tap bd sung

L1. K&t qua cua phép tinh (x +2)(x —1) la:
A)x*-2; (B)x*+2x—2; ©) x*+x-2; (D)X +2x.
Hay chon két qua ding.

L2. Riit gon biéu thife x(x — y) — y(y — x) ta dwrgc :
A +y s Bx -y (©)x"=xy; (D) (x- )"
Hay chon két qua ding.

L3. Phan tich cdc da thic sau thanh nhan tir :
a)45 + x> — 5x% - Ox.
b) x*—2x° — 2x*— 2x - 3.



L4. Lam tinh chia
) (2x° - 5>+ X2 +3x— 1) : (x> - 1).
b) (5x° — 2x* — 9x® + 7x2 - 18x - 3) : (x2- 3).
I.5. Tinh gi4 tri 16n nhat hodc nhé nhat ctia c4c biéu thife sau :
a) A =2x>— 8x — 10.
b) B=9x - 3x°.

LOI GIAI- CHI DAN - PAP SO

§1. Nhan don thirc véi da thirc

1. a) 15x° — 6x° — 3x : b) — x3y = 2x2y2 + 3xy ;
c) xjy— lx3y3 = lxzy.
5 2
2. a)-3x-3x; b)— 11x +24; c)2x3—%x2+2.

3. a)Riit gon biéu thifc, ta dirge P=—15x ; Tai x =— 5 thi P = 75.

b) Riit gon bidu thirc, ta dwge Q = x’ —y” ; Tai x = 1,5 va y = 10 thi
Q=225-100=-97,75.

4.  a) Biéu thifc rit gon bang —10. Vi vay gi4 tri clia bi€u thitc khéng phu thude
vao gid tri cia bién.
b) Twrong tir cAu a), biéu thife riit gon bang 5.

5. Rit gon vé trdi, ta duwgc — 13x = 26. Vay x =— 2.

Bai tap bd sung

1.1. 10X’ - 8x'y - 14x%y + 2x2.

1.2. 10x* - 7%’ - 5x%

§2. Nhan da thirc véi da thirc

6. a)5x3—7x2y+2xy2+5x—2y; b)x3+2x2—x—2;

1

c) 2x4y2 — 5x2y4.

15



10.

a) xz—%x+3; b) x> = 12x + 35 ;

c) 4x3 — x2 —x+l.
4

Bién déi vé& trai thanh vé phai.

Data=3q+1;b=3p+2(q;pe N). Tacbéab=9q+ 6q + 3p + 2. Vay
ab chia cho 3 du 2.

Bién déi biéu thifc, ta diwge — 5n. Hién nhién — 5n : 5 véi moi s6 nguyénn.

Bai tap bd sung

2.1.

2.2,

Chon (D).

Biéu thifc riit gon con — 3n’-3= —3(112 + 1) luén chia hét cho 3.

§3, 4, 5. Nhirng hiing ding thirc dang nhé

11.

12.

13.

14.

15.

16.
17.

18.

a) x2+4xy+ 4y2; b) x2—9y2; c) 25—10x+x2.
a)x2—2x+l; b)9—6y+y2; c) xz—x+%.

2 1 2
a) (x +3)7; b) [HE] ; c) (xy? +1)2.
2) 2 +y) b) 4x”;

¢) Vi (z—y)? =(y—2)?, do dé biéu thifc di cho 1 binh phuong ciia tng, ta duoc
[(x-y+2)+(y-2)]" =x".
Pata=5q+4 (qe N), taco
a’=25q" + 40q + 16 = (25¢° + 40q + 15) + 1 chia cho 5 du 1.

a) 7400 ; b) 100° = 1 000 000 ; ¢) 100° = 1 000 000.
HD. a) Bién d6i v€ trdi thinh vé& phai.

b) C6 thé bién déi v& nay thanh vé kia.

¢) Bién déi ca hai vé.
a) x> — 6x+ 10 = (x — 3)° + 1 > 0 v6i moi x.

b)— (x> —dx+4)— 1= (x—2)*— 1 <0 v6i moi x.



19.

a) (x — 1)2 +4 > 4 ; Vay gia tri nhé nhat (GTNN) a4 taix = 1.

A2
b)2(x2—3x)=2[x—2] —22—2;GTNN1£1—2t@ix:E-
%) 2 2 2 2

2
c) (x —l] +(y+3)2+223 ; GTNN la Etgli)(z l vay=-3.
2 4 4 4 2

a)— (- Ax + 4+ T=—(x—2)"+7 < 7; Vay gid tri 16n nhét (GTLN)
la7taix =2.

¥ 1.1 | |
b)—(xz—x)z—[x——] t—<— ;GTLN 1A — tai x=— ;
2) 474 4 2

12 9 9 9 |

0) —2[:&——] o B o pOETENE o i

%) 2 2 2 2

Bai tap bd sung

31

%2

33.

§6.

[ ]
o

3
3

(]
»

Chon (B).
Chon (D).
a) P = —25x? +15x + 23.
b)Q=x>+y".
L.,..50
P=—(5"-1).
3 ( )
C6 thé bi€n déi vé trai thanh vé& phai hoac ngwaoc lai.
Phan tich da thirc thanh nhan tir
bing phuong phap dit nhan tir chung
a) 1 270; b) 52 . (143 -39-4)=15200.
a) S(x — 4y) ; b)(x—1).2x; c) (x+y)x—35).
a) Bién déi thanh x(x +y + 1). Gid tri c4An tim 13 7700.

b) Bién déi thanh (x — y)z. Gid tri can tim 1a 2500.

s



a) Bién déi thanh x(1 +5x) =0. Vayx = 0; x:—%;
byx=-1;x=0; c) x=0.

Phén tich thanh nhan tir, ta thady n(n + 1)(n + 2) 14 tich ba s6 nguyén lién tiép
nén luén chia hét cho 6 véi moi s6 nguyén n.

Bai tap bd sung

6.1.

6.2.

§7.

18

Chon (D).

a) 1300.

b) 8600.

Phan tich da thire thanh nhan tir

bing phuong phap diing hing dang thirc
a)(x—3)(x+3); b)(2x - 5)(2x+5);

0) (x = )X +xy + Y)x+ YK = xy +y°).

a) 3x+y)’; b) - (x - 3)°; o) (x +2y)°.
a) 4xy ; b)4x(2x + 1) ;

c¢) Cé nhiéu cach gidi. C6 thé sir dung bai 31 (SGK). Ta c6
4y’ = (x+y)’ - 3xy(x+y),

do dé

X y3 g Do 3xyz = [(x+ y)3 + z3]+[—3xy(x +y)-3xyz] =

=(x+ y+z)[(x+y)2—z(x+y)+ zz]—3xy(x+y+ z)

2

= (x+ y+z)(x2+y2+z — Xy — XZ — yz).

a) 400 ; b) (87% = 13%) + (73% = 27%) = 7400 + 4600 = 12 000.

X =

a) x[xz—%jzo, tim duwoc ba gia trilax =0 ; x:—%,

1
2
b) x = 3.



Bai tap bd sung

7.1.

7.2.

33

Chon (D).

- 1
a 2x—1)2=0;x=—.
) ( 5

b)(2x+l)3=0;x=—%.

Phan tich da thirc thanh nhan tir bing phuong phap nhém hang tur

a)(x+y)x-y-1) ; b) (x-—y-z)(x-y+2).

a) (x—y)(5+a); b) (a” - y)(a - x) ;

c) C6 nhiéu cach gidi, c6 thé thuc hién phép tinh réi nhém lai thich hop.
Chang han, biéu thitc drroc bién d6i thanh :

[xy(x +y) + xyz] + [yz(y + z) + xyz] + xz(x + z) =
=xy(x+v+z)+yz( x+y+2z)+xz(x+z)
=y(x+y+z)(x+2z)+xz(x +z)
=(x+z)(xy + y2 + yz + Xxz)
=(x+z)(x+ y)y+z).

a) Bi€n déi thanh (x — y — 22)(x — y + 2z). Gi4 tri cAn fim 1a — 8 000.

b) (2x+1)2. Gid tri cAn tim 12 4.

Bai tap bd sung

8.1.

§9.

Phan tich thanh nhan tir

a)(2x+1-y)2x+1+y).
b) (x + y)(xX> = xy +y° - 1),

Phan tich da thirc thanh nhan tir
bing cach phdi hgp nhiéu phuong phap
a) x2(x + 1)%; D) (x+y)(x+y- Dx+y+1);
¢) 5(x — y)> = 202° =5(x — y - 22)(x — y + 22).
19



35,

36.

7.

38.

a) (x—1)(x+6); b) (5x - )(x+y);

¢) 4x—6x%—2+3x = (2x - 1)(2—3x).

a)(x+3)(x+1);  b)Bién déi thanh 2x° — 2x + 5x - 5= (x - 1)2x + 5) ;
¢) 15x—5x> =3+x=(5x-)(3-x).

a)x=1;x:%; byx=-5;x=2.

C6 nhiéu cich dé chimg minh. Chang han, thay a4 b = (a+ b)3 — 3ab(a + b)
vaa+b=-c,taduoc

Lo = B =t B e = o= bl d) i —Bdbe:

Bai tap bd sung

9.1.
9.2

9.3.

§10.

39.
40.

41.

43.

Chon (D).
Chon (B).
ayx=3;x=-1.
b)x=-3;x= l
2
Chia don thirc cho don thirc
a)x; b) y3.
a)xX+vy; b)x—y; c)X—y+z.
a) 3xy ; b) —%a; c) 3yz.
ayne N;n<4; bbne N;n > 3;
c)ne N;n2>2; dne N;n > 4.
Thuc hién phép chia, ta dwoc — xzyj. Gid tri cAn tim 1a %

Bai tap bd sung

10.1.

a) 125x°.
b) — xgyzz.

10.2. Riit gon duge —x"%y” thay gid tri x = 1 ; y = — 10, tinh dwoc — 10000,

20



§11.

45.

46.

47.

Chia da thire cho don thuae

a) 29 ; b2 .8 -8%:8° =0

5 5 1 3

— X" —-Xx+— b)— S5y— 9+ xy; 3xy— —y—3x.
a)3x X 3 ) y Xy c) 3xy 2y X

Nhdn xét. Da thitc A chia hét cho don thitc B néu bac ctia méi bién trong B
khoéng 16n hon bac thip nhét cta bién d6 trong A. Do dé ta c6 :

ayn=1;n=0; b)n=0; n=1;n=2.
a)5(a—b)+2; b) (x - 2y)°:

¢) C6 thé ding hang dang thite. Ta tinh duoc thuong 13 - 2xy + 4y2.

Bai tap bd sung

11.1.
11.2

§12.

48.

49.

50.
S1.

Chon (C).
ayn=0;1.
byn=0;1;2.

Chia da thirc mét bién da sip xép

a)3x-1;

b) C6 thé phan tich da thitc x° — 3x> + x— 3 = (x — 3)(x’ + 1), tir d6 tinh
N2

ngay duoc thuong la x™ + 1 ;

c) 2x2 4 x+1.

a)x"—2x+3; by x> = 1; ¢) 2x2 =3x+1.

Q=x"-2;R=9%-5.

a=>3.

Thue hién phép chia, ta c6 3n® +10n? - 5= (3n+ 1)(112 +3n-1)-4. D& ¢6

phép chia hét thi 4 : 3n+1.

Vay, ta tim s6 nguyén n sao cho 3n + 1 14 uwéc ctia 4. Khi d6, tacén =0 ;
n=-1;n=1.

21



Bai tap bd sung

12.1. Chon (B).

12.2. Chon (D).

12.3. A = (2x° +1)(x* = 5x +1) + 2x + 1.

Bai tap on chuong |

a3

54.

S5,

56.

a1

58.

22

a) 3x> - 21x° + 27x ) b) %KSyz = 2x2y+ 4xy2.

a)x4+2x3—x2—2x; b)x3+x2y+xy—6xy2+3y2;
) —6x° +17x% +5x—6.
a) (1,6+34)2=25; b)1:

c) Thay 12 = x + 1 hoac phén tich da thitc thanh nhén tir chita cdc nhan tir
x — 11, ta duoc 100.

a)4;
b) HD. Thay 3 = 2% 1 16i 4p dung lién ti€p hing dang thirc
(a-b)a+b)=a"— b,

ta duge két qua 12 2°% - 1.

a)(x—2)(x+2)(x-3); b) (x = )(x+ 1)(x—=2)(x+2);

¢) Strdung (x+ y)3 = x>+ y3 +3xy(x+y) thay

(x+y+z)3 =(x+ ),f)3 +z° +3(x+y+z)(x+y)z,
ta dugc
(x+ y+z)3 - y3 —= (x4 y)3 s y3 +3(x+y+z)(x+y)z

=3xy(x+y)+3(x+y+z)(x+y)z
=3(x+y)xy+xz+yz+ 22)
=3(x+y)x + z)(y + z).

a)x+3; b)x2+3; c) x>+ 2x2 +4x+7.



59.

A)A=(x-3)7+2>2 VayGINNIa2taix =3 ;

2
b) B = 2[x+§] —22—2- Vay GTNN la —2 tai x:—é;
2 2 2 2 2

2
c)C= —[x—ij +£££- Vay GTLN la étai xzz-
2 4 4 4 2

Bai tap bd sung

L1.
L2,
L3

L4.

L3.

§1.

Chon (C).
Chon (B).
a)(x—=3)x+3)x-25).
b) (x + 1)(x = 3)(x* +1).
a) 2x° = 3x + 1.
b) 5% — 2x% + 6x + 1.
Viét duge A = 2(x — 2)2 — 18 = -18, do d6 gid tri nho nhat cua A 1a —18 tai
X =2,
2
Viét duoc B = —3[){ - %] + 24—7 < %, do d6 gia tri 16n nhat ctia B 1a 27?

tai x = —.

Chuong I1
PHAN THUC DAI SO
PE BAI

Phan thac dai sé

Diing dinh nghia hai phén thitc bang nhau chitng minh céc dang thitc sau :

2) x2y3 B 7x3y4 . b) xz(x+2)_ X
5 35xy x(x+2)2 x+2°
_ 2 3 .

0)3 X X 6x+9; d)x 4x  —-x 2x_

34X g_x2 10-5x 5

23



12

Dung dinh nghia hai phan thifc bang nhau, hdy tim da thic A trong mobi
dang thitc sau :

g B _6x%+3x - 4x2-3x-7 4x-1

2x—1  4x2_1 A 2x+3

&) 4x2—7x+3_ A . d) x2—2x _x2+2x
x2 -1 X2 4+2x+1 2x2 - 3x -2 A

Ban Lan viét cdc dang thitc sau va d6 cédc ban trong nhém hoc tap tim ra chd
sai . Em hiy stra ché sai cho ding.

1)5x+3_5x2+13x+6_ by XL el
x=2 x2 -4 1 x+3  x24+6x+9
x2-2 x+2 IxZ=Bxi8 Ixdx=3
c) ——= : d) = == :
P X“+3x—-4 x“+5x+4
Béitépb(;sung
- A X-_3 P - “ " s -
1.1. Tim da thirc P dé 7 = g . Phrrong an nao sau day la ding ?
x“+x+1 x7 -1
(A)P=x>+3; (B)P=x>—4x+3;
(C)P=x+3; (D)P=x>—x- 3.
1.2.

24

Trong mdi trudng hop sau hiy tim hai da thitc P va Q thoa méin dang thic :

(x+2)P  (x-1Q x+2)P (x-2)Q
a) = — : b) = — ;
x—2 | x2 -1 x2 - 2x +1

. Cho hai phan thirc i va E Chitng to rang :

Rt S s g a R RES
Q S Q S

byNew ~ =R vapzQiR#Sv— =R
Q S Q-P S-R



§2.

Tinh chat cd ban cla phan thirc

Dung tinh chit co ban clia phéan thitc, hiy dién mot da thic thich hop vio
c4c chd tréng trong moéi dang thirc sau :

) x—2x2 :i; b) x2+8:3x3+24x ;
N el s 2x -1

0 _ 3x2—3xy : d) —x2+2xy—y2 _ _
X—-y 'S(y—x)2 X+y yz—xz

Bién déi mébi phan thitc sau thanh mét phan thitc bang né va cé tir thirc 1a
da thic A cho trude :
2
4x +3 8x”—8x+2
Q) == A=12x"+09x; b) — 2 A=1-2x
x2 =5 (4x-2)(15-x)
Diing tinh chat co ban ctia phin thitc d€ bi€n déi médi cap phan thifc sau
thinh mot cdp phan thitc bang né va c¢é cung tir thife :
3 x-1 x+5 . x2-25
va : b) va .
x+2 5x 4x 2x+3
Diing tinh chét co ban ctia phan thitc hodc quy tac déi ddu dé bi€n mdi cap
phan thitc sau thanh moét cip phan thitc bang né va cé ciing mau thic :

a)

3x . Tx+2 4x . 3x
a) va : b) va ;
x—5 5-x x+1 x—1
2 . x—4 2x . X+3
) — va ; d) va :
x“+8x+16  2x+8 (x+D(x-3)  (x+1)(x-2)

Cho hai phéan thirc % va E.Chfrng minh rang c6 v6 s6 cap phén thifc cling

< A e e A 2 C
mau, c6 dang — va — thoa man diéu kién —=— v =
E E E B

a_
E D

Bai tap bd sung

2.1.

a)

c)

Hiy dién vao chd tréng mot da thite thich hop dé dwoc dang thie :

X+5 . b) 2x-1 _(2x- 1.
3x—2 =x(Bx=2) 4 8x+4
20D _ & g 5 +10x _ 5x
x2—4x+4 x-2° (x=2)... =x=2

25



12
2

(]
0

§3.

10.

11.

26

Bién déi méi phan thite sau thanh phan thite ¢6 miu thite 1a -9

3x ;x—l ;x2+9.
x+3 x-3

Dung tinh chat co ban cta phan thitc chitng to rang cdc cap phan thifc sau
bang nhau :

X2 +3x +2 . 2x%2 +x -1

3x +6 6x -3
15x — 10 o Bx? =iGxepl
b) 5 va 3 .
3x“+3x—-(2x+ 2) x> +1
Rut gon phan thire
Riit gon cac phan thic :
14xy5(2x—3y) b) 8xy(3x—1)° .
21x2y(2x-3y)2 12x3(1-3x)
L 20x°-45 5 5x2 - 10xy
(2x+3)? 202y-x)°
J 80x>-125x . 9- (x+5)*
3(x-3) - (x-3)(8-4x)’ g2 sl
x—Bx 4 0x 5% +5x
g) 3 ; h) — .
X~ +64 |
X2 +5x+6
i) 5
X“ +4x+4
Chitng minh cdc dang thifc sau :
2) x2y+2xy2+y3 Yk y2 ) b) x2+3xy+2y2 1
2x2+xy—y2 2x-y x3+2x2y—xy2—2y3 X-y
3.2 3 2
Cho hai phan thitc ~—— 2”1 , 5; il lg" X Theo bdi tap 8, cb vo
s QUS> i = (S G ol 55 & K|

s6 cap phan thitc ¢6 cing miu thitc vA bang cap phan thifc di cho. Hiy tim
cap phén thirc nhu th€ v6i mau thire 1a da thite ¢6 bac thap nhét.



12.

Tim x, biét :
2 4 sr 1 L ;
a)a x+x=2a —2vdia lahang s6;

2 2 .. . ops - N
b)a x +3ax+ 9 =a" vdi alahang s6,a# 0 vaa#-3.

Bai tap bd sung

¥l

3.2

§4.
13.

14.

Riit gon phan thirc :
4 4 _ _ 3 2 A,
r X' -y b) (2x —4)(x-3) g 2x7 4+ x 2x — 1

. Riit gon phan thirc

0 _ 8 x4+ xb e+ x*—x®—x%+1
10w 12 egliuuglPungll w |

Q:X

Quy déng mau thirc nhiéu phan thirc

Quy déng mau thitc cdc phén thifc sau :

25 14 11 3

SR 5 b) . 3
14x"y 2lxy 102x7y 34xy

©) 3X+z11’ y;23 ; d) ; 2’ X;14’ X_ls ;
12xy™ 9x%y 6x’y" 9x“y  4dxy
3+2x 5 2 4x-4 X=3

s e v W ’ ;
10x"y 8x“y~ 3xy 2x(x+3) 3x(x+1)

ax X2 5 3
(x+2)7 2x(x+2) 3x? - 12x  (2x+4)(x+3)

Quy déng mau thifc cdc phén thifc :

e 7;—1 ’52—3)( : b) x+12, X+2 .
2x“+6x x“-9 X—X" 2—4Ax+2x
4x%-3x+5  2x 6 7 4 X—y

) — ) ’ ; 4 2 el

x” -1 x“+x+1 x-1 5x x—2y 8y”-2x
5x% 4x 3
e)

O+ 6x2+12x+8 xZ+4x+4 2x+4

v ox (x - 2)(3x2 - 27) ML

2



15. Cho da thitc B = 2x” + 3x”— 29 + 30 vA hai phan thic
X X+2
2x2+7x-15  x2+3x-10

a) Chia da thitc B 1an lwot cho cdc méu thire ctia hai phan thie da cho.

b) Quy déng mAu thifc ctia hai phén thifc di cho.

16. Cho hai phan thite 1 va 2

x2—4x—5 x2—2x—3.

Chitng t4 rang c6 thé chon da thite x> — 7x” + 7x + 15 1am mau thitc chung
dé quy déng mau thitc hai phan thitc da cho. Hiy quy déng mau thifc.

Bai tap bd sung
4.1. Quy déng mau thifc ba phan thic

X y z
x2—2xy+y2—z2, y2—2yz+z2—x2 1 z2—2zx+x2—y2 .
: o ; 1 2 2 o m g
4.2%, Cho hai phan thitc — va . Hay xac dinh a va b biét

X e g x> Sx+
rang khi quy déng mau thitc chiing tré thinh nhitng phan thifc ¢6 mau thifc
chung la X+ 4% + x - 6. Viet twong minh hai phén thicc da cho va hai phian

thitc thu duoc sau khi quy déng véi mau thitc chung 1a X +4x2 +x - 6.

§5. Phép cdng cac phan thirc dai sé
17. Céng cic phén thitc cing mau thic :

. — 2_ p—
a)l 32x+3+32y+2x34 : b) X 22Jr 2 x2 :
6x"y 6xy 6X°y x(x—1) x(x—1)
3x+1 x2 - 6x x2 +38x+4 3x2-4x-2
)= 2 ; ) — to3 '
x“-3x+1 x“-3x+1 2x“+17x+1 2x°+17x+1

18. Coéng cac phén thic khdc mau thirc :

5 7 11 4x+2 Sy-3 x+l1
8} —— ek ; b) ———+=———;
6x°y 12xy” 18xy 15x"y  9x%y Sxy
3 3x-3 2x%+1 X>+2x  2x 1
g} =—+ : d) T i .
2x  2x-1 4x%-2x >+l x2-x+1 x+1

28
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Diing quy tac déi ddu dé tim mAu thitc chung réi thure hién phép cong :
4 2 5% —6
+ + ;

H

a
X+2 x-2 4-x2
1-3x 3x-2 3x-2
o5 &= :
2x 2x -1 2x—4x2
1 1 X

c) + + :
x2+6x+9 6x—x2—9 x2—9

b)

x2 42 ) I
+ +

B 4 2

d) ;
x“+x+1 1-x

X

5 4 4 4xy

x—2y+x+2y+4y2_x2 .
Coéng cac phan thirc :
1 1 1
a) + + :
(x=y)y-2z) (y-z)(z-x) (z-x)(x-Y)
4 3 3
5 o -
(y=x)Nz-x) (y-x)y-z) (y-2z)(x-2)
1 1 1
c) + % :
X(x-y)(x=2z) y(y-z)y-x) z(z-x)(z-y)

Lam tinh céng cac phan thic :

11x+13 15x+17 2x+1 32)(2 1-2x
a) + : b) 5 + 2+ 5 :
3x-3 4-4x x4k l-dx® 2X°4%
4
c) 5 1 + 21 + 2x3; d) X g gt
xX“+x+1 x“-x 1-x I =%

Cho hai biéu thie :

TEETHE B B=
X x+5 x(x+95)

X+5
Chitng to rang A = B.

Con tau du lich "Séng Héng" dua khach tir Ha No6i dén Viét Tri. Sau dé, né
nghi lai tai Viét Tri 2 gid r6i quay vé Ha Noi. Do dai khic séng tir Ha Noi

29



dén Viét Tri 1a 70km. Van téc cta dong nude 1a 5 km/h. Van téc thue cua
con tau (tdc 12 van t6c trong nude yén lang) 1a x km/h.

a) Hay biéu dién qua x :
— Thoi gian nguge tir Ha Noi dén Viét Tri ;
— Thoi gian xu6i tir Viét Tri vé Ha Noi ;
— Thoi gian k€ tir lic xuat phat dén khi vé t&i Ha Noi.
b) Tinh thdi gian k€ tir lic xuat phat dén khi con thu vé t&i HA Noi, biét rang
van téc lic nguwoe dong cua con tau 1a 20km/h.
Bai tap bd sung
x+3 4-x

5.1. Cong hai phan thirc + . Phrrong 4n nao sau day la ding ?
2xe=1" 1-=2x%
1 7
A — B : O1; D) -1.
(&) 5—— (B) ——- (©) (D)
5.2%, Thuc hién phép cong :
1 M 1 o 2 . 4 M 8 - 16
l=x 14x 1wx® 1+x? 148 1+xf
§6. Phép trir cac phan thirc dai s6
24. Lam tinh trir phan thiec :
3x-2 Ix-4 3x+5 5- 15
a) = ; b) —5—- T
2xy 2xy 4x7y 4x7y
C4x+7 3x+6 d) Ox +5 5x - 17 )
2x+2 2x+2 2x - Dix+32  2Ax- DHx+3)?%
Xy x? 5x + y2 Sy - x?
R T D ——- g
X~ -y yo - x Xy Xy
X X X+ 9 3
g . ; h) ——- = :
5)( + 5 IOX = 10 X< - 9 Xx° + 3)(
25. Theo dinh nghia cta phép trir, khi viét
A € E . 5 o N =0 R
————— c6 nghia la —+—+—.
B D F B D F

30



Ap dung diéu nay dé 1am cdc phép tinh sau :
[ 1 3x-6
3x-2 3x+2 4.09x2°
18 3 X
(x- 3)(x2-9) x2-6x+9 x2-9

26. Riit gon biéu thic :

a)

b)

3x2 + + 2 ' 2 4
a)Sx 35){ l_ 2l X ) 3 : b) : | +l_x3 2;
x” -1 x“+x+1 x-1 X“ - x +1 x” +1
7 X 36

c)—- + ;
X X+6 x2+6x

27. Neé€u mua 1€ thi gid mot biit bi 13 x déng. Nhung n€u mua tir 10 bit trd 1én thi
gid méi biit ré hon 100 déng. Cé6 Dung diing 180 000 déng dé mua biit cho
van phong. Hay biéu dién qua x :

— Téng s6 biit mua duroc khi mua 18 ;

— S6 biit mua dwge néu mua cung moét lic, biét rang gid tién mot biit khong
qué 1 200 déng ;

— S6 but dugc 1oi khi mua cung mét lic so véi khi mua 1€.
I . 1
x +1 x(x +1)

1
28. a)Ching minh: — -
X

b) P6. D6 em tinh nham duroe téng sau :

L 1 N I N 1 N I L
X411 xED(x+2)  (x+2)(x+3)  (x+3)(x+4)  (x+4)(x+5) x+5

Bai tap bd sung

. 2 . .
6.1. Thuc hién phép trir xl 5 — 7 Cach thue hién nao sau day la sai ?
X
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(C)2x_x_l:2x[x+l]:m;
X

x—1 x-1 x-1 x-1 {x-1 x-1

2x X 1 2x —-X -1
(D) = =

= + + = pune s
x-1 x-1 x-1 x-1 x-1 x-1

Trong méi trudng hop sau hiy tim phén thifc Q thoa man diéu kién :
2

1 1 X7+ 2x
a) —— - Q= + — :
X2 +x+1 X — x2 x> -1
_ 2
b) : 2)(2 6 1 Q= 6 B 2)(2.
x> —-3x“-x+3 %3 1%

Phép nhan cac phan thirc dai s6

Lam tinh nhan phan thitc :

30x° 121y° by 247 [ 21x )
D ey e e
Ily X Tx 12y
|- 18y> | [ 15x% | g _Ax+8 2x-20
5t ) oy? ) (x-100° (x+2)>

2x2 —20x+50 xZ-1
3x+3 Ax-5)

e)

Riit gon biéu thitc (chi y ding quy tac déi ddu dé thdy nhan tir chung) :

2 253 8-12x+6x" - x° ; by X3 25x” +10x +1 ;
X% Ox+27 5x2 4+ x - 8x>

y 3x2-x  1-x* _
x2-1 (1-3x)°

Phén tich cdc tr thitc va cdc mau thitc (néu can thi dung phuong phap thém
va bét cing moét s6 hang hodc tdich moét s& hang thanh hai sé hang) réi nit

gon biéu thife :
X—2 x2—2x—3 _ b) x+1 4—-x
x+1 x2_5x46 1
o _X+2 x2-36
4X+24 X2+X_2

a) % [l
x2—2x—8 x2+x




32. Ap dung tinh chit phan phéi ctia phép nhan d6i véi phép cong dé rit gon
biéu thifc :
x> 2x+1954 x> 2-x
11975 xtl  x+1975 xi1
19x+8 5x-9 19x+8 4x-2
x—1 x+1945 x-7 x+1945

33. Tinh tich x.y, biét ring x va y thod man cdc dang thitc sau (a, b 1a cdc
hang s6) :

b)

a) (4a° — 9)x =4a+ 4véia= i% va (3a>+3)y = 6a’ + 9avéia -1 ;
b) (22> — 2b°)x — 3b=3a véia# b va (6a + 6b)y = (a— b)* véia=—b.

2 2 2 2
(Chi y rang a2+ab+b2:a2+2a-2+b—+&: a+E +£20.
2 4 4 2 4

Do d6 néu a# 0 hodc b# 0thia” +ab + b>> 0).
34. Riit gon biéu thifc :
x*+15x+7 x40 +4
2342 14x2+1 x*+15x+7
x +3x2+2 3x  x2+x+1
x| .X+1.x?+3x2+2.
35. Dé. b6 em dién dwge moét phan thite vao ché tréng trong dang thitc sau :
1 x x+1 x+2 x+3 x+4 x+5 x+6 x+7 x+8 x+9
X x+1 x+2 x+3 x+4 x+5 x+6 x+7 x+8 x+9 x+10

a)

b)

sz,

Bai tap bd sung
7.1. Thuc hién cdc phép tinh sau bang hai cich : ding tinh chit phan phéi clia
phép nhan déi véi phép céng va khong dung tinh chat nay :

x-1( 1 X+ 1
a) . - — .
x+2 \x-1 xZix+1
x3+2x2—x—2[ 1 ) 1 ]
b + )
X

2% + 10 1 x+1 x+2

1 1 1 1 1

7.2. 'Thuc hién phép nhan : ; : 5 7 - |
l-x T4+x 14+x" 1+x" 1+x° 1+x

i
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37.

38.

39.

40.

41.

34

Phép chia cac phan thirc dai s6

Hay lam cac phép chia sau :

Tx+2 ldx+4 8xy 12xy°
a ; : b) ; 3
3xy>  x%y B8%~1 F=15%
—_— 3 o
27-x :2){ 6; d)(4x2—l6):3x+6;
5x+5 3x+3 Tx-2
3
e) =L +3Z(X2—K+1).

X- e
Thure hién phép tinh (chii ¥ dén quy tac déi dau) :

2 2t3), x2+3x 5 Ax+6y 4x2+12xy+9y?

3x2-x 1-3x A=l {=y3
Riit gon biéu thic :

4 3 .3

X' =Xy~ X +x2y+xy2 ) 5x2—10xy+5y2_ 8x—8y

a) : : b) ! — :
2xy+y2 2x+y 2x2—2xy+2y2 lO:n(‘Q’JrIOy3
Thue hién phép chia phan thiec :
) x2-5x+6 x?-4x+4 4 x> +2x-3 x2+7x+12
xX2+7x+12  x243x x2+3x-10 x*-9x+14
Tim Q, biét :
X=¥ x2—2xy+y2 XLy 3x2+3xy
1) =530 75 D3 3.Q55 %
X" +y X" —Xy+y X" -y X“+xy+y

Riit gon c4c biéu thite (chi ¥ dén thit tr thure hién cdc phép tinh) :

2) x+l x+2 %43 . b) x4+l fx+d xk3 .
242" 23wyl x42 Lxw3 xel )’

& x+1 x+2 x+3 ) d) x+1 (x+2 x+3 )
%10 w3 w4l x+2 \x+3 x+1)°

) x+1 x+2 x4+3 f) x+l (k42 xF3
x+2 x+3 x+1 x+2 Ux+3 x+1



43.

Ha No6i cdch TP. H6 Chi Minh x km. Quing dudng tir Hi N6i dén Hu€ ngan
hon quing dudng tir Hué dén TP. H6 Chi Minh 13 41 1km. Mot con thu xuAt
phat tir TP. H6 Chi Minh di Ha N6i. Sau d6 8 gid con tu thit hai xuAt phat tir
Ha Noi di TP. H6 Chi Minh, chiing gap nhau tai Hué réi ti€p tuc di. Con thu
thit hai phai di 20 gid nita thi t6i TP. H6 Chi Minh.

Hiy biéu dién qua x :

a) Chiéu dai c4c quing duong Ha Noi — Hué, Hu€ — TP. H6 Chi Minh ;
b) Van t6c cta con tau thit hai ;

c¢) Thoi gian di ctia con tau thir hai tir Ha Néi vao Hué ;

d) Thoi gian di clia con tau thit nhat tir TP. H6 Chi Minh ra Hué ;

e) Van t6¢ cua con tau thir nhat ;

f) Thai gian di clia con tau thi nhat tir Hu€ ra Ha N6i.

P6. D6 em dién diroc mét phén thiie vio chd tréng clia dang thire sau :

X x42 x+3 X+4 X+5
x+1 x+1 x+2 x+3 x+4

Bai tap bd sung

8.1.

Hay thuce hién cac phép tinh sau :

:l; b)l:i; c)[i:ll:
z Zy

a)

z, d)i;[l;ij_
X y \z X

So sanh két qua cua a) véi két qua cua b) ; két qua caa c) véi két qua

cua d).

X
¥

Phép chia cé tinh chat giao hoén va tinh chét két hop hay khong ?

Tim phan thitc P biét :

42 16 Ax® +4x+ 1

a)P: ;
2x + 1 Xx—2
by x> +4x+8 _ x’-8
x> -3x2 —x+3 (x+D(x-3)
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45.

46.

47.

36

Bién ddi cac biéu thirc hiru ti. Gia tri cla phan thirc

Bién déi c4c biéu thite sau thinh phan thifc :

X_L
2
2) —+— b) -
2 X 1 1
1- | +—t —
X+l T
2
l—ﬁer—2 i—1+i
X x 4 4x
=g 5 ! D6
X 'y 2 x 2
Thue hién cac phép tinh sau :
Sx+vy Sx—-y x> — 25y2
)| = L) ~ 2.2 '
x“—5xy x“+5xy) x“+y
k) ;xyz: 2 1 5 21 3 |
yienx X“H2xy+y" X -y
é u 2 2
O et T —— g T
B2x- y)” 4x"-y" (2x+y)g 16%
& 2 4 6 & 2 1 6
: +

d . 2, 4
)8X+2 X2+4x+4g 8)(2_4 2'}(@

. 50 2 . 2 e . 2 e - - -
Tim diéu kién cua bién dé gia tri cua phéan thirc xac dinh :

2 | +
r 5x 4x 2; b) 8 :
20 x + 2004
4 )
c) = d) .,
3x -7 x+z

Phan tich mAu thitc ctia cdc phan thifc sau thinh nhan tir réi tim diéu kién
chia x dé€ gid tri ctia phan thite x4c dinh :

a);z; b) 3 2; :
2x - 3x 8x” +12x” +6x +1
2
& 5x . d) _ 3 -
16 - 24x + 9x X“ - 4y



48.

49.

50.

S1.
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54.

e 3
Cé ban néi rang cic phan thifc 2% ) : , % 5 co
2x- 2 x%-2x+1 (x- D)(x*+1)

cung diéu kién ctia bién x. Diéu dé diing hay sai ? Vi sao ?

a) Tim mo6t phan thite (mét bi€n) ma gia tri cua né duoc xac dinh véi moi
gid tri cua bi€n khic cdc s6 nguyén 1é 16n hon 5 va nhé hon 10.

b) Tim mét phan thirc (mét bi€n) ma gia tri cia né duoc xic dinh véi moi
gi4 tri ctia bién khic +4/2 .

P6. D6 em tim duge moét cip phén thife cia bi€n x ma khi gi4 tri ctia phéan thic
nay bang 0 thi gi4 tri clia phan thitc kia khéng x4c dinh va nguoc lai khi gid
tri cia phan thifc kia bang O thi gi4 tri cta phan thitc nay khong xic dinh.
Em c6 thé tim duwroc bao nhiéu cap phan thitc nhur the ?

Tinh gid tri ctia c4c biéu thifc :

2 2
ff e B by 2 tOREE s 1 poOiO0,
ox% —6x+1 x> +2x2—x-2
Tim diéu kién cua c4c bién trong moi phan thic sau day. Chitng minh rang
khi gid tri cua phan thitc xac dinh thi gid tri d6 khéng phu thuéc vio céc
bi€n x va y (nghia 14 chifng to rang c6 thé bién déi phan thitc di cho thinh
mot biéu thifc khéng chita x va y) :

2

(x+y)(6x~6y)
2ax—2x—-3y+3ay
4ax +6x + 9y + bay

, (ala hang s6 khic — %).

4x% - 4x3 + x4

bang :
x> —2x2

P6. D6 em tim diroe gid tri ctia x dé gid tri clia phén thite

a)—2; b) 2; c) 0.

x2+2x x-5 50- 5x
+ + .
2x +10 X 2x(x +5)

Cho biéu thitc

a) Tim diéu kién clia bi€n x dé gia tri cfia biéu thitc dwge x4c dinh.
b) Tim gi4 tri ctia x d€ gid tri ctia biéu thitc bang 1.
¢) Tim gid tri cha x dé gi4 tri ctia biéu thitc bang — —-

d) Tim gi4 tri ctia x dé€ gi4 tri chia biéu thitc bang —3.
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Tim x, biét :

+ 2% +
22x 1 _2)2( 3:0; b) 3 ) 6x2+ X =g
Xx“-2x+1 x°-1 43 G % x+3

a)

Véi gid tri ndo clia x thi gi4 tri cia méi biéu thitc sau bang 0 :
X 3 1
a) 5 + 5 ? b) = +x-172
-4 (x+2) X" +x+1

Tim gi4 tri nguyén ctia bién x dé tai dé gia tri clia moi biéu thife sau 1a mot
s6 nguyén :

2 3
a) 5 b) ;
x—-3 X+2
3x3-4x2+x-1 3x2-x+l
c) z d) —
X - 4 3x +2

Hiy tham khio cdch gidi cau d) dwoc trinh bay duéi day dé gidi cic ciu
con lai :
Chia tir cho mau, ta tim duwoc thwvong Q =x - 1 vadue R =3. Do d6

3x7 - x+1=0C3x+2(x— 1) +3.

3x2 - x+1 _(Bx+2(x- 1)+3 _ 3
= =x-1+

3x &2 KD g 3x +2
Néu t6n tai gid tri nguyén ciia x dé gid tri ctia biéu thitc 14 s6 nguyén thi hién

Vi thé

nhién x — 1 ¢6 gia tri nguyén va cling c6 gia tri nguyén. Do d6 3x + 2

3x+
phai 14 uwéc cta 3, ma tip hop cic udc cta 3 1a {-3, -1, 1, 3}.
Néu3x+2=-3thi3x=-5hay x=- %, khoéng phai 1a s6 nguyén.
Néu3x+2=-1thi3x=-3 hay x =-1.

Néu3x+2=1thi3x=-1hay x=- % , khéng phai la s6 nguyén.

Néu3x+2=3thi3x=1hay x= lg, khéng phai la s6 nguyén.

Hién nhién véi x = —1 thi gi4 tri clia phan thitfc da cho x4c dinh vi khi dé
3x+2=-1#0.

Vay dé biéu thitc ¢6 gia tri nguyén thi x chi cé thé c6 gid tri nguyén 1a —1.
Negwoc lai, véi x = —1 thi gi4 tri clia biéu thifc 14 -3.

DS:x=-1.



Bai tap bd sung

2 2 _
91, BidmEg- 2 —2re, G- _x-3
x> -9 (x-3(x+3) x+3
biéu thitc Q. Céu tra 15i ndo sau day 12 sai ?
4-3 1
A)GidtrictaQtaix=41a =
(A) i cia Q ta 1.3 7
1-3 1
B)GidtrictaQtaix=11a = e
(B) 1 clia Q ta To3° 3
i = il . . 3_3
(C)Giatricna Qtaix =31a =0
3y

(D) Gid tri cua Q tai x = 3 khéng xac dinh.

. Hay tinh gid tri ctia

9.2. Véi mbi bié€u thife sau, hiy tim gi4 tri clia x dé gi4 tri twong (ng cha biéu

thitc bang 1 :

1+x2 + L 1+ x2 - 1
1 X +
a) T o b) i .
e 2 -
X x + 1
Bai tap on chuong li
58. Thuc hién cac phép tinh :
& 9 + I 6 &8x-3 x 0

a i = =
)8x3_9x x+38 &2 +3x 3x+97

22 _2 6 x> +dx+4
€x-2 x+20 8

& 3x 2x O 6x2+10x
) @ o o :
& - 3x 3x+18 . 6x + 9x2

X x—5 2x-5 X
d) 7 o =5 + ;
% <08 gowlxy) x%gfx X

& x2+xy 5, B 11 2Xy
x3+x2y+xy2+y3 x2+y2 oy x3—x2y+xy2—y3
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60.
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Chitng minh dang thic :

&2 . 2x Jx’ % 1 26_x+1
D T im 5. 3.8 % 28 9z °
e2x“ +8 8- 4x+2x“ - x’g X x°@ X

b)é2 2 ax +1 éu x-1 _ 2x
= ¥ = X-=- 1= = :
Sﬁ x +1 & 3x GH X e |
e 2 o 1 el 68U x-1_ x

5
c) e— g tlo e il '
é(x+1)3 x @ :Jc2+2::c+lgx2 5| x> x -1

Bién déi c4c biéu thite hitu ti thinh phan thifc :

X x +1 5 5
x-1 S %]
2) X _x-l’ b) 9. x2
x +1 X x2+2x+1

Mot phan thifc cé gia tri bang 0 khi gi4 tri cua tir thite bang 0 con gid tri cla
) o x2 - 25 ;D
mau thirc khac 0. Vi du gia tri ctia phéan thic e =0 khix"-25=0
X

vax+1#0hay(x—5)x+5)=0vax#-1.Vay gi tri cia phan thic nay
bang O khi x =+ 5.

Tim cdc gid tri cia x dé gid tri cia mdi phan thitc sau bang 0 :

98x? - 2 B 2

a) ————— ; b) ——— .
X- 2 x2+2x+]

D6i v6i mébi biéu thite sau, hiy tim diéu kién ctia x dé€ gia tri clia biéu thife
dwoc xac dinh :

2x2 41
2x-3 X
2) b) ——;
X+2
x2-25 x2-25
€) ———] d) ———.
x2—10x+25 x2 +10x+25
X X—5

Tim gi4 tri cta x d€ gid tri chia c4c bi€u thitc trong bai tap 62 bang 0.



64.

65.

66.

Tim diéu kién ctia x dé€ gi4 tri clia biéu thitc duwoc xdc dinh va chimg minh
rang vé6i diéu kién dé biéu thite khéng phu thude vao bién :

1 X 1
X—— T
a) X : b) XEf T :

x2 +2x+1 2x+2 i W

X X K=l &5
0 | _xs—x [ X B | ] )
x—1 x2+1 x2—2x+l xz—l 1
d)( 2){ B ;{—6 ]:22x—6+ X
x“-36 x°+6x) x“+6x 0-x

Chitng minh rang :

2 2
a) Gi4 tri ctia biéu thic [X—HJ {x 1 + - [l-i-l]] bang 1 véi moi

X x2 x+1\x

giatrixz0vax=-1;

2
b Gk e bitn M, e DO [ B e 5 ] bing 1 khi

x—3  2x+3 \x2_3x x2-9

x#z0,x#-3,x#3, xi—%-

Chd y rang néu ¢ > 0 thi (a + b)2 +cva(a— b)2 + ¢ déu duong véi moi a, b.
Ap dung diéu nay chimg minh ring :

a) Vi moi gia tri clia x khéac £ 1, biéu thife

x+2{ x3 ] 8x+7
3 +] it
2x+2 71%2_ 2

x—1
luén luén c6 gia tri duong ;
b) Vé6i moi gi4 tri ctia x khdc 0 va khéc -3, bi€u thifc :
1-x2 ( x? ] 3x2 —14x+3

: -1 |+

x+3 X2 +3x

X

luén luén c6 gia tri Am.
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67. Chi y rang vi (x + a)2 > 0 véi moi gia tri cia x va (x + a)2 =0khix=-a
nén(x+a)2+b2bvérimc_)i gia tri cua x va (x+a)2+b=bkhix=— a. Do
dé gid tri nho nhit cua (x + a)’ +b bang b khi x = — a. Ap dung diéu nay
giai cdc bai tap sau :

a) Riit gon réi tim gi4 tri clia x dé€ biéu thite

2 2
X [x +4 _4]+3

x—2. X

c6 gid tri nho nhét. Tim gid tri nho nhat Ay,

b) Riit gon réi fim gid tri clia x dé biéu thitc

(x+2)? (1_ % ]_ X +6x+4

X X+2 X

c6 gid tri 16n nhat. Tim gia tri I6n nhat Ay.

Bai tap bd sung
IL.1. (Dé thi hoc sinh gidi todn cdp II, Mién Bdc ndm 1963)

Riit gon v tinh gi4 tri clia biéu thitc sau tai x =—1,76 va y = > ;

P x—y_x2+y2+y—2 _4x4+4x2y+y2—4 x+1
i xz—xy—2y2 x2+y+xy+x 2x2+y+2
IL.2. (Dé thi hoc sinh giai, [6p 8 toan quéc nam 1980). Thuc hién phép tinh :
1 1
2 2 & 2 )
(b—c)(a®+ac—b" —be) (c—a)b” +ab-c” —ac)

1

+ 5
(a — b)(c? + bc — a’ — ab)
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§1.

&

%

LOI GIAI- CHi DAN - PAP SO

Phan thic dai sé

HD : Dung dinh nghia hai phan thitc bang nhau d€ kiém tra. Chﬁng han,
Sk x2 — 6x + 9

3+x 0— XZ '

c)

Vi(3-x)(9-xD)=27—-9x - 3x>+x° v
Bax)(xX—6x+9) =3 18x+ 27+ x— 6x>+9x =27 — Ox - 3x> + x°.

a) Adx” - 1) = (2x — 1)(6x> + 3x) hay A(4x” — 1) = 3x(2x + 1)(2x — 1).
Vay A = 3x.

b) (4x”— 3x - T)(2x + 3) = A(4x - 7)

hay (4)(2 —Ix+4x-T(2x+3)=Adx-T)

hay (4x — T)(x + )2x + 3) = A(4x — 7).

Vay A = (x + )(2x +3) = 2x° + 5x + 3.

(Ciing c6 thé 1am phép nhan (4)(2 — 3x — 7)(2x + 3) r6i 1ay tich chia cho 4x — 7).
) (4x% = Tx+3) (x> +2x+ ) =A(x> = 1). Suy ra A = 4x° + x - 3.

d) A(x* = 2x) = (x> + 2x)(2x> = 3x — 2) hay Ax(x — 2) = x(x + 2)(x — 2)(2x + 1),
SuyraA=2x2+5x+2.

a) Kiém tra déing thite (5x + 3)(x” — 4) = (5x° + 13x + 6)(x — 2). Ding thitc
da cho ding.

b) Kiém tra thdy ring (x + 1)(x* + 6x + 9) # (x + 3)(x* + 3). Ding thitc di
cho sai.

¢) Sai.
d) Ding.

Bai tap bd sung

1.1.

Chon (B).

1.2. DS: a)P=x- 1,Q=(x+2)(x+2)=x2+4x+4.

B)P=(x+1)(x-2)=x"-x-2,Q=(x- D(x+2) =X +x-2.
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1.3.

§2.

a) Vi 2 = X nén P.S=Q.R. Do dé
Q S

P+Q R+S
g

P+Q).S=PS+QS=QR+QS=QR +5). Vay
b) Lap luan tuong tur.

Tinh chat cd ban cla phan thirc

HD : a) Tur tir thitc cta hai v&€ chitng to tir ctia vé€ trdi da duoc chia cho 1 — x.

Do d6 cting phai chia mau ctia vé€ trdi cho 1 — x. Ma
5x>- 5= Sx—=D(x+1)==51-x)(x+1).

Vay phai dién da thic —5(x + 1) vao ché tréng, tic 12 :

X-Xz X

5x2-5 —5(x+1)

Ciing c6 thé 1ap luan nhir sau :

X—x2 _ox(I-x)  x(I-x) x(1-x) B X _
5x2-5 5(x2—1) S(x-D(x+1) =51-x)(x+1) =5(x+1)

b) Da nhén tir thitc cua v€ trdi véi 3x. Lap luan tuwong tuw nhur trén, ta cé :

x>+8 (x> +8).3x 3% +24x
2x—-1 (2x-1)3x  6x2-3x

N 2 2 n . x L s S P ? O 5.
c) Vi(y—-x)" =(x—y) nén cac mau thirc ¢ hai v€ chimg t6 mau o vé phai
da diroc chia cho 3(x — y) dé€ dirge miu & v€ trai. Do d6 ciing phai chia tir &

v€ phai cho 3(x — y), ma 3x% - 3xy = 3x(x — y). Vay tir & v€ trai bang x, tifc 1a

X 3x2—3xy
X=y  3(y—x)>?

Ciing c6 thé bi€n déi nhur sau :

3x2—3xy_3x(x—y)_ X
3y-%7 3(x=y)* Xy

Ll

(ta da chia cA tir vA mAu clia v€ phai clia dang thirc trong bai tap cho 3(x — y)).



d) Vi —x2 2%y y2 =—(x— y)2 va y2 - xz =(y—x)(y+x)nén:

—x*+2xy-y” _-(x=y)> _—(x=y’(y-x%) _

Xx+y X+y (x+y)(y—x)

B (x—y)3 _x3—3x2y+3xy2—y3
(x+y)(y—-x) Yoot

4x+3  (4x+3)3x _ 12x% +9x

a) A = 12x% + 9x = 3x(4x + 3), ma = — Vay
x“=5 (x°=-53x 3x -15x
2
phén thire phai tim 1a 12:;—+C)X
3x” —15x
8x2—8x+2  204x>—4x+1)  202x-1)?
(4x-2)(15-x) 22x-1)(15-x) 2(2x-1)(15-x)
2=l | 1=2%
153—x x=-15
Vay phan thitc phai tim 14 X -
x—15
2) DS : 23)(—3 Vi 3}(—3_
X“+x-2 15x
b) Vi x2—25=(x+5)(x—5) nén tir thite chung c6 thé chon 1a x2—25.
x+5  (x+5)(x=5)  x2-25
4 Ax(x=5)  4x? -20x
5 2
DS - Xx“—25 véx 25_
4x%-20x  2x+3
e 2 2
2) DS : 3x Vi Tx 2; b) DS : 4x° —-4x Wi 3x +3x;
X—5 X~=3 x2 -1 x? -1

c) Vi x>+ 8x+ 16 = (x + 4)2 va 2x + 8 = 2(x + 4) nén mau thitc chung 1a
2Ax + 4)°.
45



p 2 2 PA) 4
Taica— - 2 5 5.0 ’
X“+8x+16 (x+4) 2x+4) 2x°+16x+32

x—4  x—4 (x=4)(x+4)  x*-16
2x+8  2Ax+4)  2Ax+4)?  2x2+16x+32

2
DLS' -’ 4 Vﬁ X _ 16 ;
2x2 +16x+32  2x% +16x+32
2 2
&) DS : 2x° —4x o X“=9 _
(x+D(x—2)(x-3) (x+D(x-2)(x-3)

Vi hai phén thic i va E, ta ¢6 hai phén thitc cing méu thirc .1 ; B

B D B.D B.D

v

.AD A BC e s _—
a =y = —. Nhan ca tir va mau cta hai phan thirc nay véi cung
BD B B.D D

ADP . B.CP

mot da thirc P# 0 bat ki, ta duge hai phan thirc méi : va :
B.D.P B.D.P

batA'=A .D.P,C=B.C.P,E=B.D.P,tadugc:

s C . C
Vg — = = —
E D

, 3 4 ; s A g B g 5
Vicé vo s6 da thire P # 0 nén c6 v6 s6 cap phan thire T va o thoa man
diéu kién da cho.

Bai tap bd sung

2.1. DS.’a)x2+5x; b)2x +1; c)x—2; d) x + 2.
22 PS - 3x :3)((}(—3) : x—1 :(x—l)(x+3);
X+3 x‘z—9 x—3 )(2—9
2 2
2o LA 9
x“ -9
3 a)£+3x+2_x2+x+2x+2_xu+4y+xx+n_(x+na+2)
o 3 +6 3(x + 2) 3(x + 2) 3(x+2)
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§3.

e W = . X
Chia tir va mau cho x + 2 ta dugc

x4 x-1 K ax+xd -1 xx+D+x+Dx-1)
6x-3  32x-1) 32x - 1)
C(x+D@2x-1)
o30x-1)

+1

. 2 ~ = X
Chia tir va mau cho 2x — 1 ta duoc

) 15x — 10 5(3x - 2)
b) Ta c6 5 =
3x“+3x—-(2x+2) x(x+1)-2(x+1)
. 53x-2 5
(x+1DBx-2) x+1°
5x2-5x+5 Sx*-x+1) 5
x>+ 1 x+DE2-x+1) x+1
Rut gon phan thire
4
5 —
3x(2x - 3y)
3 3 2
b) 8xy(3x—1)" —8xy(1-3x)" -2y(1-3x)"
12x3(1-3x)  12x>(1-3x) 3x2 ’
o 20x2-45 5(4x2-9) 52x-3)2x+3) _52x-3)
2x+3)2  (2x+3)2 (2x +3)2 2x+3
i 5x2—10xy 5x(x-2y) -5xQy-x)  —5x
22y-x)° 22y-x° 2Qy-x® 202y-x?
s 80x> —125x _ 5x(16x%-25)

3(x—3)—(x—3)(8-4x) - (x=3)(3-8+4x)

_ 5x(4x=5)(4x+5) _ 5x(4x+5)
(x—3)(4x—5) x-3
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f 9—()c+5)2 _ B3-x-5)B+x+5) _ (—=x=2)(x+8)

x2 +4x+4 (x +2)2 (x+2)2
_=x+r2)(x+8) —x—8 )
(x+2) X+2

32x-8x2+2x>  2x(16-4x+x%) _ 2x
x> +64 (x+4)(x>—4x+16) x+4

g)

52+5x  5x(x*+1)  5x
-1 -2+ X2

h)

Ll

K2 45x+6  xX2+2x+43x+6  (x+2)(x+3)  x+3

1 =
x2 +4x+4 (x+2)? 2 2

2 2 3 2 2
0. 2 Xy+2xy“+y’  y(xT+2xy+y°)

2x2+xy—y2 2x2+2xy—xy—y2

¥y y(x+y) _xy+y’
2x(x+y)—-y(x+y) 2x-y 2xy ’

b) x? +3xy+2y2 B x? +xy+2xy+2y2

x3+2x2y— xy2—2y3 B x> xy2+2x2y—2y3
X(x+y)+2y(x+y)  _ (x+y)(x+2y)

X -yD) 2y (2—v2) (P-yD)x+2y)

B (x+y)(x+2y) 1
(x=y)(x+y)(x+2y) x-y
11. Trude hét rit gon moi phan thifc :

X -x’=x+l_x(x=D-(x=1) _(x=Dx*-1) _

x}ox? 41 (x2—1y? a2=1y%
B x—1 B x—1 1

2 1 G-DE+D xil

5 +10x2+5x  5x(x®+2x+1) Sx(x+1)2  5x
x> +3x% +3x+1 (x+1)° (x+1)>  x+1
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va
x+1 X+ 1

hai phén thitc khic thoa min diéu kién cua bai todn véi bic cia mAu thic
chung thap hon thi miu thitc chung 4y phai ¢é béc 0 tic 12 mot hang s6 a# 0
b

nao d6. Chang han, 1 1 =—. Theo dinh nghia hai phan thifc bang nhau
x+1 a

tacéla=b(x+1)=bx+b. Via#0nénb# 0. Do dé bac cta v€ phai
khong nhoé hon 1 con bac ctia vé€ trii lai bang 0. D6 14 diéu vo 1i.

Hai phén thire 1a hai phén thite can tim. That vay, néu con cé

1 1 .
Chii y. Ciing c6 thé lap luan nhirsau : Vi x+1=a (—er—] nén dang thic
a a

. 1 1 ¢ gl
chitng té ta di chia méau thitc x + 1 cho —x+—- Vay 1| ciing phai chia hét
a a

cho lx +l- Nhing diéu dé 14 khéng thé duoc.

a a
a)a’x +x=2a" - 2hay (a®+ )x=2@" - 1). Via’ + 1 > 1 néna’ + 1 £0.
Do d6

C2at-1) 2% -D@E2+1)
- - - -

- 2a% -1).
a“ +1 a“+1

b) azx+3ax+9=azhay(a2+3a)x=a2—9. Via#0, a# -3, nén
a’+3a=a(a+3)#0. Dodé

a>2-9 (a-3)a+3) a-3

a+3a a(a+3) a

N=

Bai tap bd sung

31

(x+y)(x> +y%) 2
B) me—s >—3 b :
X"+ Xy+y 3(x +3)

C)2x3+x?—2x—1_x?(2x+1)—(2x+1)_(2x+1)(x?—1)_2x+1
O30 ~%-2 HEAY-ELDY GELE~D xFL
Gel%max® ExBy—ia? = o et -2 4 1)

12

x's(x'2+x6+1)+x Y|
x* - x2+ D =% +1)

x? +x* "+ 1)
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-2+ D -2+ 1)
2 1 2x® 1 xOHEE + DE?P - x84 1)

-2+ D -+ 1)
[x® +1)? - x®12 + D - 2+ (2 = x® +1)

£ g

B e+ + D - D2 DE2 =X+
_ 1
P+ D2+ D2 X1y

§4. Quy déng mau thirc nhiéu phan thirc

o Iyt sk
13. DPS: a) 55 5
42x7y"  42x7y
b lly2 9x> )
) 4.3’ 4.3
102x7y”  102x"y
5 9x2 +3x 4y2—8y_
36x2y4 36x2y4 1
d) 6y2 , 4x2—%4x, 9x3y——9x2y .
36x3y4 36x3y4 36x3y4
3 36yt +24xy?  75x%y0 80x°

120x%y°  120x%y°  120x%y°

4x-4 :(4x—4)3(x+1):12(x—l)(x+1): 12()(2—1)
2x(x+3) O6x(x+3)(x+1) Ox(x+3)(x+1) 6x(x+3)(x+1),

x-3 _ 2x+3)(x-3) __ 2(x*-9)
3x(x+1)  6x(x+3)(x+1) 6x(x+3)(x+1)

2x 4x? x=2  (x-D(x+2)  x>-4

L

) = = :
. (x+2° 2x(x+2)° 2x(x+2)%  2x(x+2)°  2x(x+2)°
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5 5 3.2 x+3)

TS TN S v
) 10(x +3) |
Ox(x—2)(x+2)(x+3)
3 ) 3 O 33x(x-2)
2x+H(x+3) 2x+2)(x+3) 6x(x—2)(x+2)(x+3)
Ox(x-2)

T ox(x-2)(x+2)(x+3)

14. a) Vi 2x2+6x:2x(x+3) va x2—9:(x—3)(x+3). Vay
Tx-1 _ TIx-1 _ (Tx=1)(x-3)
919%2 1 6x 2X(x+3) 2x(x+3)(x-3)
3-3x 5-3x _ 2x(5-3x) .
x2-9 (x+3)(x-3) 2x(x+3)(x-3) ’

x+1  x+1  2(x+1)(1-x)
x—x2  x(1-x) 2::((1—)()2

b)

X+2 2 )

2-4x+2x2 20-x)2 2x(1-x)?2

& 4x% -3x+5 B 4x% -3x+5 2x 2x(x—1)
%9 = (x—l)(x2+x+l) x2 +x+1 (x—l)(x2+x+l)
6 6(x2+x+1)

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

T 12x=2y)(x+2y) _ 14(x-2y)(x+2y)

5x Sx.2(x—2y)(x+2y) 10x(x—2y)(x+2y),
4 _ 4.10x(x+2y) _ 40x(x + 2y)
x—2y 10x(x—2y)(x+2y) 10x(x—2y)(x+2y),

d)

=y PR y—X 3
8}!2—2)(2 2x2—8y2 2(x—2y)(x +2y)
(y—x).5x B Sx(y—x)

B 2Ax—2y)(x+2y).5x - 10x(x—2y)(x+2y) ;

51



15.

16.

Bai
4.1.

52

5x2 5x2 2.5x2 10x2

S316x2+12x+8 (x+2)° 2x+2)7 2x+2)

e)

4x 4x  4x2(x+2) 8x(x+2)

X2 +dx+4  (x+2°%  2x+2°  2x+2)°

3.3 3+
2x+4  2Ax+2) 2x+2)°
a) Thuc hién cac phép chia da néi, ta duoc :
2% + 3x2— 20x +30 = (2x° + Tx — 15)(x - 2) = (x> + 3x — 10)(2x — 3) ;
b) Theo a) ta ¢6:
X B X(x—2) B x2 —2x
22 +7x—15 (22 +Tx—15(x=2) 2x3+3x2—29x+30

x+2 (x+2(2x-3) _ 2x*’+x-6
x2+3x-10 (x24+3x-10)2x-3) 2x> +3x%-29x+30

i 3 2 7 x & > 5 A . GE
Chia x™ — 7x” + 7x + 15 cho cdc mau thitc ctia hai phan thitc da cho, ta duoc :

X = T2+ Tx + 15 = (x> — 4x =5)(x — 3) = (x* = 2x = 3)(x = 5). Do d6 :

1 ~ [.(x-3) ~ x—3
X2 —4x-5 (x2-4x-5)(x-3) x> -Tx>+7x+I15
3 2x —5) ~ 2x-10

x2-2x-3 (x2-2x-3)(x-5) x>-7x2+7x+15

tépbc‘;sung
MTC=(x-y+z)(x—-y—-z)(x+y—12)
X _ x(x+y—1z)
x2—2xy+y2—z2 B x-y+Dx-y-2)(x+y-2)
y _ ¥ _ -y
y2—2yz+z2—x2 =2+ x)y~2=%) (Xt y-2)(x~=y+17)

_ ~YX~y—12)
(x-y+2)(x-y-2)(x+y-2)




Z z

z2—2zx+x2—y2 (z-x+y)(z-x-Y)
_ zZ(x—-y+1z)
(x-y-2(x+y-2)(x-y+z)

4.2. Gidi:Chiax’ +4x’>+x-6chox’ +ax-21ta duoc thwvong la x + 4 —a. Vi
du clia phép chia phai bang 0 nén ta suy ra 2a — 8 = -6 (1)
va a(4 —a) = 3. (2)
Tir (1) suy raa= 1. Gid tri ndy cing thoa man (2).

Chia x> +4x> + x — 6 cho x> + 5x + b ta duoc thuwong la x — 1.

Twong tw nhu trénta suyrab =06 (3)
val-b=-5. 4)
Gia tri b = 6 thod man cA hai dang thitc (3) va (4).

Vay hai phan thirc da cho la 1 va 2

x2+x—2 x2+5x+6

XA rx—6=(+x-2)(x+3) = (x> +5x + 6)(x - 1).
Sau khi quy déng mau thitc ta duoc
1 Xx+3 . 2 2Ax-1)

- = va — = - .
X24x-2 X +4x>+x-6 X2 +5x+6 X +4x>+x-6

§5. Phép cdng cac phan thirc dai s&

17. DS :a) L ;. b) 1 : c)l; d) 2.
3x> x—1
18. 2 52 N ¥ - 11 _ 5.6y+7.3§+211.2xy _ 21x+30§+222xy :
6x7y 12xy~ 18xy 36x7y 36x°7y

4x+2 Sy-3 x+1_ (4x+2)3y” + (Sy - 3)5xy” +(x + 1)9x°

b)
1 5x3y 9x2y 5xy3 45x3y3

3 12)(),!2 + 6);2 +25xy3 - 15)(}!2 +9x> +9x2
45x3y3

B 9x3 +9x2 - 3xy2 + 6),!2 +25xy3 ‘
45){3}!3 1
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o333, 2x% 41 3Q2x—1)+(3x—3)2x+2x% +1
0% el Uiy 2x(2x-1)

_ 6x—3+6x2-6x+2x2+1 _ 8x2-2

2x(2x —1) T 2x(2x-1)
C2(4x% 1) 22x-1)(2x+1) _ 2x+1
2x(2x —1) 2x(2x —1) X
d) x3+2x+ 2x 2 1 _x3+2x+2x(x+l)+x2—x+l_
4l xZox+1 x+l1 (x+D(xZ=x+1)
X343+l x+D)P x+D)?

et cat ] et —xtD) o =x+l

9. 2 4 N 2 +5x_6— 4 N 2 +6_5X—

X+2 x-2 4_x2_x+2 Xx—2 x2—4_

L Mx-2)+2Ax+2)+6-5x  4x—8+2x+4+6-5x
- (x—2)(x +2) - (x—2)(x +2)

B X+2 b
(x—2)(x+2) x-2°

1—3x+3x—2Jr Sx—2, (=300 x- 14 2x(3x— Ay 2 =3x

b) 5
2x 2x—-1 92x—4x 2x(2x—1)
_2%=1-6x" #3x+6x —4x+2-3x _ 2%+l _ 1
2x(2x—1) 2x(2x-1)  2x
| 1 X 1 -1 X
c) + E

= + + =
X2 +6x+9 6x-x2-9 x2-9 (x+3)2 (x-3)2 (x+3)x-3)

_ (x—3)2 = (x+3)% + x(x+3)(x—3) _
(x+3)%(x-3)%

x2—6x+9—x2—6x—9+x3—9x_ x> —21x _
(x+3)2(x—3)2 (x+3)2(x=3)%
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x2 42 9 I x24242x- D= (x> +x+1)

d) F +
-1 pldpi] l-X (x=1)(x%+x+1)
x4 24 9% Pl x| x—1 o
(x=D(x2+x+1) (x-Dx2+x+1) xZ+x+1
& X X 4xy :x(x+2y)+x(x—2y)—4xy _
Xx—-2y x+2y 4y2—x2 (x—=2y)(x +2y)
_x2+2xy+x2—2xy—4xy_ 2x2—4xy o 2x(x-2y) 2
(x=2y)(x +2y) (x-2y)(x+2y) (x-2y)(x+2y) x+2y

1 1 1 Z—-X+X-y+y—z
a) + + = =
(x=y)y-2z) (y-2z)(z-x) (Z-x)x-y) x-y)I(y-2z)(z-Xx)

4 3 3
b) + + =
(y—-x)(z-x) (x-y)z-y) (x-z)y-2)
:—4(y—z)—3(z—x)—3(x—y): -y+z _ 1 .
(x=y)(y - 2)(z—x) (x=y)y-2)(z—x) (x—y)x—2)

c) 1 + 1 £ 1 =
X(x=y)(x-z) y(y—-xNy-z) z(z—-x)z-Yy)
_oyz(y—z)—zx(z—X) - Xy(X — y)
xyz(x—y)(y—z)(z—x)

B —y22+ y22 —22x+zx? - x2y+ xy2

xyz(x — y)(y —z)(z—x)

_ —yz(z —-X)—zx(z—x)+ y(z2 - xz) _ (z—x)yz+xy-— y2 —ZX)
xyz(x—y)(y—z)(z—x) Xyz(x—y)y—-z)(z—Xx)

:(Z—X)[Y(X—Y)—Z(X—Y)]: (x—y)y—z)(z—x) _ 1 _
xyz(x—y)y-z)(z—x)  xyz(x—y)y-z)(z—X) Xyz
Chii ¥. Ciing c6 thé bi€n d6i nhur sau :
1 1 1
- - =
X(x=y)x-z) y(y—-x)}y-2z) z(z—-x)(z-Yy)

_ —-vz(y—z)— zx(z— X)— xy(x—y)
xyz(x — y)(y—z)(z— X)
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_ yZ(x—y+z—x)—zx(z— X)— xy(X —y)
xyz(x—y)y—z)(z—Xx)

_ (x=y)yz—xy)-(z—x)(zx — yz)
xyz(x - y)(y-z)(z-x)
_Yx-y)(z-x)-zx—y)z-x) _ (x-y)(y-z)z-x) _ 1

xyz(x —y)(y—z)(z—x) Xyz(x—y)y—z)(z—x) - Xyz .
a)DS:—L;
12
by 2XHL 32x2 1 2x B i e
2x%—x 1-4x% 2x%+x x(2x -1)(2x+1)
_ 3 +8x  8x(4xi-1)
x(2x-1)(2x+1) x(2x-1)(2x+1)
g1 o L .5 Cxx-D+xZ+x+1-2x2
x4+l x2-x 1-x° x(x—l)(x2+x+1)
P 1 -
x(x—l)(x2+x+1) 1
4 4 4
d 2 +x3 x> +x+1=2 il S
1-x 1-x 1-x
Bién déi biéu thic A :
1 1 X—5 X+35+x+x-5 3x 3
X Xx+5 x(x+5) X(x+5) x(x+35) x+5

a) Van t6c con tau khi ngwoc dong : x — S(km/h).
70

Thoi gian nguge tir Ha N6i dén Viét Trila: 5 (h).
x- —
Van t6c con tau khi xuéi dong : x + 5 (km/h).
i ¥, R L R R IO
Thoi gian xuoi tir Viét Tri dén Ha Noi la : : (h).
X+

Thoi gian ké tir ltic xut phat dén khi vé t6i Ha Noi 1 :

70 o4 70

Xx—5 X+5

(h).



b) Vé6i x — 5= 20 hay x = 25, biéu thifc vira tim dwge ¢ gid tri bang :

E+2+ 0 E L 2—1+7+2(h)
20 25+5 20 30 2 3

Nhung % gio = 3 gio 30 phit ; % gio = 2 gio 20 phut.

Vay thoi gian ké tir lic xuat phat dén khi vé t6i Ha N6i 14 : 7 giod 50 phuit.
Chii ¥. Ciing c6 thé tinh nhur sau :

Tacd:
70 i« g 70 | 70(x+95)+7Xx~5) o 140x
x—5 X+5 (x=5)(x+95) (x— 5)(x+5)
Véi x — 5 = 20, biéu thite ndy cé gid tri bang :
3500 35 5 5
———+2=—+2=5—+2=T7— (h) hay 7 git 50 phuit.
2030 6 6 g (1hay 7 gi6 50 ph

Bai tap bd sung

5.1. Chon (C).

| 1 2 4 8 16
5.2. Giai: + + 5+ 7 R T
l=x XF1l Tepx 1+ x 1+ x 1+ x
_1+x+1—x+ 2 N 4 N 8 N 16
1-x?2 1+x2 1+xt 1+x8 1410
2 2 4 8 16
1=x2 1+x2 1+x' 148 14"
I Ry W 4 8 16
- 3 T r g 16
1-x 1+x 1+x 1+x
4 4 8 16
T—x* 1+x* 1+x8 14«10
41+ x* +1-x% 8 16
- 3 * g 16
1-x 1 +x 1+ x
8 8 16 81+ x +1- x5 16
- g Br 6 16 W 16
1-x 1+ x 1+ x 1-x 1+ x
__16_ 16 16 +x+1-x"% 32
foogld  fuuglh 1- x32 1—x32.



§6.

58

Phép trir cac phan thirc dai s6

1-2x 9
a) . b) >
Xy 2x°y
2
) = )
(x—1)(x+3)
Xy %7 _xy+x2_ X(y+x) X

e) e = :
xz—yz yz—xz xz—yz (x-y)Xx+y) x-y

5x+y2 B Sy—x2 B y(5x+y2)—x(5y—x2)

f)
XZy xyZ x2y2
B 5xy+y3 —5xy+x3 B x3+y3
x2y2 x2y2
X X X X 2x(x—1)—x(x+1)
g) = =

5x+5 10x-10 S(x+1) 10(x—1)  10(x+D(x-1)

_2x2—2x—x2—x_ x2—3x )
10(x+1)(x—1) 10(x+1)(x=1)

x+9 B 3 x+9 3 x(x+9)-3(x-3)

b = 2 - N -
x“=9 x“+3x (x=3)(x+3) x(x+3)  x(x-3)(x+3)

x2+9x—3x+9_ x2+6x+9

x(x=3)(x+3)  x(x-3)(x+3)

(x+3)>  _ x+3
x(x-3)(x+3)  x(x-3)

2) 1 1 3x-6 _ 3x+2-03x-2)+3x-06 _
3x—2  3x+2 4-9x2 (3x-2)(3x+2)
_ Jxpd=3x 4 dne=h 3% 1

(BX=2N3X+D) - (3x—-2)(3x+2) ) Sxa.0 ;



18 3 x  18-3(x+3)—x(x-3)

b) . -
(x-3)x2-9) x%2-6x+9 x%2-9 (x +3)(x - 3)2
18-3x-9-x2+3x _ 9-x2 |

(x+3)(x—3)? (x+3)(x—3)2 3-x
2.3 B _
2. 2) 3x :5x+1_ 2l X 3 _
x” —1 Xx“+x+1 x—1
s 2
_ Ax iyt 1=l em)lm 1) —3x. Txirl)
(x—1)(xZ+x+1)
3P+ 5x+14+x2 - 2x+1-3x2-3x -3
(x—1)(x2+x+1)
B x2 -1 _ o=l
=D bxd ) x2dwdd
T L Tl wmlentaloatd
x% - x+1 ol xEDEE—x+1)
_ X3—X2+X _ X .
x+DxZ-x+1) x+1°
ol__x , 36 _T(x+6)-x2+36 _ Tx+42-x>+36

X x+6 x2.i6x X(x +06) X(x+06)

o x24+7x+78 - x> —6x+13x+78

X(x +6) X(x+6)

_ —x(x+6)+13(x+6)
- X(x + 6)

~ (x+6)(13-x) _ 13—}(_
- X(x+0) T x



180 000

27. - S6 but mua dugc néu mua 1€ ting chiéc :

(but).

— Vi gi4 tién mot bit khéng qua 1 200 déng nén néu mua cing mot lic thi
180 000

s6 bt mua duoc 16n hon 10. Khi dé sé bit mua dwoc 1a : T
X- —

(but).

— S6 but duoc 1oi khi mua cung mét lic so véi khi mua 18 1a :

180 000 180 000

biit).
x— 100 —_—le
28. b) Ap dung cau a), ta duoc két qua 1a l
X
Bai tap bd sung
6.1. Chon (B).
I I > 0%

6.2. Giai:a) Q = 5 - g
xX“+x+1 x-x x” -1

1 1 X2 + 2x
) =3 T3
X +x+1 x°-x x’ -1

R 1-x

4 1

X2 = 1) X - x

6 2x2 2x — 6
b)Q:K - 2_

x3—3x2—x+3
N S 2x - 6
x-3 (x-Dx+1) x*(x-3)-(x-23)

6, x 2x -6
x-3 (x-Dx+1)  (x=3)&x-Dx+1)

6(x* - 1) +2x%(x =3) - 2x+ 6 6x> —6+2x> —6x° — 2x+ 6
(x = 3)(x — D(x +1) -3 -Dx+ )

_ 2% — 2x _ 2x(x — 1) _2x
x-Nx-Dx+1) (x-3x-Dx+1) x-3
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§7. Phép nhan cac phan thirc dai sé

2.3 2
29, 20XV by - . .5
5 X 5x2
&) —— g =L,
(x—10)2(x+2) 6(x - 5)
— §-12x+6x2-x> _ (x+3)2-x)° _ (x-27
' 24 9x +27 (x+2)(x-2).9(x+3)  Yx+2)
by X3 25x2 +10x+1 3(2x - 1)(5x+1)%
5x2+x  1-8%° x(5x + (1= 2x)(1 + 2x + 4x2)
3(5x+1)
x(1+2x +4x2)
& 3x2-x 1-x*  xBx-DU-x)1+x%)  x(1+x?)
xZ=l ([1—8x) (x2 - 1)(1-3x)* (1-3x)?

x=2 x2-2x-3  (x-2)(x>+x-3x-3) _ oDk D(x=3)

31. a) 5 = 5
x+l x2-5x+6 (x+1)(x*-2x-3x+6) x+D(x-2)(x-3)
x+1 4-x (x+1)(4-x)
b) = Y]
X“=2x-8 x“+x (x"—-4x+2x-8)(x+1)x
4-x 1

Cx(x-H(x+2)  x(x+2)
o _XF2 x2=36 _ (x+2)(x=6)(x+6)
Ax+24 x24x-2 Mx+6)(x>—x+2x-2)
_ (x+2)(x-6) x-6
S AMx+2)(x—1) 4(x-1)
x> 2x+1954 x> 2l-x__ X [2x+1954+21—x]
x+1975 x+1 x+1975 x+1 x+1975 X +1 X +1
3 x> x+1975 x> )
Cx+1975  x+1 x4+l
19x+8 5x-9 19x+8_ 4x -2 _l9x+8_5x—9—(4x—2)

x—7 x+1945 x-7 x+1945 x-7 x+1945
_ (19x+8)(x—=7) _ 19x+8

C(x=T)(x+1945)  x+1945

b)

61



33.

35,

62

a) Vi 432 —9=(2a+3)2a-3)nén vdi a ;ti% thi 4212 -9=0.

Do HE oot
(2a—3)(2a+3)
%%, 32 +3=3@a+ @’—a+1)
2 2
va az—a+1:az—2.a.l+l +E: a—l +22£>0
2 \2) "4 2] 4714
2
nénvéfia;t—lth‘13a3+3;t0.Dodc’)y:(aas;ga-
32 +3
A da+4 6a%+9a Aa+1)3a(2a +3)
Viy xy=s—5———5——= 2
4a2-9 32343  (2a+3)2a-3)3@a+1)@Z—a+1)
4a

(PR Y
o 5 % 3 2 e o
b)yVi2a —2b" =2(a—b)(a +ab+b") va

2 2 2 2
a2+ab+b2:az+2.a.—+b—+i: a+E £20
2 4 4 2
rényBia i 2 — Ih° <1, To/ds x:%.
2a° —2b
. ) ) (a-b)?
Véia#—-b,tacé6ba+6b=6(a+b)#0nén y= :
6a+6b
A 3a+3b (a-b)? 3(a+b)(a—b)?
Vay xy=—— - 7] 5
22> —2b”° 6a+06b  2(a—b)(a” +ab+b”).6(a+b)
B a—b
4(a2 +ab+b2)

HD : Ap dung tinh chét giao hodn ctia phép nhan.
2 3
DS a) ; : b) 2x .
14x~ +1 x" -1
x + 10.




Bai tap bd sung

7.1.

§8.

36.

37.

|
a)l; b)E.
1 1 1 1 1 |
1-x 1+x 14+x2 1+x* 1+x% 1+x!6
| 1 | 1 1 | |

Giai :

1

1

[ =x® Ten? laux? Ty 1o 58 T—oxtV1ext 14x® 144X

1 1 1 1 1 1

1—}(3.1+x3.lJr:Jc'(’_l—xlf’.lJr:ﬁ('fJ &

Phép chia cac phan thirc dai s6

Tx+2 l4x+4 Tx+2 x%y _ x
3xy® l4x+4 gy?

a) :
3xy3 xzy
8xy 12xy> 8xy 5-15x 10

3x-1'5-15x 3x-1 12xy°  3y2

27-x> 2x-6 27-x> 3x+3
5x+5 3x+3 5x+5 2x-6

_B=x)0+3x+x)3(x+1) _ 3(x"+3x+9)

XA AR—D)

3x+6  (4x% -1 6)(7x—-2) _ Ax-2)(x+2)(Tx-2)

10

d) (4x%2-16): -
) (4x )7

X—2 3x+6 3(x+2)

_ A4(x-2)(Tx-2)

3
J 3x3+3:(xg_x+l):3(x+1)(x2—x+l): 3(x+1)
%11 x=DEd=x+l) x-1

3 A(x+3) xX2+3x _ 4(x+3) 1-3x _ 4
- ey
X

3x2_x  1-3x  x(3x-1) x(x+3)

6
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Ax+6y Ax2+12xy+9y%  2(2x+3y) (1-x)(1+x+x>)

b)

x~1 [-x3 Xl (2x +3y)2
_ 2 x+ D)
2x + 3y
8. a) x4—xy3_x3+x2y+xy2_x(xB—y3) 2x+y
2xy+y2. 2x+y y(2x+y) x3+x2y+xy2
:x(x—y)(x2+xy+y2)(2x+y):x—y _
Xxy(2x + ),f)(:;c2 + Xy + yz) y
v 5x2-10xy+5y>  8x—8y _ S(x-y)’  10(x+y)x>—xy+y%)
2x2—2xy+2y2 .10x3+10y3 2(x2—xy+y2) 8(x—y)
25(x-y)(x+y) 25, 2 2
g :—X_ - .
2 8( y©)
2 2 2
9. a) X7 =5x+6 x"-4x+4 x"-2x-3x+6 x(x+3)
2+Tx+12 x243x k2 43x+4x+12 (x—-2)2
_x(x4+3)(x-2)(x-3) x(x-3)
(x+3)(x+4)(x-2)>  (x+4)(x-2)’
b x2+2x-3 x2+7x+12  xZ-x+3x-3 x2-2x-Tx+14 _
x243x-10 x?2-9x+14 xZ+5x-2x-10 x%+3x+4x+12
DA BN R 2T | 1T
(X+5)(x=2)(x+3)(x+4) (x+5)(x+4)
40 a)Q:x2—2xy+y2_ X—y _ (x-y)’ _(X+y)(x2—x}’+y2):
xz—xy+y2 x3+y3 xz—xy+y2 X—y
4 2
=x-y)x+y)=x-y.
Y 3x2+3xy Cox+y  3x(x+y) (x—y)(x2+xy+y2)
) Q== 2B A P 2 il
X“+xy+y x -y X +Xy+y ¥
=3x(x—~¥).



41.

x+1 x+2 x+3 _ x+1 x4+3 x+1_ (x+1)?
x+2 x+3 x+1 x+2 x+2 x+3  (x+2)2

b)

x+1 (x+2 x+3) x+1 (x+2)(x+1)
x+2 \Lx+3 x4l X+2 (x+3)2

x4+l (x+3? (x+372
Cx+2 (x+2)(x+1) (x+2)2

x+1 x+2 x+3 _ x+1 x+2 x+1_ (x+1D)?
x+2 x43 xrl x+2 x+3 x43 (x+3)2 ’

X%l fX%2 %5 Al PRED %
x+2 \x+3 x+1 X+2 \ x+3 x+3

c)

d)

_x+l (x+2)x+D) _ (x+1)*
x+2  (x+3?  (x+3)%

x+1 x+2 x+3_ x+1 x+3 x+3_ (x+3)%
x+2 x+3 x+1 x+2 x+2 x+1 (x+2)2 1

e)

Cx4l x+2 x40 x+1 (x+1)?
x+2 x+1 x+2 x+2 (x+2)2

%l f ek 3l
x+2 \x+3 x+1

Goi quing dudng tir Ha Noi dén Hu€ 1a y(km) thi quing dudng tir Hué dén
TP. H6 Chi Minh 1a y + 411(km). Mat khic,y +y + 411 = x. Do dé :

x—411

a) Quang dudng tu Ha N6i d€n Hué la : y = (km) ;

Quing dudng tir Hu€ dén TP. H6 Chi Minh I :

x—411+4ll:x+411

(km) ;

b) Van t6c cta con tau thi hai 1a :

x+411 190 = x+411
2 40

(km/h) ;
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43.

c¢) Thoi gian di clia con tau thir hai tir Ha Néi dén Hué 1a :
x—411  x+411  20(x—-411) () -
2 40 x+411 ’
d) Thai gian di cia con thu thit nhAt tir TP. H6 Chi Minh dén Hué 1a :
20(x — 41 l)+8: 28x—12.411 ) :
X+411 x+411
e) Van t6c cua con tau thit nhat 14
x+411 28x-12.411 (x +411)%
2 x+411 8(7x—1233)
f) Thai gian di ctia con tau thir nhat tir Hu€ dén Ha Noi 1a
x—411 (x+41 iy _ A(x—-411)(7Tx -1233)
2 8(7x-1233) (x+411)2

HD : Déi phép chia thanh phép nhan véi phan thitc nghich dio, ta trd vé bai
toan twong tw nhu bai tap 35.

(km/h) ;

(h).

DS : Phan thite phai dién vao 1a : :
x+3

Bai tap bd sung

8.1.

8.2.

§9.

66

Khéng.
Ax? v dx 11 4x2 16 (2x+ D2 A(x - 2)(x + 2)

Gidi :a)P =

x—2  2x+1 (x = 2)(2x + 1)
=A(x +2)(2x + 1).
2 4
b)P = 32x +24x+8 : X 8
x> —-3x“—-x+3 x+1)(x-3)
20x* +2x + 4) (x+D(x-3) 2

B (x-Dx+D(x-3) (x= D2 +2x +4) (x—-Dx-2)°

Bién ddi cac biéu thirc hiru ti. Gia tri clia phan thirc

1 X 1 X+2-Xx
a) —+| x:| 1— =—4| X —
2 X+2 2 X+2

_1 x(x+2) 2x+l (x+1)?

2 2 2 2



1 1 1) x°=1 x%+x+1
b) (X——zj.(l‘i‘;‘i‘—z]: 5 3

X X X X

_ (x— D2 +x+1).x2 _

xz(x2+x+l)
& _2_y+ﬁ :(l_ljzx2—2xy+y2:y—x
x  x? X, ¥ x? Xy

(y—X)z_ Xy _yly-x)

=1 ;

x> y—Xx X
X 3Y (x 6 1) x%-4x+3 x2+x-12
Y £ i [ e el :
4 4x 2 x 2 4x 2x
_xz—x—3x+3 2X
4x x2 - 3x+4x-12

C(x=D(x-3)2x  x-1
CAx(x-3)(x+4) 2x+4)

_ 2 2
45. a) Sx+y . S5x—vy X . 25§ _
x4y

x2 —5xy x2 + Sxy

[ Oxsy i Xy _(x—Sy)(erSy)_
= x(x—Sy) x(x+5y) x2+y2 =
_ (5x+y)(x+5y)+(5x = y)(x = 5y) (x=5y)(x+5y) _10(x*+y*) _10

x(x — Sy)(x+ Sy) x2+y2 x(x2+y2) X

b) 4xy 1 1 _
yz—xz x2+2xy+y2 :ch—y2

_ 4xy _ 1 1 _
Y-X)+%) | (x+y)2 x=y)x+y)

__ Ay | x-y-x-y __ 4xy (x=y)(x+y)
=X +X) (x-y)x+y)2 =Xy +X) -2y

=2xX(x+y) ;
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46.

47.

48.

49.

68

+ +
2x-y)2 4x>-y% (2x+y)

C){ | 2 1 ]4x2+4xy+y2_

16x

_(2x+y)’ +2(4x” - y)) +(2x-y)” (@x+y)
(2x-y)*2x+y)’ 16x

B 16x2 B X )
16x(2x—y)? (2x—y)?

2 4 2 1
d) —— = — =
X+2 x“4+4x+4) \x*-4 2-X

_2x+2)-4 2-(x+2) _
(x+2)2  (x=2)(x+2)

= —-X 2% (2-x)(2+x) 2A2-x)
(x+2)2 (x=2)(x+2) (x+2) X 2
a) x nhan moi gia tri ; b) x #— 2004 ;
c)x;ﬁz; d)x#-z.
3
a)x =0, x;tz;
3

b) 8> + 12x” + 6x + 1 = (2x + 1)’ # O khi x;t—% ;

¢) 16 — 24x + 9x” = (4 — 3x)* # 0 khi x;t%;

d)x2—4y2=(x—2}’)(X+2y);t0khix;ti2y.

Ix-2#0khixz1,x - 2x+1=(x-1)?20khix#1,(x- D>+ 1)£0

khi x # 1. Vay bién x trong ba phén thitc niy cé cing mot diéu kién x = 1

la diung.

a) Tap hop cic s6 nguyén 1é 1én hon 5 va nho hon 101a {7 ; 9}.

1
(x~T)x~9) "

C6 thé chon phan thitc



50.

S1.

a3

b) X2 = 2= (x — ¥2)(x+/2) # 0 khi x # +2.

Do dé c6 thé chon phan thitc 5
X =2

Chi viéc chon hai phan thifc nghich dio nhau véi tir vi miu déu chita bi€n x

va khoéng cé gid tri ndo clia x dé tir vi mAu déng thoi bing 0. Chang han,

x—-1 _ x+l1

va
x+1 x—1

- C6 v6 s6 cap phén thitc nhur thé.

iogon 2 1
a) Diéu kién cua x la x #—-

2_ o
S e B S G B iy D
ox2—6x+1 3x-1 3(-8)-1 25

D)X +2x°— x—2=x2(x +2) — (x +2) = (x + 2)(x + 1)(x — 1) # 0 khi x # -2,
x#z-1,x#1.Dodé diéukiéncuaxla x#-2,x#-1,x= 1.
X2 +3x+2 (x +1)(x +2) 1
P+ -x-2 GADEADE-D x-1
1 1
1000 001—1 1000000

Véi x = 1 000 001, biéu thitc c6 gid tri bang :

)
a) Diéu kién x #+y. Tacéd i | =1
(x+y)b6x—-6y) 6

b) Vi a;t—inén
2
dax + 6x + 9y + 6ay = 2x(2a+3)+ 3y(2a+3) = (2a+ 3)(2x + 3y) =0
. 3 R 2 3 .
khi x;t—Ey.V@ykhl , G- Ey thi

2ax—-2x—-3y+3ay (a-D1)(2x+3y) a-1
4ax+6x+9y+6ay (2a+3)2x+3y) 2a+3

Diéu kién x # 0, x # 2.

4x% —4x3 +x* B xz(x—2)2 g

-2.
x> - 2x2 xz(x—2)
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54.

53.

70

a) Néu phan thitc ¢6 gi4 tri bang —2 thi bi€u thifc x — 2 ciing 6 gi4 tri bang — 2.
Nhung x — 2 = -2 khi x = 0 khong thoa méin diéu kién ctua x. Vay khéng cé
gi4 tri ndo cta x dé phan thitc cé gi tri bang —2.

b) Twong tw x — 2 = 2 khi x = 4. Vi x = 4 thod min diéu kién nén d6 1a gi4 tri
phai tim.

c¢) Tuong tu x — 2 = 0 khi x = 2 (kh6ng thoda min diéu kién). Vay khong c6
gi4 tri ndo ctia x dé phan thitc c6 gi4 tri bang 0.

a) Diéukién: x=0, x #-5.

x2+2x x=5 50-5x  x>+2x2+2x%-50+50-5x

+ + =
2x+10 X 2x(x+5) 2x(x+95)
B ::(()(2 +2XH2%=3) X2 - x+5x-5 _
2x(x +5) 2(x+9)
_(x=D(x+5) x-1
2(x+5) 2

ciing bang 1. Ta c6 :

" G . 5 > S ey W
Néu gi4 tri clia bi€u thitc bang 1 thi gi4 tri clia

x—1

=1 khi x — 1 =2 hay x = 3. Vi x = 3 thod min diéu kién nén d6 1a gii
tri phai tim.

c) Lap luan twong tu XT_lz L khi x — 1 = -1 hay x = 0 (khéng thoa min

3 5 Z i 2 7 - - .. . ) l
diéu kién). Viy khong c6 gia tri nao cua x dé phan thitc c6 gia tri bang — -

d) Tuong tu XT_lz -3 khi x = 1 = — 6 hay x = -5 (khéng thoa min diéu

kién). Vay khong cé gid tri ndo clia x d€ phan thitc c6 gid tri bang — 3.
a)Diéukién: x=-1,x=1.
2x+1  2x+3 _ (2x+D(x+1)-(2x+3)(x-1)

x2-2x+1 x%-1 (x+1(x~1)2
C2x23x+1-2x2-x+3_ 2x+4
(x+ D(x— 12 (x+ D(x—1)



56.

3l

Biéu thitc bang 0 khi tir s6 bang 0 vd miu s6 khic 0. Ta cé: 2x + 4 = 0 khi
x =— 2. Vix =- 2 thod min diéu kién nén mau c6 gi4 tri khic 0.
Vay x =— 2 la gia tri phai tim.
b) Diéu kién : x #— 3, x # 3.
3 6x i X _ 3(x+3)+6x+x(x-3)

x=3 9_x2 x+3  (x-3)x+3)

_3x+9+6x+x2—3x_ x2+6x+9 _x+3
(x=3)(x+3) (x-3)(x+3) x-3

Xx+3

Lap luan twong tu nhu cau a), 3 =0 khix+3=0vax—-3=#0, tc la khi

X-_
x = -3 (khong thod man diéu kién). Vay khoéng cé gid tri ndo clia x dé€ phan
thitc c6 gid tri bang 0.

a) Diéukién: x#=-2, x#2.

x 3 :x2+2x+3x—6:x2—x+6x—6:(x—l)(x+6)_
xX2-4 (x+2)2 x-2)(x+2? x-2)x+2)?2 (x-2)(x+2)>
wzokhi(x—1)(x+6)=0va‘1(x—2)(x+2);¢0.
(x—2)(x+2)
Viay x =1, x =— 614 cdc gid tri can tim.
b) x = 0.

a) x — 3 1a wéc cna 2. Tap cdc udc ctia 2 1a {-2,-1,1,2}.
Neux—-3=-2thix=1;Néux—-3=-1thix=2.
Neux—-3=1thix=4;Néux-3=2thix=35.

DS x=1,x=2,x=4,x=5.

b) x + 2 1a uwéc cna 3. Tap hop cic udc ctia 3 1a {-3, -1, 1, 3}.

DS x=-5x=-3,x=-1,x=1.
33 —4x?+x-1 5 131
c) =3x"+8x+33+
x—4 x—4
tap hop cdc wdc cta 131 1a {-1,1,-131, 131}.

DS x=3,x=5x=-127,x=135.

. Vi 131 1a m6t s6 nguyén t6 nén
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Bai tap bd sung

9.1. Chon (C).
1

9.2. Giai :a)Diéukiénx#0,x# 5"

Khidétacslaxis =24 L,
X X

Suyrax2= 1. Vayx ==+ 1.

b)Diéukiénx;ﬁ—l,x#l.Khidc’)tacc’)l+x2— 4 =2- 4 .
x + 1 £ 4.1
Suy ra x>=1.Do dé x =+ 1. Nhung x = + 1, khéng thoa man diéu kién cia

bién. Vay khéng cé gid tri ndo clia x dé gi tri trong ting cha biéu thite bang 1.

Bai tap on chuong Il

9 1) (x=3 _x )__9+xx-3 3(x=3)-x
3 -9x x+3)\x2+3x 3x+9) x(x-3)x+3) 3x(x+3)

58. a) [

_ x2-3x+9  3x(x+3) 3
x(x=3)(x+3) —x24+3x-9 3-x

- 8 (x—2)(x+2) 8

b)[ 2 2 ]x2+4x+4_2(x+2)—2(x—2) ()
x-2 x+2) - .

_8(x+2? x+2
T 8(x-2)(x+2) x-2°

c)[ 3x 2x ] 6x2 +10x _3x3x+1)+2x(1-3x) 2x(3x+35)

+ : ; =
1-3x  3x+1) 1-6x+9x2 (1-3x)(1+3x) (1-3x)%

3% 45x 0 (-3 1-3x
(1-3x)(1+3x) 2x(3x+5) 2(1+3x)

T2



X Xx—5 2x-5 X
d) ) - — + =
%*—25 ELE8E) %EA8% I=F

x.x—(x—5)2 x2 + 5x X

Xx-5)(x+5) 2x-5  5-x
10x—25 _x(x+5)+ X 5 L X 5-x

x(x=9)(x+5) 2x-5 5-x

& x2+xy LY 1 2xy B
x3+x2y+xy2+y3 x2+y2 A Ry x3—x2y+xy2—y3

B x2+xy 5 y __ | B 2xy
x+2+y?) 4y | [ XY -y +yY)

X+y x2+y2—2xy

x2+y? (x-y)(x%+y?)

xty _(x—y)(x2+y2) _Xty

x> +y” (x-y)° Y
2 2
Xy 2x ] 2
9. a)| ——- — _[1____2]:
2x 8 B Iy X x
__ x2 — 2x B 2x2 xz—x—2_
26244 2t -xl )| 2P
__x2—2x B 2x2 X2 gt
20 +4) 2-x)(2+4)] X2

(x2-2x)2-x)-4x> x> +x-2x-2
2(2— x)(x2 +4) x2

__ x(P+4)  (x+D(x-=2) _x+1
22— x)(x% +4) X2 2x

13



b) l_ 2 _ x+l—x—l :x—l:
3x  x+1\ 3x X
|2 B 2 x+l1 2 x+1 X
3x x+1 3x x+1 1 x—1
3x  3x x—1 x-1
c) 2 3[l+l]+—2 ! (%H] :x—31:
(x+1)" \x Xx“+2x+1\x X
R T S S e B
x4+ x x+1? X% | x-1
__ 2 x2+1 x> _(x2+2x+l).x3_ X
x(x+1? xXPx+D? [ x-1 Px+nx-1) x-1
B 9 9 2 2
60. a) X _x+l: X X 1:x x+l:x x“+1
x—1 X x+1 X x(x—1) x(x+1)
_x(x+1)  x+1
x(x-1) x-1"
b (3-5). 9-x2  5x+5-20 (x+1)?
4 x+1) xX242x+1  4x+1) 9-x?
_S(x=3)(x+D? S(x+1)
Ax+1)(3B-x)(3+x) 4(x+3)
61. a) x=i—; BiR i
7 3
62. a)Diukién:x#-2,x#1; b)x#0,x=1;
c)x=0,x#5; d) x=-5,x#5.
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63.

64.

3
a) x=—;
) 2

# .’ i ~ 2 L 4 A K . ” = ~ 2
b) Khéng c6 gid tri nao clia x dé€ gi4 tri clia bi€u thitc bang O vi x™ + 1 > 1
véi moi gid tri cla x ;
c) x=-5, (x2 — 25 =0 khi x =5 hoac x =-5, nhung khi x = 5 thi gia tri cua

mau ciing bang 0, gid tri cua phan thitc khéng xic dinh ; do dé gi4 tri cna

phan thitc bang O chi khi x =-5) ;

d) Khoéng c6 gid tri ndo ctia x dé€ gid tri chia biéu thitc bang 0.

HD : Gia tri cua biéu thitc — dwoc xdc dinh khi gia tri cua P xac dinh con
gia tri ciia Q x4c dinh va khéc 0.

a) Gia tri cua x —=— xac dinh khi x # 0, con gia tri ctia
X

x2+2x+1  2x+2  x*-1

X X X

xac dinh va khac 0 khi x # 0 va x” -~ 1#0. Do d6 diéu kién cua x 1a : x # 0,

x# 1, x#-1.Véi diéu kién dé ta cé :

1
x—; _xz—l_xz—l_l.
x242x+1 2x+2  x  x
X X
X 1 x2 +1

b)

+ = c6 gid tri xac dinh khi x # £1,
x+1 x-1 (x+I)(x-1)

2x+2  Ax _2x+1)P-4x _ 2Ax* +1)
x-1 x2_1 (x-Dx+1) (x-1Dx+1)

c6 gia tri xdc dinh va
khac O ciing khi x # +1.

B



Do dé diéukiénciaxla x=1,x#-1.Tacé:

x 1 %% +1
_l’_
x4l %l =11 L
2x+2  4x 2x2+1) 27
x=1 x> 1 x-Dx+D)

c)Diéukién: x=1,x#-1.Tacd:

1 _x3—x[ x J_ 1 x(x2-1) x(x+D)=-(x=1) _
x=1 232zl 22-1) =1 2291 & DE—1)2
Sl x(x=Dx+D) x4l 1 x =

x—1 x2+1  (x+Dx-1)2 x-1 x-1 x-1I ’

d)Diukién: x#-6,x#6,x=3,x#0.Tacé:

[ X  x-=06 ] 2}(—6Jr - :nc2—(>(—6)2 x(x+6)+ s 2
x2-36 x2+6x) x2+6x 06-x X(x-6)(x+6) 2(x-3) 6-x

_12x-36 LX 6 X _6—x__1
2Ax-6)(x-3) 6-x x-6 x-6 x-6 '

2
65. a) Biéu thifc [x i 1] xac dinh khi x # 0.

X
x2+1 2 (1 1 _:,(2+1+ 2 x+1_ x24+2x+1  (x+1)?
xz x+1 X xz x+1 X xz xz

Biéu thitc ndy x4c dinh vi khdc Okhi x #0vax #—1.

Vay diéu kiéncna x1a x#0, x #—1.

2 2 ) )
Tacé;[x”] {" +1. 2 [lH]]:(HZI) :(x+21) i

X x2 x+1{ x X X
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66.

b) Véi diéu kién x # 0, x #+3, x # —% taco :

X _x2+3x X+3 X X _x(x+3) (x+3)2—x2 B

x=3  2x+3 (x2-3x x%2-9) x-3  2x+3 x(x-3)(x+3)
X _x(x+3) 6x+9 _ X 4 s

x-3 2x+3 x(x-3)(x+3) x-3 x-3 x-3

a) Véidiéukiénx = 1, x -1 tacd:

x+2(_x° ) 8x+7 _x+2 x>42x+2 _ 8x+7 _

x—1 | 2x+2 19%2-9 x-1 2x+1) 2x=-D(x+1)

Cxtaad e rex+4-8x-7 xP P 2% -02x-3
2x—1)(x+1) 2(x—1)(x+1)

xtox2+2x3 - 2x+3x2 -3 K2 (P -D+2x(x>-D)+3(x>-1)
2x—1)(x+1) 2Ax—1)(x+1)

C(xEDx=DEZ+2x+3) x> +2x+3
- 2Ax—1)(x+1) g

.2 2 2 2 3 comiw 5
Vix " +2x+3=x +2x+1+2=(x+1)"+2>2 véimoi gia tri cua x nén

gi tri ctia biéu thitc da cho luén duong véi moi gid tri chia x khdce £1.

b) Véi diéu kién x 20, x # -3 tacé:

- x2 { x> J 3> —14x+3 1-x> x2—x-3 3x2—14x+3
X

x+3 x2 4 3x X x+3 X(x+3)

B —x4+x3+4x2—x—3+3x2—14x+3 B —x4+x3+7x2—15x B

B x(x+3) x(x +3)

x(C = x%=Tx+15) _ x> +3x% —4x? —12x+5x+15 _
x(x+3) X+3

—(x+3)(x>—4x+5) B
Xx+3

(x2—4x+5).

H



N 2 i o s g
Vix —4x+5=x"-4x+4+1=(x—-2) +1=1>0vdsi moi gia tri cua x
nén gia tri ctia biéu thitc luén luén Am véi moi gi4 tri khdc O va khic —3 cfa x.

67. a)Véidiéukiénx=0,x#2tach:

2 2 2 2.4 2,0 o2
X [x +4_4J+3: X~ X +4 4x+3:x(x 2) a

x| X Xx—2 X x(x—2)

= x(x—=2)+3=x2-2x+1+2=(x-1)2 +2.

Ta c6 (x — l)2 + 2 =2 v6imoi gia tri cta x va c¢6 gid tri nho nhat bang 2 khi
x = 1. Vi x = | thod min diéu kién nén biéu thitc da cho cé gi4 tri nhd nhit
bang 2 khi x = 1.

b) Véi diéu kién x # -2, x # 0, ta cd :

X+2 X X X+2 X

(x+2)? {1_ % J_ x2+6x+4  (x+27 x+2-x> x> +6x+4
X

_(x+2)(=x%+x+2)  x2+6x+4

X X
_—x3—x2+4x+4—x2—6x—4

X
W . We - PSP VPN

X

Viit 2x+2=x"+2x+ 1+ 1=(x+ 1)> + 1 nén biéu thirc ¢6 gid tri nho
nhit bang 1 khi x =-1.

Vi x = —1 thod mén diéu kién nén bi€u thitc di cho c6 gi4 tri 16n nhat bang —1
khix =-1.

Bai tap bd sung

5, 2 2 _ 2 9 _
L Gigi:Po|| XY X +y +y-2] @x"+y+2)2x" +y-2)
2y —-x  (x+y)(x-2y) (x+ y)(x + 1)

_ X + 1
.2x2+y+2
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_ (x—y)(x+y)+x2+y2+y—2 (x+y)(x+1)
(x+ )2y — x) 22+ y+2)2x2+y-2)

2x2+y+2
B == |

(2P dy=2 xd1 L
2y — X '2x2+y_2'x+1 2y—x'

3 1
Taix=-176 viy=— thigidtricia Qla —.
. Y= el Q 5

IL2. Gidi: Tacé (a-b)(c” +be —a’— ab) = (a — b)[(c* — a°) + (bc — ab)]
=(a—b)c—a)a+b+c).
Tuong tu: (b— c)(a’+ac—b>—be) = (b-c)a-b)a+b+c),
(c—a)b>+ab—c?—ac)=(c—a)b—c)a+b+c).
MTC=(a—b)b-c)(c—a)a+Db+c).
Ki hiéu biéu thitc di cho béi Q, ta cé :

c—-at+a-b+b-c _
(a—b)b—c)c—a)a+b+c)

Q=

19



P HAN HINH HQC

§1.

12

10%,

80

Chuong I
TUGIAC
PE BAI
Tur giac
Tinh téng cdc gbéc ngoii clia tit gidc (tai méi dinh cha tit gide chi chon mot
g0c ngoai).
Tt giac ABCD co6 AB = BC, CD = DA.

a) Chiing minh rang BD la dudng trung truc
cua AC.

b) Cho biét B = 100°, D = 70° ,tinh A va €.

V& lai tif gidc ABCD & hinh 1 vio v& bang cach A g D
vé hai tam giac. Hinh 1

Tinh c4c géc clia ti gide ABCD, biét rang :

A:B:€:P=1:2:3:4.

Tt gidc ABCD ¢6 A = 65°,B =117°, € = 71°. Tinh s6 do géc ngodi tai
dinh D.

Chitng minh rang cdc géc ctia moét tit gide khong thé déu 14 géc nhon, khong
thé déu 13 géc ti.

Cho tit gidc ABCD. Chiing minh rang téng hai géc ngodi tai cdc dinh A v C
bang téng hai géc trong tai cdc dinh B va D.

Tt gidc ABCD ¢6 A = 110°, B = 100° . Cc tia phan gidc ciia cdc gée Cva
D cat nhau & E. C4c dudng phén gidc clia cdc gée ngodi tai cdc dinh Cva D
cat nhau ¢ F. Tinh @ED, EFD.

Chitng minh rang trong mot tit gidc, tdng hai dudng chéo 16n hon téng hai
canh déi.

Chitng minh rang trong mét tif gidc, téng hai dudng chéo 16n hon nira chu vi
nhung nhé hon chu vi cuaa tit gidc dy.



Bai tap bd sung

1.1.

1.3.

§2.

11.

13.

14.
15.

16.

17.

Tét gide ABCD c¢6 B=A +10°, C=B+10°, D= C+ 10°. Khing dinh
nao dudi day la ding ?

(A) A =65 ; (B) B = 85° ; (C)C=100°; (D)D=090°.
Tét gide ABCD ¢6 C = 60°, D = 80°, A — B = 10°. Tinh s6 do céc géc A
va B.

Tt gidc ABCD cé chu vi 66cm. Tinh dé dai AC, biét chu vi tam gidc ABC
bang 56cm, chu vi tam gidc ACD bang 60cm.

Hinh thang

Tinh cdc géc cta hinh thang ABCD (AB // CD), biét rang A = 3D,
B- € =30°

Tt gidc ABCD ¢6 BC = CD va DB la tia phén gidc cta géc D. Chitng minh
rang ABCD 12 hinh thang.

Diing thuée va éke ki€m tra xem trong c4c tif gidc trén hinh 2 :

a) T gidc ndo chi c6 mot cip canh song song ;

b) Tir giac nao c6 hai cap canh song song ;

c) T giac nao la hinh thang.

Hinh 2

Tinh céc géc B va D ciia hinh thang ABCD, biét ring A = 60°, € = 130°.
Chitng minh rang trong hinh thang c¢é nhiéu nhat 14 hai géc ti1, c6 nhiéu nhAt
la hai géc nhon.

Chitng minh rang trong hinh thang c4c tia phin gidc clia hai géc ké mot
canh bén vuéng goéc vdi nhau.

Cho tam gisc ABC. CAc tia phan gidc clia c4dc gée B va C cat nhau &1. Qua I
ké dudng thang song song véi BC, cat cdc canh ABva AC & D va E.
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18.

a) Tim cac hinh thang trong hinh vé.
b) Chimg minh rang hinh thang BDEC c¢6 mét canh ddy bang téng hai
canh bén.

Cho tam giac ABC vuéng can tai A. o phia ngoai tam giac ABC, v€ tam giac
BCD vuéng can tai B. Tir giac ABDC 1a hinh gi ? Vi sao ?

Hinh thang vuéng ABCD c6 H=p= 90°, AB = AD = 2cm, DC = 4cm.
Tinh cdc géc cua hinh thang.

Chitng minh rang téng hai canh bén cfia hinh thang 16n hon hiéu hai ddy.

Trén hinh 3 c6 bao nhiéu hinh thang ?

Hinh 3

Bai tap bd sung

2.1.

&
12

82

Hinh thang ABCD (BC // AD) c6 C = 3D. Khang dinh nao duéi day 1a ding ?
(A) A = 45° ; (B) B = 45° ; (C) D = 45° ; (D) D = 60°.
Hinh thang ABCD (AB // CD) ¢6 A — D = 40°, A = 2C. Tinh céc géc clia
hinh thang.

Cho tam gidac ABC vuéng can tai A, BC = 2cm. o) phia ngoai tam giac ABC,
vé tam giac ACE vubng can tai E.

a) Chitng minh rang AECB 13 hinh thang vuéng.
b) Tinh cdc géc va cdc canh cua hinh thang AECB.

Hinh thang can
Hinh thang cdn ABCD c6 AB // CD, AB < CD. Ké cdc dudong cao AH, BK.
Chitng minh rang DH = CK.

Hinh thang cin ABCD c¢6 AB // CD, O 1i giao diém clia hai dudng chéo.
Chitng minh rang OA = OB, OC = OD.



30.

31.

Cho tam gidc ABC can tai A. Trén c4c canh bén AB, AC 14y cdc di€ém M, N
sao cho BM = CN.

a) T giac BMNC la hinh gi ? Visao ?

b) Tinh c4c géc cta tif gidce BMNC biét rang A =40°,

Cho tam gidc ABC cén tai A, cidc dudng phan gidc BE, CF. Chitng minh rang
BFEC 12 hinh thang can cé diy nho bang canh bén.

Chitng minh rang hinh thang cé hai dudng chéo bang nhau 13 hinh thang can.

Tinh c4c géce cha hinh thang can, bi€t mot géc bang 50° .

Hinh thang cAn ABCD c6 diy nhdé AB bang canh bén AD. Chimg minh rang
CA 14 tia phan gidc ctia géc C.

Hai doan thang AB va CD cit nhau tai O. Biét rang OA = OC, OB = OD. Tit
giac ACBD la hinh gi ? Visao ?

Cho tam gidc ABC can tai A. LAy diém D trén canh AB, diém E trén canh
AC sao cho AD = AE.

a) Tt giac BDEC la hinh gi ? Visao ?

b) Cac diém D, E & vi tri ndo thi BD = DE = EC ?

Hinh thang can ABCD c¢6 O 14 giao diém clia hai dudng thang chita canh bén
AD, BC va E 1a giao diém cta hai dudng chéo. Ching minh rang OE 1a
duong trung truc cua hai day.

a) Hinh thang cin ABCD cé didy nhd AB = b, diy 16n CD = a, dudng cao AH.

Chitng minh rang HD = %, Ho= 22 b

(avab co cung don vi do).

b) Tinh duwdng cao ctua hinh thang cén cé hai ddy 10cm, 26cm va canh bén
17cm.

Hinh thang cdn ABCD c6 duwong chéo DB vuéng goc véi canh bén BC, DB la
tia phén gidc cua gbée D. Tinh chu vi ctia hinh thang, biét BC = 3cm.

Bai tap bd sung

3.1.

Hinh thang can ABCD (AB // CD) c6 A =170° Khang dinh nao dudi day
la ding ?

(A)C=110°: (B)B=110°; (C)C=70"": (D) D = 70°.
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39.

40.

41.

84

Hinh thang cin ABCD (AB // CD) c¢é hai dudng chéo cat nhau tai I, hai
dudng thang chita cdc canh bén cat nhau & K. Ching minh rang KI 1a dudng
trung true cua hai ddy.

Hinh thang can ABCD (AB // CD) c6 6 = 60°, DB la tia phan gidc cua
géc D. Tinh cdc canh clia hinh thang, biét chu vi hinh thang bang 20cm.

Pudng trung binh ctia tam giac, cla hinh thang

Cho tam gidc ABC, diém D thuéc canh AC sao cho AD = %DC. Goi M la

trung diém ctia BC, I 14 giao di€ém cfia BD vd AM. Chitng minh rang Al = IM.
Hinh thang ABCD c¢6 diay AB, CD. Goi E, F, I theo thit tr 14 trung diém ctia
AD, BC, AC. Chitng minh rang ba di€fm E, I, F thaamg hang.

Cho tif gidc ABCD. Goi E, F, I theo thit tir 13 trung di€ém ctia AD, BC, AC.
Chitng minh rang :

a)EI//CD,IF /| AB;

+
b) EFEM-

Cho hinh thang ABCD (AB // CD), M 1a trung di€ém clia AD, N 1A trung
diém ctia BC. Goi I, K theo thif tir 13 giao diém ctia MN véi BD, AC. Cho
bi€t AB = 6cm, CD = 14cm. Tinh cac d6 dai MI, IK, KN.

Cho tam gidc ABC, c4c dudng trung tuyén BD va CE cat nhau & G. Goi I, K
theo thit tir 13 trung di€ém ctia GB, GC. Chiing minh rang DE // IK, DE = IK.

Cho tam gidc ABC, dudng trung tuyén AM. Goi D 1A trung diém ctia AM, E

1a giao diém ctia BD va AC. Chimng minh rang AE = %EC.

Cho tam gidc ABC, cdc duong trung tuyén BD, CE. Goi M, N theo thi tur 1a
trung di€ém ctia BE, CD. Goi I, K theo thit tir 13 giao di€ém cfia MN véi BD,
CE. Ching minh rang MI = IK = KN.

Chitng minh ring dudng thang di qua trung diém mot canh bén ctia hinh
thang v song song véi hai ddy thi di qua trung diém ctia hai dudng chéo va
di qua trung diém clia canh bén thit hai.

Chitng minh rang trong hinh thang ma hai ddy khéng bang nhau, doan thang
ndi trung diém clia hai durdng chéo bang nira hiéu hai day.



43.

Hinh thang ABCD c6 AB // CD, AB = a, BC = b, CD = ¢, DA = d. Cac
dudng phan giic clia cdc gée ngodi dinh A va D cat nhau tai M, cdc dudng
phén gidc clia cdc géc ngoai dinh B va C cat nhau tai N,

a) Chitng minh rang MN // CD.

b) Tinh d6 dai MN theo a, b, ¢, d (a, b, ¢, d c6 cung don vi do).

Cho tam gide ABC, dudng trung tuyén AM. Goi O 13 trung di€ém ctia AM.
Qua O k& duwdng thang d cit cdc canh AB va AC. Goi AA', BB, CC' 1a cic
dudng vuéng géc ké tir A, B, C dén dudng thang d. Chitng minh rang :

BB' + CC'
AA'E —.
2
Bai tap bd sung
. A B

4.1. Trén hinh bs.1, ta ¢6 AB // CD // EF // GH _
va AC = CE = EG. Biét CD =9, GH = 13. c D
C4c do dai AB va EF bang : "

F
(A)8val0; (B) 6va 12; 7[ \
(C)7vall; (D)7 va 12, e 13 H
Hay chon phwong an ding. Hinh bs.1

4.2. Cho duwdng thiang d va hai di€ém A, B c¢6 khoang cdch dén dudng thang d theo
thit trr 13 20cm va 6em. Goi C 1a trung di€ém ctia AB. Tinh khoang cach tir C
dén dudng thang d.

4.3. Cho tam gidc ABC. Goi M la trung diém ctia BC. Trén tia d6i clia tia BA 1ay
diém D sao cho BD = AB. Goi K 1a giao diém ctia DM va AC. Chitng minh
rang AK = 2KC.

§5. Dung hinh bing thudc va compa. Dung hinh thang

45. Dung tam gidc ABC vuéng tai A, biét canh huyén BC = 5cm va B =35°,

46. Dung tam gidic ABC vuoéng tai A, bi€t canh huyén BC = 4,5cm va canh géc
vuéng AC = 2cm.

47. Dung géc 30° bang thude va compa.

48. Dung hinh thang cin ABCD (AB // CD), biét CD = 3cm, AC = 4cm, % =70°.
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49.

50.
Sl.

53.
54.

oo%.

S56*.

57,

S8.

9.

Dung hinh thang ABCD (AB // CD), biét B =90°, AD = 2cm, CD = 4cm,
BC =3cm.

Dung tam gidc ABC can tai A, biét BC = 3cm, dudng cao BH = 2,5cm.

Dung tam gidc ABC, biét ]§ = 40° , BC = 4cm, AC = 3cm.

Dung hinh thang ABCD (AB // CD), biét AD = 2cm, CD = 4cm, BC = 2,5¢cm,
AC=35cm.

Dung hinh thang cin ABCD (AB // CD), biét AD = 2cm, CD =4cm, AC = 3,5cm.
Dung hinh thang can ABCD (AB // CD), biét hai ddy AB = 2cm, CD = 4cm,
dwong cao AH = 2cm.

Dung hinh thang ABCD, biét hai ddy AB = 2cm, CD = 4cm, é =
B =70°,

Dung hinh thang ABCD, biét hai ddy AB = lcm, CD = 4cm, hai canh bén
AD =2cm, BC = 3em.

Dung hinh thang can ABCD, biét hai diy AB = lem, CD = 3cm, duwdng chéo
BD =3cm.

Dung ti gidc ABCD, bi€t AB = 2cm, AD = 3cm, A =80°, B =120°,
€ =100°.

Dung géc 75° bang thuéc va compa.

Bai tap bd sung

S.1.

52"

§6.

60.

86

Dung hinh thang cidn ABCD (AB // CD) biét BC = 3cm, AB = 2cm, dudng
cao bang 2,5cm.

. Dung tam gidc ABC biét B= 80°, BC=3cm, AB+ AC=5cm.

Dai xitng truc

Cho tam giac ABC c6 A= 70°, diém M thu6c canh BC. V& diém D d6i
xttng véi M qua AB, vé di€ém E d6i ximg véi M qua AC.

a) Chitng minh rang AD = AE.
b) Tinh s6 do géc DAE.



61.

63.

64.

65.

66.

67.

68.

Cho tam giac nhon ABC c6 A =60° , trie tam H. Goi M 14 diém déi xitng
véi H qua BC.

a) Chitng minh ABHC = ABMC.
b) Tinh BMC.

Cho hinh thang vuéng ABCD (Q =B= 90°). Goi H 1a diém déi xitng véi

B qua AD, 113 giao di€ém ctia CH vd AD. Chitng minh rang A1B = BIC.

Cho hai di€ém A, B thuéc ciing mot nira mat phang c6 bd 1a dudng thang xy
(AB khoéng vuéng gbc véi xy). Goi A' 1a diém d6i ximg véi A qua xy, C 1a
giao di€ém ctia A'B va xy. Goi M 1a diém bat ki khac C thudc dudng thang
xy. Chitng minh rang AC + CB < AM + MB.

Cho tam gidc ABC cén tai A, dudng cao AH. Trén canh AB lay diém I, trén
canh AC 14y diém K sao cho Al = AK. Chitng minh rang di€ém I d6i xing
véi diém K qua AH.

Ti¢ gisc ABCD c6 AB = BC, CD = DA (hinh cdi diéu). Chiing minh rang
diém A déi ximg véi di€ém C qua dudng thang BD.

Tam gide ABC c6 AB < AC. Goi d 1a dudng trung true ctia BC. V& diém K
dsi ximg véi diém A qua dudng thang d.

a) Tim céc doan thang d8i ximg véi doan thang AB qua d, d6i xitng véi doan
thang AC qua d.

b) Tir giac AKCB la hinh gi ? Visao ?

Cho tam gidc ABC. Diém M nam trén dudng phan gidc clia gbc ngoai dinh C
(M khéc C). Chitng minh raing AC + CB < AM + MB.

Trong cdc hinh nét ddm vé& trén gidy ké 6 vuéng & hinh 4, hinh 5, hinh nao
cé truc déi ximg ?

Hinh 4 Hinh 5

87



69. V& hinh d8i xing qua dudng thing d d
cua hinh di vé (h.6).

70. Dién diu "x" vao 6 thich hop : Hinh 6

Cau khang dinh bPung Sai

a) Tam gidc c6 mot truc déi xing 1a tam gidc cén

b) Tt gidc c6 mot truc d6i xing 1a hinh thang can

71. Chitng minh rang giao di€ém hai dudng chéo clia hinh thang cAn nam trén

truc d6i xing cua hinh thang can.

72%. Cho géc nhon xOy, diém A nam trong géc d6. Dung diém B thuéc tia Ox,
diém C thuoc tia Oy sao cho tam gidec ABC c6 chu vi nhé nhat.
Bai tap bd sung

6.1. Hiy ndi mbi 6 clia cot bén trdi véi mot 6 clia cot bén phai dé dwoc khang

dinh ding.

1) Truc déi xing cta tam gidc ABC | A) dudng trung truc cua AB.
(AB=BC) Ia

2) Truc d6i xirng cua hinh thang cén | B) dudng trung truc cua BC.
ABCD (AB//CD) la

C) dudng trung true cia AC.

6.2. Cho tam gidc ABC can tai A. Trén tia d6i cfia tia AB 14y di€ém D, trén tia déi
cta tia AC 14y diém E sao cho AD = AE. Goi M 1A trung di€ém cfia BC.
Chitng minh rang D déi xiing véi E qua AM.

88



§7.
73.

74.
73.

76.

77.

78.

79,

80.

Hinh binh hanh B H

Cac tir giac ABCD, EFGH vé trén Al E il
gidy ké 6 vuoéng & hinh 7 c6 1a hinh /
binh hanh hay khoéng ? /
c
“,ﬂ"'
D F
Hinh 7

Cho hinh binh hanh ABCD. Goi E 1a trung diém clia AB, F 1a trung diém
cta CD. Chitng minh rang DE = BF.

Cho hinh binh hanh ABCD. Tia phan gidc clia géc A cat CD & M. Tia phan
gidc cia gée C cat AB & N. Chitng minh rang AMCN 14 hinh binh hanh.

Trén hinh 8, cho ABCD 1a hinh A B
binh hanh. Ching minh rang AECF F
14 hinh binh hanh.
E
D C
Hinh 8

Tit gide ABCD c6 E, F, G, H theo thit tir 14 trung diém clia cdc canh AB, BC,
CD, DA. Tw giac EFGH la hinh gi ? Visao ?

Cho hinh binh hinh ABCD. Goi I, K theo thit tir 1A trung di€ém ctia CD, AB.
Dudng chéo BD cat Al, CK theo thit tir & E, F. Chitng minh rang DE = EF = FB.

Tinh cdc géc cua hinh binh hanh ABCD, biét :
a) A =110° ;
b) A- B=20°,

Trong cac tir gidc trén hinh 9, tir gidc nao 1a hinh binh hanh ?

F
D C
E K M
110° 70°
4] G o]
80° 100 70
A B t L N
b} c

)

a)

Hinh 9
89



81.

85*,

86+,

87*.

88+,

90

Chu vi hinh binh hinh ABCD bang 10cm, chu vi tam gidc ABD bang 9cm.
Tinh do6 dai BD. A B

Trén hinh 10, cho ABCD 1a hinh binh hanh.
Chitng minh rang AE // CF.

Hinh 10
Cho hinh binh hAinh ABCD. Goi E, F theo thit tir 1A trung di€ém ctia AB, CD.
Goi M 1a giao diém clia AF va DE, N 13 giao diém ctia BF va CE. Ching

minh rang :

a) EMFEN la hinh binh hanh.

b) C4c dudng thang AC, EF, MN déng quy.
Trén hinh 11, cho ABCD 1a hinh

binh hanh. Ching minh rang :

a) EGFH 1a hinh binh hanh.

b) C4c dudng thang AC, BD, EF, GH déng quy. Hinh 11

Cho hinh binh hanh ABCD. Qua C k& dwdng thang xy chi c¢6 mot diém

chung C véi hinh binh hanh. Goi AA', BB, DD’ 1a ciac dudng vudéng gbéc ké
tir A, B, D dén dudng thang xy. Chitng minh rang AA' = BB' + DD'.

Cho hinh binh hanh ABCD va dudng thang xy khong cé diém chung véi
hinh binh hanh. Goi AA', BB, CC, DD’ 1a cic dudng vuéng gbc ké tir A, B,
C, D dén dudng thang xy. Tim m6i lién hé do dai giita AA', BB', CC', DD'.

Cho hinh binh hanh ABCD ¢6 A = o > 90°. & phia ngoai hinh binh hanh,
v& céc tam gidc déu ADF, ABE.

a) Tinh EAF .

b) Chitng minh rang tam gidc CEF 1a tam giic déu.

Cho tam giac ABC. o) phia ngoai tam giac, vé& cac tam giac vuoéng can tai A
14 ABD, ACE. V& hinh binh hanh ADIE. Ching minh rang :

a)IA = BC; b) IA L BC.



89. Dung hinh binh hanh ABCD, biét :
a) AB = 2cm, AD = 3cm, A = 110°. %
&
b) AC = 4cm, BD = 5Scm, Boc = 50° (O la
giao di€ém cilia hai dudng chéo).
90. Cho ba di€ém A, B, C trén gidy ké 6 vuéng (h.12). B
Hiy vé& diém thit tr M sao cho A, B, C, M i C
bén dinh clia mot hinh binh hanh.
91*, Cho tam gidc ABC. Dung dudng thang song
song véi BC, cat canh AB 6 E, cat canh ACS F
sao cho BE = AF. R
Hinh 12
Bai tap bd sung
7.1. Tuw gidc ABCD la hinh binh hanh néu :
(A)AB=CD; (B)AD=BC;
(C)AB//CDva AD=BC; (D) AB=CDva AD = BC.

Hay chon phuwong an ding.
7.2. Cho hinh binh hanh ABCD, cic dudng chéo cat nhau tai O. Goi E, F theo

thit tir 13 trung di€ém ctia OD, OB. Goi K 13 giao diém ctia AE va CD. Chitng
minh rang :

a) AE song song véi CF.
b) DK = %KC.

7.3. Cho hinh binh hinh ABCD. LAy diém E trén canh AB, diém F trén canh CD
sao cho AE = CF. Chitg minh rang ba dudng thang AC, BD, EF déng quy.

§8. P&i xirng tam
92. Cho hinh 13 trong d6 ABCD 14 hinh binh hanh. Chimg minh rang diém M
dei xttng véi diém N qua diém C.

A irl B L M A

B D C
Hinh 13 Hinh 14

91



23

94.

935.

96.

9.

98.

99.

100.

101.

92

Cho hinh 14 trong dé DE // AB, DF // AC. Chitng minh rang diém E d6i
xttng véi di€ém F qua diém 1.

Cho tam gidc ABC, cdc dudng trung tuyén BM, CN. Goi D 14 diém déi xitng
v6i B qua M, goi E 1a di€ém d6i xitng véi C qua N. Chitng minh rang di€ém D
dei xttng véi diém E qua diém A.

Cho tam gidc ABC vuéng tai A, di€ém D thudce canh BC. Goi E 12 diém d6i
xttng véi D qua AB, goi F 13 di€ém d6i xitng v6i D qua AC. Chitng minh rang
cdc diém E va F d6i xing véi nhau qua diém A.
Cho hinh binh hanh ABCD, O Ia giao diém
ctia hai dudng chéo. Mot dudng thang di qua
O cat hai canh d6i AD, BC & E, F. Chiing
minh rang cdc di€ém E va F d6i xitng v6i nhau
qua diém O. H

Cho hinh 15 trong d6 ABCD la hinh binh [ C
hanh. Chitng minh rang cdc diém H va K d6i
xttng véi nhau qua di€ém O.

Cho tam gidc ABC, D 14 trung diém ctia AB, E 13 trung diém ctia AC. Goi
O 12 mét diém bAt ki nam trong tam gidc ABC. V& diém M déi xitng véi O
qua D, v& diém N déi xttng véi O qua E. Chitng minh rang MNCB 14 hinh
binh hanh.

Cho tam gidc ABC, cdc dudng trung tuyén AD, BE, CF cat nhau & G. Goi H
14 diém déi xitng véi G qua D, 114 diém déi xing v6i G qua E, K 13 diém d6i
xttng véi G qua F. Tim cdc diém d6i xitng vé6i A, véi B, véi C qua G.

Cho hinh binh hinh ABCD, O 14 giao diém ctia hai dudng chéo. Qua O, vé
dudng thang cat hai canh AB, CD & E, F. Qua O vé dudng thang cat hai canh
AD, BC ¢ G, H. Chitng minh rang EGFH 12 hinh binh hanh.

Cho géc xOy, diém A nam trong géc dé. V& di€ém B d6i ximg véi A qua Ox,
vé diém C déi xing v6i A qua Oy.

a) Chitng minh rang OB = OC.

b) Tinh s6 do géc xOy dé B déi xiing v6i C qua O.

Hinh 15

. Cho tam gide ABC cé trire tAm H. Goi M 14 trung di€ém ctia BC, K 13 diém

déi xing v6i H qua M. Tinh s6 do cac géc ABK, ACK.

. Trong c4c hinh sau, hinh nio cé tAm déi xitng ? V&i céc hinh dé, hiy chi 16

tAm d6i xing cua hinh.
a) Poan thing AB.

b) Tam gidc déu ABC.
c) Duong tron tam O.



104.

105,

Cho géc xOy va diém A nam trong géc dé.

a) V& diém B d6i ximng v6i O qua A. Qua B ké dudng thang song song vdi
Ox, cat Oy & C. Goi D 1a giao diém cfia CA vd Ox. Chitng minh ring céc
diém C va D d6i xiing véi nhau qua diém A.

b) Tir d6 suy ra cach dung dudng thang di qua A, cat Ox, Oy & D, C sao cho
A 13 trung diém ctia CD.

Cho tam gidc ABC, diém M nam trén canh BC. Goi O 1a trung diém ctia
AM. Dung diém E thuéc canh AB, diém F thudc canh AC sao cho E d6i
xtng véi F qua O.

Bai tap bd sung

8.1.

§9.

106.

107.

108.

109.
110.

Xét tinh diing — sai ctia méi khang dinh sau :

a) Trung di€ém ctia mot doan thang 13 tam d6i xting ctia doan thang dé.

b) Giao diém hai dudng chéo ctia moét hinh binh hanh 13 tAm d6i xiing ctia
hinh binh hanh dé6.

c¢) Trong tam cuia mét tam gidc 1a tAm d6i xing clia tam gidc dé.

d) Tam cua mét dudng tron 1a tAm d6i xiing cua dudng tron dé.

Cho tam gidc ABC, dudng trung tuyén AM va trong tam G. Goi I 13 diém
déi xing véi A qua G.

Chitng minh rang I 13 diém d6i xting véi G qua M.

Hinh chir nhat

Tinh duwdng chéo d cua mot hinh chit nhat, bi€t dé6 dai cdc canh a = 3cm,
b = Sem (lam tron két qua dén chir s6 thap phan thit nhat).

Chitng minh rang trong hinh chit nhat :
a) Giao di€ém ctia hai dudng chéo 13 tam d6i xiing cia hinh.

b) Hai dwong thang di qua trung di€m ctia hai canh d6i 1a hai truc d6i xiing
cta hinh. A 16 B

Tinh d6 dai dudng trung tuyén tGng véi canh
huyén clia mét tam gidc vuéng cé cic canh géc x 17
vuéng bang Scm va 10cm (1am tron két qua dén
chit s6 thap phéan tha nhat).

_
) 24 c
Tinh x trén hinh 16 (don vi do : cm). Hinh 16

Chitng minh rang cdc tia phin gidc cdc géc ctia mot hinh binh hanh cat nhau
tao thanh mot hinh chit nhat.
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111.

113.

114.

115.

116.

117.

118.

119.

94

T giac ABCD c6 hai duong chéo vuong géc véi nhau. Goi E, F, G, H theo
thit tu 14 trung di€m clia cdc canh AB, BC, CD, DA. Tit gidc EFGH 14 hinh
21?7 Visao ?

. Tim céc hinh chit nhat trén hinh 17 (trong hinh 17b, O 14 tAm cua dudng tron).

= N
K/

D

/N,

Q

a) b)
Hinh 17

H c

>

Céac céau sau dung hay sai ?
a) Hinh chii nhat 13 t¢ gidc c6 tit ca cdc gbe bang nhau.
b) T\ gidc c6 hai dudng chéo bang nhau 13 hinh chit nhat.

¢) Tt gidc c6 hai dudng chéo bang nhau v cat nhau tai trung diém ctia méi
duwong la hinh chit nhat.

Cho tam gidc ABC vuéng can tai A, AC = 4cm, di€ém M thuéc canh BC. Goi
D, E theo thit tu 14 chan cdc dudng vuéng gbc ké tut M dén AB, AC.

a) Tt gidc ADME Ia hinh gi ? Tinh chu vi cua t@ gidc dé.
b) Di€ém M & vi tri nao trén canh BC thi doan thang DE cé dé dai nhé nhit ?

Cho tam gidc ABC can tai A, cdc dudng trung tuyén BM, CN cat nhau tai G.
Goi D 12 diém d6i xiing véi G qua M, goi E 14 di€ém déi xiing véi G qua N.
Tt giac BEDC 1a hinh gi ? Vi sao ?

Cho hinh chit nhat ABCD. Goi H 1a chian duong A
vuong géc ké tr A dén BD. Biét HD = 2cm, &
HB = 6cm. Tinh cac doé dai AD, AB (lam tron .&
dén hang don vi). c A D

Chitng minh rang ba diém C, B, D trén hinh 18
thang hang.

Tit gide ABCD c6 AB L CD. Goi E, F, G, H theo thit tu 1a trung diém cta
BC, BD, AD, AC. Chiing minh rang EG = FH.

Cho tam gide ABC, dudng cao AH. Goi D, E, M theo thit ty 14 trung diém
cua AB, AC, BC. Chitng minh rang t& gidc DEMH 14 hinh thang can.

Hinh 18



120. Cho tam gisc ABC vuéng tai A, di€ém D thuéc canh AC. Goi E, F, G theo
thit tu 12 trung di€ém cta BD, BC, DC. Chiing minh rang tit gide AEFG 1a
hinh thang can.

121%*.Cho tam giac nhon ABC, cdac duong cao BD, CE. Goi H, K theo thit tu la
chan cdc dudng vuéng géc ké tir B, C dén dudng thang DE. Chitng minh
rang EH = DK.

HD : V& diém1 14 trung di€ém cta DE, diém M 1a trung di€m ctia BC.

122%*,Cho tam giac ABC vuéng tai A, duong cao AH. Goi D, E theo tht tu la chan
cdc dudng vudng goc ké tu H dén AB, AC.

a) Chitng minh rang AH = DE.

b) Goi I 14 trung diém clia HB, K 13 trung di€ém ctia HC. Chitng minh riang
DI // EK.

123*.Cho tam gidc ABC vuong tai A, dudng cao AH, dudng trung tuyén AM.

a) Chiing minh rang HAB = MAC.

b) Goi D, E theo thit tu 1a chan cdc dudng vuéng goéc ké tt H dén AB, AC.
Chitng minh rang AM vuéng géc véi DE.

Bai tap bd sung

9.1. Mot hinh chit nhét ¢é hai canh ké bang 4cm va 6em. D6 dai dudng chéo cna
hinh chit nhat dé bang bao nhiéu xentimét ?

(A) 8cm ; (B) ﬁcm ; (C)9cm ; (D) ¥42cm.
Hay chon phuong an ding.

9.2. Cho tam giac ABC vuéng tai A, duong cao AH. Goi I, K theo thit tw 1a trung
diém cta AB, AC. Tinh s6 do géc THK.

9.3. Cho hinh thang can ABCD, duong cao AH. Goi E, F theo thit tu 1a trung
di€ém cfia c4c canh bén AD, BC. Chitng minh rang EFCH 14 hinh binh hanh.

§10. Pudng thing song song Vi mot dudng thang cho trudc

124. Cho doan thang AB. Ké tia Ax bit ki, 1dy cdc di€ém C, D, E sao cho
AC = CD = DE. Qua C va D ké cdc dudng thing song song véi EB. Chiing
minh rang doan thang AB bi chia ra ba phan bang nhau.

125. Cho géc vuéng xOy, diém A trén tia Oy. Diém B di chuyén trén tia Ox. Goi
C1a diém d6i xiing véi A qua B. Diém C di chuyén trén dudng nao ?
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126.

129%,

130.

131.

Cho tam gidc ABC, diém M di chuyén trén canh BC. Goi I 14 trung diém ctia
AM. Diém I di chuyén trén dudng nao ?

. Cho tam gidc ABC vuéng tai A, di€ém M thu6c canh BC. Goi D, E theo thit

tu 12 chan cdc dudng vuéng géc ké tit M dén AB, AC.
a) So sanh cac do dai AM, DE.
b) Tim vi trf cia diém M trén canh BC dé DE cé do dai nhé nhat.

. Cho diém A nim ngoai dudng thang d. Pi€ém M di chuyén trén dudng thang d.

Goi B 14 diém d&i xttng véi A qua M. Diém B di chuyén trén dudng nio ?
Cho doan thang AB, diém M di chuyén trén doan thang dy. V& vé mot phia
ctia AB céc tam gidc déu AMD, BME. Trung di€ém I ctia DE di chuyén trén
duong nao ?

Hinh chit nhat ABCD c6 canh AD biang nira dudng chéo AC. Tinh géc nhon
tao bdi hai dudng chéo.

Dung hinh chit nhat ABCD, biét dudng chéo AC = 4cm, géc tao bdi hai

dudng chéo bang 100° .

Bai tap bd sung

10.1.

10.2.

10.3.

§11.
132.

133.

96

Tap hop giao di€ém hai dudng chéo clia hinh chit nhat ABCD c6 A vi B
c6 dinh la

(A) dudng trung truc cua AD ; (B) dudng trung truc cua AB ;
(C) duong trung truc cua BC ; (D) duong tron (A ; AB).

Hay chon phuong an ding.

Cho géc xOy c6 dinh khic géc bet. Cac di€ém A vi B theo thif tu chuyén
dong trén cac tia Ox va Oy sao cho OA = OB. Duong vuéng géc véi OA tai
A vi dudng vuéng géc véi OB tai B cat nhau & M. Diém M chuyén déng
trén duong nao ?

Xét cdc hinh binh hanh ABCD c¢6 canh AD c6 dinh, canh AB = 2cm. Goi [
14 giao di€ém ctia AC va BD. Diém I chuyén déng trén dudng nao ?

Hinh thoi

Chitng minh rang trung diém bén canh cfia mét hinh chit nhat 13 dinh ctia
mot hinh thoi.

Chitng minh rang trung di€m cdc canh clia mot hinh thoi 13 dinh cfia mot
hinh chtt nhat.



134. Chitng minh rang trong hinh thoi :

a) Giao di€ém ctia hai dudng chéo 13 tAm d6i xiing cia hinh thoi.
b) Hai dudng chéo 1a hai truc d6i xtiing clia hinh thoi.

135. Ti gidc ABCD cé toa d6 cic dinh nhu sau : A(0 ; 2), B(3 ; 0), Q0 ; -2),
D(-3; 0). Tt gidc ABCD la hinh gi ? Tinh chu vi cta tit gidc dé.

136. a) Cho hinh thoi ABCD. Ké hai dudng cao AH, AK. Chiing minh rang AH = AK.
b) Hinh binh hinh ABCD c6é hai dudng cao AH, AK bang nhau. Chiing
minh rang ABCD 14 hinh thoi.

137. Hinh thoi ABCD c6 A = 60° . Ké hai duong cao BE, BF. Tam giac BEF la
tam gidc gi 7 Visao ?

138. Cho hinh thoi ABCD, O la giao diém cilia hai dudng chéo. Goi E, F, G, H

theo thit tu 1a chan cdc dudng vuéng géc ké tir O dén AB, BC, CD, DA. Tu
giac EFGH la hinh gi ? Visao ?

139. Hinh thoi ABCD c¢6 chu vi bang 16cm, dudng cao AH bang 2cm. Tinh céc
gbc cna hinh thoi, bi€t rang A>B.

140. Hinh thoi ABCD c¢6 A = 60°. Trén canh AD 14y di€ém M, trén canh DC lay
diém N sao cho AM = DN. Tam gidc BMN Ia tam gidc gi ? Visao ?

141. Cho tam gidc ABC. LAy cic diém D, E theo thif tur trén c4c canh AB, AC sao
cho BD = CE. Goi M, N, I, K theo thit tir 1 trung di€ém cta BE, CD, DE, BC.
Chitng minh rang IK vuéng géc véi MN.

142*%.Cho hinh binh hanh ABCD, cédc dudng chéo cat nhau & O. Goi E, F, G, H
theo thit tir 12 giao di€ém clia cdc dudng phin gidc clia cdc tam gisc AOB,
BOC, COD, DOA. Chitng minh rang EFGH 14 hinh thoi.

143. Dung hinh thoi ABCD, biét canh bang 2cm, mot dudng chéo bang 3cm.

Bai tap bd sung

11.1. Canh clia moét hinh thoi bang 25, mét dudng chéo bang 14. Dudng chéo
kia bang :
(A) 24 ; (B) 48 ; (C) 4429 ; (D) Mot dap s6 khac.
Hay chon phuong an ding.

11.2. Cho hinh thang cdn ABCD (AB // CD). Goi E, F, G, H theo thi tu la trung
diém ctia c4c canh AB, BC, CD, DA. Tit gidc EFGH 14 hinh gi ?
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11.3.

§12.

144,

145.

146.

147.

148.

149.

150.

151.

98

Cho tam gidc ABC, diém D thuéc canh BC. Qua D ké dudng thing song
song v6i AC, cat AB &1. Qua D ké dudng thang song song véi AB, cat ACH K.

a) Tt gidc AIDK la hinh gi ?
b) Diém D & vi tri no trén canh BC thi AIDK 13 hinh thoi ?

Hinh vuong

Cho tam giac ABC vuéng tai A, duong phan giac AD. Goi M, N theo thit tu
12 chin cdc dudng vuéng gbc ké tir D dén AB, AC. Chiing minh rang ti gidc
AMDN la hinh vuéng.

Cho hinh vuéng ABCD. Trén cic canh AB, BC, CD, DA 14y theo thii tu céc
diém E, K, P, Q sao cho AE = BK = CP = DQ. Tit gidc EKPQ 12 hinh gi ?
Visao ?

Cho tam gisc ABC, diém I nam giita B va C.

Qua I v& dudng thang song song véi AB, ciat AC 3 H.

Qua I v& dudng thang song song véi AC, cat AB 6 K.

a) Ta giac AHIK la hinh gi ?

b) Diém I & vi tri nao trén canh BC thi ti gidc AHIK 13 hinh thoi ?

c¢) Tam gidc ABC c6 diéu kién gi thi tif gisc AHIK 13 hinh chit nhat ?

Hinh chit nhat ABCD c6 AB = 2AD. Goi P, Q theo thi tur 14 trung diém ctia
AB, CD. Goi H 14 giao di€ém ctia AQ v DP, goi K 14 giao diém ctia CP va
BQ. Chiing minh rang PHQK 1a hinh vuéng.

Cho tam gisc ABC vuéng cén tai A. Trén canh BC 14y c4c di€ém H, G sao
cho BH = HG = GC. Qua H va G ké c4c dudng vuéng géc véi BC, chiing cat
AB va AC theo thi tu & E va F. Tt giac EFGH 14 hinh gi ? Vi sao ?

Cho hinh vuéng ABCD. Trén canh AD 14y diém F, trén canh DC 14y diém E
sao cho AF = DE. Chiing minh rang AE = BF va AE | BF.

Cho mét hinh chit nhat cé hai canh ké khéng bang nhau. Chitng minh rang
c4c tia phan gidc cla cdc gbc cla hinh chit nhat d6 cat nhau tao thinh moét
hinh vuong.

Cho hinh vuéng ABCD. Goi E 1a mét diém nam giita C va D. Tia phan gidc
cua géc DAE cat CD 6 F. Ké FH | AE (H € AE), FH cat BC 6 G.

Tinh s6 do géc FAG.



152.

153%.

154%.

155%,

156*.

Cho hinh vuéng DEBC. Trén canh CD 14y di€ém A, trén tia d6i cta tia DC 14y
diém K, trén tia d&i ctia tia ED 14y di€ém M sao cho CA = DK = EM. V& hinh
vuong DKIH (H thudc canh DE). Chiing minh rang ABMI 14 hinh vuéng.

Cho tam gidc ABC. V& & ngoai tam gidc cdc hinh vuéng ABDE, ACFH.
a) Chitng minh rang EC = BH, EC 1 BH.

b) Goi M, N theo thi tu 14 tAm cua cdc hinh vuéng ABDE, ACFH. Goi I 1a
trung di€m cfia BC. Tam gidc MIN 14 tam gidc gi ? Visao ?

Cho hinh vuéng ABCD, diém E thuéc canh CD. Tia phan gidc clia géc ABE
cat AD & K. Chitng minh rang AK + CE = BE.

Cho hinh vuéng ABCD. Goi E, F theo thit tu 13 trung di€ém ctia AB, BC.
a) Chiing minh rang CE vuéng géc véi DF.

b) Goi M 1a giao di€ém ctia CE va DF. Chiing minh rang AM = AD.
HD. Goi K 1 trung diém ctia CD. Chitng minh rang KA // CE.

Cho hinh vuéng ABCD. Vé diém E trong hinh vuéng sao cho EDC = HCD = 15°.

a) V& diém F trong hinh vuéng sao cho FAD = FDA = 15°. Chitng minh
rang tam gidc DEF 14 tam gidc déu.

b) Ching minh rang tam gidc ABE 13 tam gidc déu.

Bai tap bd sung

12.1.

12.2.

12.3.

Hinh vuéng c6 chu vi bang 8 thi dudng chéo bang :

(A)2; (B) V32 ; (©) V8 ; (D) V2.

Hay chon phuong an ding.

Cho hinh thoi ABCD, O 14 giao di€ém ctia hai dudng chéo. C4c tia phan gidc
ctia bén géc vudng cé dinh O cat cdc canh AB, BC, CD, DA theo thit tuw & E,
F, G, H. Tt gidc EFGH 1a hinh gi ?

Cho hinh vuéng ABCD. Trén canh DC 14y di€ém E, trén canh BC 14y di€ém F
sao cho DE = CF. Chitng minh raing AE = DF va AE | DF.

Bai tap on chuong |

157.

Cho tit gidc ABCD. Goi E, F, G, H theo thit tur 13 trung diém ctia AB, BC,
CD, DA. Tim diéu kién cta tit gidc ABCD dé EFGH 14 :

a) Hinh chit nhat ; b) Hinh thoi ; c) Hinh vuéng.
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158.

159.

160.

161.

163.
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Cho tam gide ABC vuéng tai A, di€ém D 1a trung diém ctia BC. Goi M 1a
diém d6i xing véi D qua AB, E 14 giao diém ctia DM va AB. Goi N 14 diém
dei xttng véi D qua AC, F 14 giao di€ém ctia DN va AC.

a) Tt giac AEDF 1a hinh gi ? Vi sao ?

b) Cac tit giac ADBM, ADCN la hinh gi ? Vi sao ?

c¢) Chiing minh rang M déi xiing véi N qua A.

d) Tam gidc vuéng ABC c6 diéu kién gi thi ti gidc AEDF 14 hinh vu6ng ?

Cho tam gide ABC vuéng tai A, dudng cao AH. Goi D 1a diém déi xitng véi
H qua AB, goi E 1a diém d6i xitng véi H qua AC.

a) Chitng minh rang D déi xiing véi E qua A.
b) Tam gidc DHE la tam giac gi 7 Visao ?
c) Tt giac BDEC la hinh gi ? Visao ?

d) Ching minh rang BC = BD + CE.

Cho tit gidc ABCD. Goi E, F, G, H theo thit tr 13 trung di€ém cfia AB, AC,
DC, DB. Tim diéu kién cfia tit gisc ABCD dé€ EFGH 14 :

a) Hinh chit nhat ; b) Hinh thoi ; c) Hinh vuéng.

Cho tam gidc ABC, cdc dudng trung tuyén BD va CE cat nhau & G. Goi H 14
trung di€m ctia GB, K 14 trung di€m ctia GC.

a) Chiing minh rang tif gisc DEHK 14 hinh binh hanh.
b) Tam gidc ABC c6 diéu kién gi thi tt gidc DEHK 14 hinh chif nhat ?

c) Néu cdc duong trung tuyén BD va CE vuéng gbc véi nhau thi ti gidc
DEHK 1a hinh gi ?

. Cho hinh binh hanh ABCD c6 AB = 2AD. Goi E va F theo thi tu la trung

diém clia AB va CD.
a) Cac t giac AEFD, AECF la hinh gi ? Visao ?

b) Goi M 14 giao diém ctia AF vd DE, goi N 14 giao diém ctia BF v CE.
Chitng minh rang tit giAc EMFN 1 hinh chit nhat.

c) Hinh binh hinh ABCD néi trén cé thém diéu kién gi thi EMFN 1a
hinh vuéng ?

Cho hinh binh hinh ABCD c6 E, F theo thif tu 13 trung diém ctia AB, CD.
a) Tt gidc DEBF la hinh gi ? Visao ?
b) Chitng minh rang c4c dudng thang AC, BD, EF ciing cat nhau tai mét diém.



c¢) Goi giao diém ctia AC véi DE va BF theo thit tr 14 M va N. Chitng minh
rang tif gidc EMFN Ia hinh binh hanh.

164%.Cho doan thang AB = a. Goi M 12 m6t di€ém nam giita A va B. V& vé mot
phia cua AB cdc hinh vuéng AMNP, BMLK c¢6 tam theo thi tu 1a C, D. Goi
114 trung di€m ctia CD.
a) Tinh khoang cach tur I dén AB.

b) Khi diém M di chuyén trén doan thang AB thi diém I di chuyén trén
duwong nao ?

Bai tap bd sung
L1. Dién vao ché tréng :

a) Tt gide c6 hai dudng chéo cat nhau tai trung di€ém ctia méi dudng 1a

b) Tit gidc c6 hai dudng chéo bang nhau va cat nhau tai trung diém ctia méi
(81 ) 51 2 T

c¢) Tit gidc c6 hai dudng chéo vudéng géc véi nhau tai trung di€ém ctia méi
duong 1a .....coocooevviiiiiiiiiiinnn

L2. Cho tam gidc ABC can tai A. Goi D, E, F theo thit tu 13 trung diém ctia AB,
BC, AC.

a) Chiing minh rang ADEF Ia hinh thoi.
b) Tam gidc ABC c6 thém diéu kién gi thi ADEF la hinh vuéng ?

LOI GIAI- CHi DAN - PAP SO
§1. T« giac
1. (h19).Tacé A, +B; +€, +B, =360°,

211 2\B
o = A 1
can tinh EAQ +B, +C, + %2.
A, +B, +€, +B, =
R 1 12
— (180° - &)+ (180° - B)) '3/2 c
+(180° - €,)+(180° - B)) Hinh 19
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12

102

720° - (A, +B, + €, + b))

720° - 360° = 360°.

(h.20)

a) BA =BCva DA =DC nén
BD la dudng trung truc cua AC.
b) AABD = ACBD (c.c.c) = BAD = BCD . Hinh 20

Ta lai co

A
Vay téng cic gbéc ngodi cha tit gide bang 360° . B >D
c

BAD +BCD =360° - B- P
= 360° - 100° - 70° = 190°.
Dodé6 A =€ =190° : 2 = 95° .

B
(h.21). VE AABD, biét ba canh :
AD =4cm, BD = 3ecm, AB=2,5cm. 2,

V& ABCD, biét hai canh va géc xen giira :

C
BD = 3cm, BBC =60°, BC=3cm (A vaC A 4 D
thudc hai nira mét phang d6i nhau bd BD). Hinh 21

Theo tinh chat diy ti s6 bang nhau va téng cic gbc cha tit gidc :

A_B_€_D_A+B+E+D_360° _
1 2 3 4 1+2+3+4 10 '

Do dé, A =36°, B=72°, € =108°, B = 144°.
Tinh géc D clia tif gide ABCD, diroc 107° . Géc ngoai tai dinh D bang 73°.
Gia sir bon géce clia mot it gide 12 bén gée nhon thi téng bon gbc cha tit gide

nhé hon 360°, trdi véi tinh chat vé téng cdc gbéc clia tif gide bang 360° .

Vay bén gée clia tif gidc khong thé déu 13 gée nhon.

Hoc sinh tu chitng minh bén géce ctla tit gidc A 2 B

khéng thé déu 1a géc i, 1

(h.22). Goi gl va él la cac gbéc trong

tai cdc dinh A va C. Goi A, va €, I 112
D c

c4c gbc ngoii tai cic dinh A va C.

Hinh 22



10.

Tach: Ay + B, = (180%—f )=+ (180° ~E)
= 360° - &, - €. (1)

Talaicé: B+ D =360° -4, - €. (2)

Tt (1)va (2 suyra: Ay +€, =B+ D,

(h.23). Tit gidc ABCD c6

€+D=360°- A-B

360° - 110° - 100° = 150°

cC+b _150° _
> ;

nén él + %1 = 75" .

ACED ¢6 EED

180° - (C, + D))

= 180° - 75° =105°. Hinh 23
Vi DE va DF la céc tia phan gidc clia hai géc ké bu nén DE L DF. Tuong tu,
CE L CF.
Xét tir gidc CEDF :

F =360° - E- ECF - EDF = 360° - 105° - 90° - 90° = 75°.
(h.24). Goi O 1a giao diém clia hai duwdng chéo AC, BD ciia tif gide ABCD.
Xét AAOB, tacé;

OA + OB > AB (quan hé gitra ba canh A
clia tam giac).

Xét ACOD, tac6: OC+ OD > CD.
Suy ra: OA+ OB+ OC+ OD > AB + CD
tie 1a AC+BD > AB + CD.
Chitng minh tuong tu : AC + BD > AD + BC. Hinh 24
(h.25). bat AB=a,BC=Db,CD =c, DA =d.
Theobai9: AC+BD>a+c

AC+BD>b+d.
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Do d6: 2(AC+BD)>a+c+b+d

B
nén AC+BD > 2+ 0*d, A2
Vay téng hai dudng chéo 16n hon nira chu vi. d b
XétAABC,tacé: AC<a+b.
XétAADC, tacd: AC<c+d. D c C
Suy ra : 2AC<a+b+c+d Hinh 25
Tirongti: i Oh B8 8, 2)

Tw(l)va(2)suyra: AC+BD<a+b+c+d.

Vay téng hai dudng chéo nhd hon chu vi.

Bai tap bd sung

B

1.1. Chon (B).

1.2. Tacé A +B=360° - (C+D) A\/c
D

= 360° - (60° + 80°) = 220°.
Tir A + B =220° va A - B =10°,
ta tinh duge A = 115°, B = 105°. Hinh bs.2

1.3. (h.bs.2)
Chu vi AABC + Chu vi AACD — Chu vi ABCD = 2AC
hay 56 + 60 — 66 = 2AC.
Tir d6 AC = 25 (cm).

§2. Hinh thang

11. (h26). Tir A +P =180°, A = 3D,

ta tinh duge : D = 45°, A =135°. A B
Tir B+ € =180°, B - € = 30°,

- 0 _ 2p0
ta thoh difge: B = 180 =30 _ 450
s D C
B =180° - 75° = 105°. Hinh 26
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13.

14.

15.

16.

(h.27) ABCD c6 BC = CD nén la tam giac can,
suy ra %1 = ﬁ] .

Theo gia thiét %1 = Bz.

Suy ra B = Dy, do d6 BC // AD (c6 hai géc
so le trong bang nhau).

Vay ABCD la hinh thang.

a) Tt gidc 1 chi c6 moét cap canh song song.

b) Tir giac 3 c6 hai cap canh song song.

c) T giac 1 va tir gidc 3 1a hinh thang.

A va € 12 hai gbc d6i cua hinh thang.

Hinh 27

Néu A va B 12 hai géc ké mot canh bén (h.28a) thi B = 120°, B = 50° .

Néu A va D 12 hai géc ké mot canh bén (h.28b) thi P = 120°, B = 50°.

B C D C
/W'\ /W\
60° 60°
A D A B
a) b)

Hinh 28
Xét hinh thang ABCD ¢6 AB // CD (h.29).
A va P 12 hai gbc ké canh bén AD, ching

c6 téng bang 180° nén trong hai gbc dé cb
nhiéu nhat 132 moét gée nhon, cé nhi€u nhAt 13
mot goc tu.

Hai géc Bwa € cling vay.

Hinh 29

Cc

Do dé trong bén gbéc Q B, é %, c6 nhiéu nhat 13 hai géc nhon, cé nhiéu

nhét 12 hai géc tu.
Xét hinh thang ABCD c6 AB // CD (h.30).

Tact &, = A, :%QL va B =B, :%@)

ma A +D=180°

A

2

Hinh 30
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nén A, + D, = 90° AADEc6 A + By = 90°

nén AED = 90° . Vay AE L DE.

17. (h.31).
a) C6 ba hinh thang : BDIC, BIEC, BDEC.
b) Ta s€ chitng minh DE = BD + CE.

That vay : DE // BC = il = ]§1 (so le trong). Hinh 31

Talaicé B, =B, nén I, = B, . Do d6 ABDI can tai D, suy ra DI = BD. (1)

Chitng minh tuong tw, ta c6 EI = CE. (2)
Tir (1) va (2) suy ra DI + EI = BD + CE, titc 1a DE=BD +

18. (h.32). Vi AABC vuéng céan tai A nén él = 45°,
ABCD vubéng can tai B nén éz = 45°.

Do dé € = 90°.

Tir giac ABDC c6 AB// CD va A =90° nenla

hinh thang vuéng. Hinh 32
19. (h.33). Ké BH vuéng géc véi CD. Hinh thang
ABHD c6 hai canh bén AD, BH song song nén A_I B
AD =BH, AB=DH.
Do dé HB = HD = 2cm. Suy ra HC = 2cm.
ABHC vubng can tai H = e =45, D-I rH c
Suy ra ABC =135°, Hinh 33
20. (h.34).KéBE // AD thi AD = BE, AB = DE. A B
Tac6 AD+ BC=BE +BC,
CD- AB=CD- DE =EC.
Xét ABEC, ta c6 D E c
BE + BC>ECnén AD + BC>CD — AB. Hinh 34
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21. Trén hinh 35 c6 10 hinh thang : ABCD, ABEF, A B
ABGH, ABIK, DCEF, DCGH, DCIK, FEGH,
FEIK, HGIK. D C

Hinh 35

Bai tap bd sung

2.1. Chon (C).
22. A=110°,D=70°C =55, B=125.
A E
2.3. (hbs3)
a) AE [/ BCva E= 90° nén AECB la hinh thang vuéng.
PR ) - 2 C
b) E = ECB = 90°, B = 45°, BAE = 135°. Hinh bs.3
AB= 3B s AR = BC=1.
§3. Hinh thang can i 8
22. (h.36)
AAHD = ABKC (canh huyén - géc nhon)
— HD = KC. 5 K ¢
Hinh 36
23. (h.37). Vi ABCD I hinh thang cAn nén AD = BC, ADC = BCD.
AADC = ABCD (c.g.c) = €, = B, " s
= A0OCD cian = OC = OD.
Ta lai ¢6 AC = BD nén OA = OB, g
1 1
D C
Hinh 37
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(h.38)

& o o _
a) AABC cén tai A = B = & _180°- A

Dé chitng minh AM = AN.
AAMN cén tai A

B LLLEE S

Suyra B = M, , do d6 MN // BC. Hinh 38

Tir giac BMNC la hinh thang, lai c6 B = € nén 12 hinh thang can.
b) B = &:=70°, My =, = 110%,

(h.39).

AABE = AACF (g.c.g)

= AE = AF.

Str dung céc tam gide can AFE, ABC dé chimg
minh BFEC la hinh thang cén.

Chitng minh ABFE c¢6 hai géc bang nhau dé
suy ra BF = FE. Hinh 39

(h.40). Xét hinh thang ABCD, AB // CD, AC = BD. Qua B ké dudng thaamg
song song véi AC, cat DC 6 K.

Hinh thang ABKC c6 hai canh bén song song BK // AC nén BK = AC. Ta lai
¢6 AC =BD nén BK = BD, do d6 ABDK cén.

ABDK can tai B= B, = K, AC//BK

= él = ﬁ(dc"ing vi). Suy ra él = Bl- A B

AACD va ABDC ¢6 :
DC la canh chung,
él = %1 (chttmng minh trén), D : : c K
AC=BD (gt). Hinh 40

Do d6 AACD = ABDC (c.g.c) = ADC = BCD.
Hinh thang ABCD c6 ADC = BCD neénla hinh thang can.



30.

31.

DS : Céc gbce con lai bang 50°, 130°, 130°.

(h.41). Chitng minh rang él va éz cung bang ‘Ql :
A B a ¢

2 1
D c D B
Hinh 41 Hinh 42

(h.42). Ching minh ring A, = B, dé suy ra AC // BD. Hinh thang ACBD
c6 hai dudong chéo bang nhau AB = CD nén la hinh thang can.
(h43).
a) BDEC 1a hinh thang can. Hoc sinh tu giai thich.
b) Ta thdy : BD = DE < B; = E,

& B, =B, i E, =B,).
Tuong tr, DE=EC & €, =€,

Nhu vay, néu BE, CD la cac dudng phan gidc cua
AABC thi BD = DE = EC. Hinh 43

(h.44). Dé dang ching minh duge OD = OC, OA = OB nén O thu6c dudng
trung true cua hai day.

AADC = ABCD (c.c.c)
- € =B, >ED=EC. ()

Ta lai c6 AC =BD nén EA = EB. (2)

Twr (1) va (2) suy ra E thudc dudng trung truc
cta hai day.

Vay OE la dudng trung truc cua hai ddy.

Hinh 44
(h45) "
a) Ké dudng cao BK. A B
AAHD = ABKC (canh huyén - géc nhon)
= HD =KC.
Hinh thang ABKH c6 cidc canh bén AH, BK = 1

D H K c

song song nén AB = HK.

Hinh 45
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Tac6a-b=DC-AB=DC-HK
=HD + KC = 2HD.

— - +
-5 Ho=pCc.HD=a- 2 b—azb.

b) Xét hinh thang can ABCD c6 day AB = 10cm, day CD = 26cm, canh bén
AD = 17cm. Truée hét tinh HD, dwoc 8cm. Sau d6 tinh AH, duwoc 15cm.

(h.46). Ta di c6 AD = BC = 3cm. Dé dang chirng minh AABD cin nén
AB = AD = 3cm. Con phai tinh dé dai CD.

Vi ADBC vuéng tai B nén €+ BZ =90°. Ta lai c6 e=b-= ZBZ nén
€ =60°, B, =30° R

Goi O 1a giao di€ém ctia AD vd BC. Do AODC
c6 duong phéan giac DB ciing 1a duong cao nén

Vay HD =

12 tam gidc can, lai c6 € = 60° nén 13 tam
gidc déu. Do d6 CD = CO = 2BC = 6¢cm.
Vay chu vi hinh thang ABCD bang :

3+3+3+6=15cm). D [o:
Hinh 46

Chii y. Ta c6 nhan xét :
— Néu mét tam gidc vuéng cé moét goe 30° thi canh déi dién véi gée dé bang
ntra canh huyén (vi tam gidc vuéng dé bang "ntra tam giic déu").

— Néu moét tam gidc vudng c¢dé mot canh gée vudng bang nira canh huyén thi

gbc do6i dién véi canh géc vudng dé bang 30” (vi tam gidc vuodng dé bang
"nira tam gidc déu").

Bai tap bd sung

3.1.

32

110

Chon (A).

(h.bs.4)

AACD = ABDC (c.c.c) suy ra ACD = BBE K

do d6ID =1IC . (1)

Tam gidc KCD c¢6 hai géc & ddy bang nhau

nén KD = KC. (2) A B
Tir (1) va (2) suy ra KI 1a dudng trung true cia CD.

Hay chitng minh IA = IB va D c
KA = KB dé€ suy ra KI 14 dudng trung trie ctia AB. Hinh bs4



33.

§4.

36.

(h.bs.5)

Tacé D = C = 60° A B
nén Dy = Dy = 60° : 2 = 30°,

suy ra CBD = 90°.

Tam gidc vuoéng CBD c¢6 D, = 30° 2 60°

nén BC = %CD. Hinh bs.5

Ta chitng minh duwge AD = AB. Tir d6 chu vi hinh thang bang 5AD.
Vay AD = AB = BC = 4cm, CD = 8cm.

Pudng trung binh ctia tam giac, clia hinh thang
(h47).

Goi E Ia trung diém cta DC. Vi ABDC cé
BM = MC, DE = EC nén BD // ME, suy ra
DI // EM.

Do AAME c6 AD = DE, DI // EM nén
Al=IM.
(h48). ViAADC ¢6 AE = ED, AI =IC nén EI // DC.

Twong tw, AABC c6 Al = IC, BF = FC nén
IF /{ AB. Do AB// DCnén IF // DC.

Qua diém I, ta ¢c6 IE // DC va IF // DC nén theo
tién d& O-clit : E, I, F thang hang.

(h.49).

a) Vi AADC c6 AE = ED, Al = IC nén B

Hinh 47

EI // DC, EI = % Twong tw, AABC cé

Al =1C,BF =FCnénlIF //AB, IF = %
b) Trong AEFI ta c6 EF < EI + IF nén

pre D 4 AB
2 2

Véy EF < M Hinh 49

Dau "=" xay ra trong trudong hop E, I, F thang hang, titc 12 AB // CD.
111



37

38.

39,

112

(h.50). Vi MN la dudng trung binh cua
hinh thang ABCD nén MN // AB // CD. A B

AADC c¢6 AM = MD, MK // DC nén /?\
AK = KC, MK la duong trung binh. Do dé M

1 K&
MK = — = — = 7(cm). Twong tu, AABD V

DC 14
2 2 D C
c6 AM =MD, MI // AB nén Bl = ID, MI 1a Hinh 50
dwong trung binh. Do dé

M[:ﬂ:é:}.(cm)_
2 2

Suy raIK = MK - MI =7 - 3 =4(cm). Tuong tur, AABC ¢6 BN = NC, NK // AB
AB ©

nén AK = KC, KN la duong trung binh. Do d6 KN = 5 = 5 = 3(cm).

(h.51). Vi AABC c6 AE = EB, AD = DC
nén ED la duong trung binh, do doé

ED // BC, ED = % Twong tu, AGBC c6
GI = IB, GK = KC nén IK la duong trung

binh, do d6 IK // BC, IK = %

Suyra: ED //IK (cung song song vgi BOC),
ED =IK (cung bang %). Hinh 51

(h.52). Goi F 1a trung di€ém cta EC. Vi ABEC c¢6 BM = MC, EF = FC nén
MF // BE.

AAMF c6 AD = DM, DE // MF nén AE = EF.
Do AE = EF = FCnén AE = %EC.

Hinh 52 Hinh 53



40.

41.

(h.53). Pat BC = a.

Vi AABC c6 AE = EB, AD = DC nén ED la dudng trung binh, do dé ED // BC
va ED = E = 3

2 2

Do MN la dudng trung binh cta hinh thang BEDC nén MN // ED // BC.

ABED c6 BM = ME, MI // ED nén MI la duwong trung binh, MI = % = %

= - . ~ - ED a
ACED ¢6 CN = ND, NK // ED nén NK 1a duong trung binh, NK = T = z

F; . S 5 BC a
AEBC c6 EM = MB, MK // BC nén MK la duong trung binh, = 7 = 5
SuyralK =MK-MI==.2=2,

2 4 4
Viay MI =IK = KN. A B
(h.54). Xét hinh thang ABCD c6 AB // CD, ) ; \ E
AE = ED, EF // AB // CD nén BF = FC. Vi VI K\
AADC c6 AE =ED, EK // DC nén AK = KC. S e
Tuwong tur, AABD ¢6 AE = ED, EI // AB nén Bl = ID. Hinh 54
Nhrr vay, EF di qua trung di€ém ctia BC, ctia AC va clia BD.
(h.55). Xét hinh thang ABCD c6 AB // CD, A B
AB < CD,IvaK latrung di€ém ctia BD va AC.
F

Goi F 1A trung diém ctia BC. Vi ABDC cé L K
BI = ID, BF = FC nén IF la duong trung binh. D ¢
Do d61F //DCva IF = % Tuong tu, AABC Hinh 55

c6 BF = FC, AK = KC nén FK la duwong trung

binh. Do d6 FK // AB //CD va FK = A—2B

QuaFtac6IF//CDvaFK//CDnénl, K, F th'fmg hang. Do do

DC AB _ DC- AB
2 )

IK=IF-FK=

113



43. (h.56). A B

a) Goi M, N' 14 giao diém clia

/ﬁ ?\
AM, BN véi DC. /M\J N
Ql = ELz =M' = AADM' can. = 5 & W

AADM' can c6 DM la duong Hinh 56

phan giac nén AM = MM

Tuwong tw BN = NN'.

Vi MN la dudng trung binh cua hinh thang ABN'M' nén MN // M'N', do dé

MN // CD.
b) MN_AB+M'N' _AB+M'D+DC+CN' _ AB+ AD +DC + CB
7 7 2
_atd+ct+hb
2

44. (h.57). Ké MM' L d.
Hinh thang BB'CC c¢6 BM = MC,
MM' // BB /| CC' nén MM' la dudng
trung binh, do dé

BB'+ CC'

MM' = (1)

AAOA' = AMOM' (canh huyén - géc

nhon) = MM' = AA". (2)
I+ L}
T (1) va (2) suyra AA' =M- Hinh 57

2

Bai tap bd sung
4.1. Chon (C).
4.2. Xét hai treong hop :
— Trudng hop A va B nam cuing phia d6i véi dudng thang d (h.bs.6a).
20+6

Ta tinh dwoc CH = =13 (cm).
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4.3.

§5.

45.

dn)
I
(v ]
(=%
>
é
o

a) b)
Hinh bs .6

— Trudng hop A va B nam khic phia déi
v6i dudng thang d (h.bs.6b).
Ta tinh duoc CH = CK — HK

=10-3 =7 (cm).
(h.bs.7) Goi H 1A trung diém cta AK.
Hay chirng minh BH // DK va HK = KC.

Hinh bs.7

Dung hinh bing thuéc va compa. Dung hinh thang
(h.58). Cach dung :

— Dung doan thang BC bang Scm.

— Dung géc CBx bang 35°.

— Dung CA | Bx.

Chitng minh :

AABC c6 A =90°, BC=5cm, B = 35°, thod mén dé bai.

X
B-
4.5
B 5cm o A 2 c
Hinh 58 Hinh 59

115



46.

47.

48.

49.

116

(h.59). Cach dung :

— Dung doan thang AC bang 2cm.
— Dung géc CAx bang 90°.

— Dung cung tdm C cé bdn kinh 4,5cm, cat tia Ax & B.
— Dung doan thang BC.

Chiing minh : Hoc sinh tu giai.
(h.60). Cach dung :

— Dung AABC déu.

— Dung tia phan gidc AD cua géc A.

Ta c6: BAD = 30°. ;
Chiing minh : Hoc sinh tu giai. Hinh 60
(h.61). Cach dung :

— Dung doan thang CD bang 3cm.

— Dung géc CDx bang 70°.
— Dung cung tAm C c6 ban kinh 4cm, cat tia Dx G A.

— Dung tia Ay // DC (Ay va C thuéc cung mét nira
mit phang bd AD).

— Dung cung tAm D ¢6 ban kinh 4cm, cat tia Ay & B.
— Dung doan thang BC.
Chiing minh : Hoc sinh tu giai.

(h.62). Cach dung :

— Dung AADC, biét hai canh

va goéc xen gitta : AD = 2cm,
CD = 4em, B = 90°. A B

m
— Dung tia Ax 1 AD (Ax va C 3

thuéc cling mot nira mat phang 2

bo AD). L o
— Dung cung tAm C c¢6 ban kinh D 4 c
3cm, cat tia Ax & B. Hinh 62

— Ké doan thang BC.
Chiing minh : Hoc sinh tu giai.
Chii y. Cé hai hinh thang ABCD, AB'CD thoa man bai to4n.




50.

S1.

3.

54.

(h.63). Cach dung :

— Dung ABHC vuéng tai H biét canh huyén
BC = 3cm, canh géc vuong BH = 2,5cm (hoc
sinh tr néu cach dung).

— Dung dudng trung trire clia BC, cat CH tai A.
— Ké doan thing AB.

Chiing minh : Hoc sinh tu giai.

(h.64). Cach dung : Hinh 63
— Dung doan thang BC bang 4cm.
— Dung géc CBx bang 40°.

— Dung cung tam C c6 ban kinh 3cm, cat tia
Bx tai A.

1
§ 1
— Ké doan thang AC. :
1
Chiing minh : Hoc sinh tu giai. B 4 c
Chii y. Cé hai tam gidc ABC, A'BC thoa man bai toan. Hinh 64
(h.65). Dung AACD, sau d6 dung di€ém B.
A B X
2
35
D 4 C
Hinh 65 Hinh 66
(h.66). Dung AACD, sau dé dung diém B
(bang cich dung BCB = B hoac
DB = 3,5cm). a2 8B
(h.67). )
Ta tinh duoc
I 1
pH= 2 AB_4-2_m) D H G
2 2 - 2 >
Dung AADH, sau d6 dung cic di€ém C va B. Hinh 67
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55.  (h.68). Phan tich"’

Gia str da dung duoc hinh thang ABCD thoa mén yéu cau cua bai todn. Qua A
ké duodng thang song song véi BC, cat CD & E. Hinh thang ABCE c6 hai
canh bén AE, BC song song nén EC = AB = 2cm. Do dé DE = 2cm.

Tam gidc ADE dung duoge vi biét mét canh va hai géc ké.
Tir d6 dung diroce cac diém C va B.

Cach dung :
— Dung AADE, biét DE = 2cm, D = 70°, E = 50°. K
— Trén tia DE dung di€ém C sao cho DC = 4cm. " 2 8 X
— Dung céc tia Ax // EC, Cy // EA, ching cat
nhau & B.
—_— . 70° 50 50°
Chiing minh : D 2 E 2 C
ABCD Ia hinh thang vi AB // CD. Hinh 68

Tacé D = 70°, DC = 4cm, € = AED (déng vi, BC// AE) nén € = 50°.
Hinh thang ABCE c6 hai canh bén AE, BC song song nén
AB=EC=4-2=2(cm).
56. (h.69).
Goi y. Ké AE // BC.
Cdch dung : Dung AADE, sau dé dung cdc diém C va B.

A B
A 41 B
/\ 3 3 3
D 3 E1 C D 3 C1E

Hinh 69 Hinh 70

57. (h.70).
Goi y. Qua B ké dudng thang song song véi AC, cat DC & E.
Cdch dung : Dung ABDE can, bi€t ba canh. Sau d6, dung cic di€ém Cva A,

(*) Khéng yéu cu hoc sinh trinh bay buée phan tich.
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58. (h.71). Cach dung :
— Dung AABD c6 A =80°, AB = 2cm,
AD =3cm.

— Dung géc ABx bang 120° (Bx va D thu6e
cling mot nira mat phiang bd AB).

— L4y diém C' bat ki trén tia Bx.

— Dung géc BCD' bang 100° (CD' va D
thudc cling mot nira mat phang bd BC)). Hinh 71
— Qua D dung dudng thang song song véi D'C, cat Bx 6 C.
Chitng minh :

CD//CD' = BCD = BE'D' = 100°.

Tit gide ABCD c6 AB = 2cm, AD = 3cm, A = 80°, B =120°, € = 100°,

thoa man bai todn.
59. (h.72). Cach dung :

— Dung AAOB déu.

— Dung tia Ox 1. OA (Ox va B thuoc
cling mot nira mat phang bd OA).

— Dung Oy la tia phan gidc cua géc
BOx. Ta c6 AOy = 75°, 0 A

Chiing minh : Hoc sinh tu giai. Hinh 72

Bai tap bd sung

S.1. (h.bs.8) Dung tam giac BHC vuéng
tai H cé BH = 2,5cm va BC = 3cm. 25 3
Sau d6 dung A va D.

_I -
D H L

Hinh bs.8
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(h.bs.9)
— Dung ADBC ¢6 B = 80°,
BD = 5¢m, BC = 3cm.

— Dung dudng trung truc cua CD,
cat BD tai A.

— K& doan thang AC.

§6. Bdi xirng truc

60.

61.

120

(h.73).

a) D déi xing v6i M qua AB

= AB la dudng trung truc cia MD D

= AD =AM.

Chirng minh twong tu, AE = AM. Vay AD = AE.

b) AD=AM = AADM cantai A = A, = 4,. Hinh 73

Chitng minh tuong tur, ;L._)) =R i
Dods A, +A, +A;+4&, =20, +4,) =2.70° = 140°.
A

Suy ra BAE = 140°.
(h.74).

a) M d6i ximg v6i H qua BC N
= BC la dudng trung truc cia HM E
= BH = BM. B c
Chitng minh tuong tu, CH = CM. Y
ABHC = ABMC (c.c.c). Hinh 74

b) Goi D 1a giao diém ctia BH va AC, E 1a giao diém ctia CH va AB.
Xét tir giac ADHE :

BHE =360° - B- E- A =360° - 90° - 90° - 60° = 120°.



63.

64.

Talaic6 BHE = BHC (d6i dinh),

BHC = BMC (ABHC = ABMC)
nén BMC = BHE = 120°.
(h.75). B d6i xing véi H qua AD

= AD la duong trung truc cia BH H = A B
—IB=1IH \J '

= ABIH céantail 1

— AIB = AIH.

Ta lai c6 ATH = BIC (d6i dinh). b 3
Suyra AIB = DIC. Hinh 75

Chii y. CAch khéac dé chimg minh AIB = ATH
B déi xtng véi H qua AD, I va A d6i xirng véi chinh né qua AD nén géc
AIB d6i xitng véi géc ATH qua AD. Vay AIB = ATH.
(h.76). A' déi xing véi A qua xy A

= xy la dudng trung true cia AA'

= AC=A'C, AM=AM.

X y
Taco:
AC+CB=A'C+CB=A'B, (1) A
AM + MB =AM + MB, (2) Hinh 76
A'B < A'M + MB (quan hé giira ba canh trong AA'MB). (3)
Tir (1), (2),(3)suyra: AC+CB< AM + MB. "
(h.77).
Vi AABC cén tai A, AH la duong cao nén AH
1a tia phén gidc cua géc A.
Do AAIK can tai A, AH 1a tia phan gidc cia ) K
g6c A nén AH 1a dudng trung truc cta IK. ~
o B H c

Viay I d6i xing vai K AH.

eSS AR Hinh 77
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65.

66.

67.

68.
69.
70.

122

(h.78).
AB = BC = B thuéc dudng trung truc cia AC.

CD = DA = D thudc dudng trung truc cia AC.

Vay BD la duong trung truc cua AC, do
dé A déi xiing véi C qua BD.

(h.79).
a) Doan thang d6i xiing véi doan thing AB qua
dla KC.

Poan thang d6i xting véi doan thang AC qua d
la KB. Hoc sinh tu giai thich.

b) Vi d la dudng trung truc cia AK va ctia BC

nén AK | d, BC L d. Vay AK // BC, do dé
AKCB la hinh thang.

Hinh 78

d

mw
Y
L

O

Hinh 79

Theo céu a), AC d6i xitng v6i KB qua d, do d6 AC = KB. Hinh thang AKCB

c6 hai dudng chéo bang nhau nén 13 hinh thang can.

(h.80). Goi d 1a dudng phén giic cta gbc
ngoai tai C. Trén tia d6i cua tia CB 1dy E
sao cho CE = CA.

Vi AACE can tai C, d la duong phan giac B
ctia géc ACE nén d l1a dudng trung truc
cia AE. Do d6 MA = ME.

Ta cé : AC+ CB =EC+ CB=BE,
AM + MB = EM + MB,
ABME cé BE < EM + MB.
T (1), (2), (3) suy ra AC+ CB< AM + MB.
Hinh nét ddm & hinh 4 ¢6 truc déi xing.
Hoc sinh tu giai.

Cau a) ding, ciu b) sai.

>
O

=
m

Hinh 80
(1)
(2
(3)



71.

(h.81).

Cdch 1. Goi O 1a giao di€ém hai dudng chéo A
AC, BD cua hinh thang can ABCD.

AADC = ABCD (c.cc) = €, = B,
= ACOD céan tai O = OC = OD

= O thudc duong trung truc cta CD

= O thudc truc d6i xing cua hinh thang can. Hinh 81

Cdch 2. Hai dudng chéo clia hinh thang can cat nhau tai mét di€ém duy nhat,
di€ém dé phai nam trén truc déi xiing ctia hinh.

(h.82). Cach dung :
— Dung D déi xtng v6i A qua Ox.

— Dung E d6i xing véi A qua Oy.
— Ox, Oy cit doan thang DE & B, C.

Tam gidc ABC cé chu vi nhd nhit.
Chitng minh :

Goi B' 1a diém bat ki trén Ox, C 1a diém bat ki i
trén Oy. S

Ox la dudng trung truc cia AD = AB = BD, D
AB' = B'D. Tuong tu, Oy la dudng trung truc Hinh 82
cia AE= AC=CE,AC =CE.
Chu vi AABC bang :

AC+CB+BA=EC+CB+BD=ED. (1)
Chu vi AAB'C bang :

AC'+CB +BA=EC +CB'+ BD. (2)
Do ED < EC' + C'B'+ B'D nén chu vi AABC < chu vi AAB'C'.
(Ddu "=" xay ranéu C'= Cva B = B).

Chii . Do géc xOy nhon nén cic tia Ox, Oy luén cat doan thang DE. Do d6
luén tén tai c4c diém B, C.

Bai tap bd sung

6.1.

N6i 1) v6i C). N6i 2) véi A).
123



§7.
73.

74.

73.

124

(h.bs.10) Tam gidc ABC cén tai A
c6 AM 1a dudng trung tuyén nén
cling la duong phan giac.

Pudng thang MA chita tia phan
gidc clia géc & dinh cua tam gidc
can ADE nén la duong trung truc
cua DE.

Vay D d6i xitng v6i E qua AM.

Hinh bs.10

Hinh binh hanh

Tt gide ABCD la hinh binh hanh vi hai canh d6i AD, BC song song va
bang nhau.

T gidsc EFGH 1a hinh binh hanh vi cdc canh d6i bang nhau (hoac vi hai
dudng chéo cat nhau tai trung di€ém clia méi dudng).

(h.83). Cach 1. AADE va ACBF c6:

A = € (géc d6i hinh binh hanh),

AD = BC (canh d6i hinh binh hanh),

AE = CF (bang nfra canh déi AB, CD
cua hinh binh hanh). o - ¢
Do dé AADE = ACBF (c.g.c), suy ra DE = BF. Hinh 83
Cach 2. Tt giac BEDF c6 :

BE // DF (vi AB // CD),

BE = DF (bang nita canh d6i AB, CD cna hinh binh hanh),

nén BEDF la hinh binh hanh. Suy ra DE = BF (canh d6i).

(h.84). Vi A, = %EL, ¢, = %é, ma A = € (géc d6i hinh binh hanh)

A N B
nén Qz = éz. Do 2 2
= 1
N, = €, (so le trong, AB// CD). /\ \/
1
Suy ra E‘z = ﬁl ; 2
D M ¢

Hai géc QQ, EII déng vinén AM // CN. Hinh 84
Tir giac AMCN c6 AN // CM, AM // CN nén la hinh binh hanh.




76.

7

78.

79.

(h.85).
Cdach 1. AAED = ACFB (canh huyén - géc nhon)

= AE = CF.

T gide AECF c¢6 AE // CF, AE = CF

nén 1a hinh binh hanh. D C
Cdch 2. Goi O 1 giao di€ém cta AC va BD. Hinh 85

AAQE = ACOF (canh huyén - géc nhon) = OE = OF.
Tir giac AECF c6 OE = OF, OA = OC nén la hinh binh hanh.
(h.86). AABC c6 AE = EB, BF = FC nén EF la

dwong trung binh. Do dé B
A
EF /[ AC, EF:£- (1)
2 F
H

AADC c6 AH = HD, CG = GD nén HG la
dwong trung binh. Do dé D S c

HG // AC, HG = % (2) Hinh 86

Tur (1) va (2) suy ra EF // HG, EF = HG. Tt gidc EFGH ¢6 hai canh déi
song song va bang nhau nén 1a hinh binh hanh.

(h.87). Vi AK = % IC = % ma AB = CD nén AK = IC.

Tt gidc AKCI c¢6 AK // IC, AK = IC nén la
hinh binh hanh. Do d6 Al // CK.

ADCF ¢6 DI = IC, IE // CF nén

DE = EF. (1)
AABE c6 AK = KB, KF // AE nén
EF = FB. (2) Hinh 87

Tir (1) va (2) suy ra DE = EF = FB.
A =€=110°B=B=70°.
b) A =€=100°, B=D =80°.
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80.

81.

83.

126

Tt gide ABCD la hinh binh hanh vi hai canh d6i AD, BC song song va
bang nhau.

T gidc IKMN la hinh binh hanh vi KM // IN, IK // MN (hoac vi I= p[,
K =N).
(h.88). Ta c6 AB + AD = % = 5(cm),
AB+AD + BD =9(cm).
SuyraBD =9 -5 =4(cm).

A B

-
/]

Hinh 88 Hinh 89

(h.89). Goi O 1a giao diém ctia AC va BD. Ta ¢6 OA = OC, OE = OF nén
AECEF la hinh binh hanh. Suy ra AE // CF.

(h.90).

a) Tw giac AECF c6 AE // CF, AE = CF nén la hinh binh hanh. Suy ra AF // CE.
Chitng minh tuong tu, BF // DE.

Tir giac EMEN c6 EM // EN, EN // FM nén la hinh binh hanh.

b) Goi O 12 giao di€ém ctia AC va EF. Ta sé&
chirng minh MN ciing di qua O.

AECF 13 hinh binh hanh, O 13 trung diém
ctia AC nén O 1a trung diém ctia EF.

EMEFEN la hinh binh hanh nén dudng chéo
MN di qua trung diém O cta EF.

Vay AC, EF, MN déng quy tai O. Hinh 90
(h.O1).
a) Chitng minh rang EG = HF, EH = GF.

b) Goi O 14 giao diém ctia AC va EF. Tit gidc AECF c¢6 AE = CF, AE // CF
nén 1a hinh binh hanh.

D c D




8s3.

86.

87.

Suy ra O 14 trung di€ém ctia AC, EF. A E B
ABCD 14 hinh binh hanh, O 14 trung di€ém

ctia AC nén O 13 trung diém cta BD. H Q G
EGFH 13 hinh binh hanh, O 1A trung diém .

ctia EF nén O 12 trung di€m ctia GH. o F C

Vay AC, EF, BD, GH doéng quy tai O. Hinh 91

(h.92). Goi O 1a giao diém ctia AC va BD. Ké OO’ L xy.

Hinh thang DBB'D' ¢6 DO = OB, OO' // BB' // DD' nén OO' la duong
trung binh va

OO':BB+DD _ (1)
AAA'C c6 AO = OC, OO' /[ AA' nén
OQ' la duong trung binh va

0O0' = ﬁ (2)
2
Tir (1) va (2) suy ra AA'= BB'+ DD'". Hinh 92

(h.93). Goi O 1a giao diém ctia AC va BD. Ké OO’ L xy.

Hinh thang ACC'A' ¢c6 AO = OC, OO' // AA' // CC' nén OO' la duong
trung binh va

OO'ZAA +CC_ 1) A
B
Hinh thang BDDB' c¢6 BO = OD,
OO' // BB' // DD' nén OO' 1a dudng D
trung binh va c
oGy~ BB + DD ) ! !
2 Xp A O C B VY
Tir (1) va (2) suyra AA'+ CC' =BB' + DD Hinh 93
(h.94).

a) EAF =360° - BAE - DAF- a
~ 360° - 60° - 60° - a.
— 240° — q.

127



88.

89.

128

b) Ta c6 ADC = 180° - a,
EDF = ADC + ADF = 180° - o + 60°
— 240° - o,

E
Suy ra EDF = EAF. TR
ACDF = AEAF (c.g.c) = CF = EF.

Chitng minh twong tu, AEBC = AEAF (c.g.c) D #

= EC=EF. Hinh 94

Tam gidc CEF c6 CF = EF = EC nén Ia tam gi4c déu.
(h.95).

I
a) BAC = ADI (ciing bii vé6i BAE),

ABAC = AADI(c.g.c)= BC=AL
b) Goi H 1a giao diém clia IA va BC.

D
ABAC=AADI= B, = 4,. 1
Talgicé A, + 4, = 90° ;
nén ]§1 +Q2 =90° . |3,1 |--|I
Do d6 AH | BC, tifc 1a IA | BC, Hinh 95

a) (h.96). Dung AABD c6 K=110° ,AB =2cm, AD = 3cm.
Sau dé dung diém C.

B c

110°

A 3 D

Hinh 96 Hinh 97
b) (h.97). Dung ABOC c6 E) = 50°, OC =2cm, OB = 2,5cm.

Sau dé dung c4c diém A va D.



90.

91.

Bai tap bd sung

7.1.

F2

Diém thit tr M 12 mét trong ba di€ém M, M,, My
M; nhu trén hinh 98. A
— Véi AC la duwong chéo, c6 hinh binh hanh M
ABCM;,. =
— Véi BC la duong chéo, c¢6 hinh binh hanh C
ABM,C.
— Véi AB la duong chéo, c6 hinh binh hanh .
ACBM;. Hinh 98
(h.99). Phan tich :
Gia str dd dung dwoc dudng thang EF // BC va BE = AF.
Ké FD // AB. Khi d6 BEFD la hinh binh hanh A
=> BE = DF. Ta lai ¢6 BE = AF nén DF = AF.
Suy ra AAFD cén, do dé ‘QZ = %1 ; B
Ta laicé6 A; = B, (so le trong, AB// FD).
B D C
Suyra E‘l = QZ' Hinh 99

Cach dung :

— Dung duong phan giac AD.

— Qua D ké dudng thang song song véi AB, cat AC G F.
— Qua F ké dudng thang song song véi BC, cat AB & E.

Chiing minh : Hoc sinh tu giai.

Chon (D).
(h.bs.11)

a) Ta gidc AECF c6 OA =
OE = OF nén 1a hinh binh hanh.

Suy ra AE // CF.

Hinh bs. 11
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73

§8.

93.

94.

130

b) Goi M 1a trung di€ém ctia KC.
Tam giac ACK c6 OM la duong trung binh nén OM // AK.
Tam gidac ODM c6 DE = EO

A , E
va EK // OM néIlDK:KM:%KC. i
|

(h.bs.12) Goi O 1a giao di€m cha
AC va BD. Hay chimng minh AECF
12 hinh binh hanh d suy ra ba D
di€mE, O, F thaamg hang. Hinh bs.12

1
1
1
1
F c

P&i xitng tam
(h.100). T giac BMCD c6 BM // CD, BM = CD nén la hinh binh hanh.
Suy ra CM // BD, CM = BD. (1)

Chitng minh tuong tur,
CN //BD, CN = BD. (2)
Tir (1) va (2) suy ra M, C, N thing

hang va CM = CN. Do d6 M doi N Hinh 100
xtng véi N qua C.

A
(h.101). Tt gidc AEDF c6 AE // DF,
AF // DE nén 14 hinh binh hanh. FA
Hinh binh hanh AEDF c6 I la
trung di€ém ctia AD nén I ciing 13
trung diém ctia EF. Do dé E d6i B B c
Hinh 101

xtng véi F qua L.

(h.102). Tit gide ABCD c6 cidc dudng chéo cat nhau tai trung diém cilia
moi dudng : MA = MC, MB = MD nén 1a hinh binh hanh.

Suy ra AD //BC,AD=BC. (1) E A D
Chitng minh tuong tur,
AE // BC, AE = BC. (2)

Tir (1) va (2) suy ra D, A, E thing
hang va AD = AE. Do d6 D déi
xitng véi E qua A. Hinh 102




93.

96.

02,

98.

99.

(h.103). Vi AADE cé AB la duong trung true cua DE nén 1a tam gidc can,
vi AB ciing la dudng phan gic, do d6: AE=AD, &, = 4, .

Chitng minh tuong tu, AF = AD, Q3 = A 4 E X BT
Suy ra: AE = AF (cung bang AD),
DAE + DAF = 2(4, +A4,)

=2.90° =180°. B D c

Do dé A 1a trung diém ctia EF, tirc A Eva F Hinh 103
déi xing véi nhau qua A.

(h.104). Vi AODE = AOBF (g.c.g)
nén OE = OF. E o)

Do O 1a trung diém cta EF nén E va F dai F
xtrng véi nhau qua O.

(h.105). Chitng minh rang 2 0 c
AAOH = ACOK (canh huyén - géc nhon).

A
D E
% e \
i V. N
H
D c B c
Hinh 105 Hinh 106

(h.106). Tit gide AOBM c6 c4c dudng chéo cat nhau tai trung diém ctia méi
dwong nén la hinh binh hanh. Suy ra

BM // OA, BM = OA. (1)
Chitng minh twong tur, NC//OA, NC=0A. (2) A
Tir (1) va (2) suy ra BM // NC, BM = NC.
Vay MNCB Ia hinh binh hanh.
(h.107). Ta ¢c6 GH = GA (cing bang
2GD) nén di€ém déi xitng véi A qua G

1a H. Twong tu, ta c6 diém d6i xtng véi
B qua G 1a I va diém déi xttng véi C

qua Glak. Hinh 107

131



100.

101.

102.

103.

132

(h.108). HD :
Chitng minh rang OE = OF, OG = OH.

Hinh 108 Hinh 109
(h.109).
a) HD : Chimg minh rang OB va OC cung bang OA.
b) Ta di ¢6 OB = OC. Do dé B déi xiing véi C qua O néu c6 thém diéu kién
B, O,C thzamg hang. Ta c6 E)l = 63, 62 = 64 nén :

B, O, C thang hang < 20, + 20, = 180°
= E)l + E)z =90°

> EOy = 90°.
(h.110).

Tit gidc BHCK c¢6 cdc dudng chéo cat nhau tai
trung diém clia méi dudng nén 13 hinh binh
hanh. Suy ra KB // CH, KC // BH.

Ta ¢6 KB // CH, CH L AB nén KB L AB.
Do dé6 ABK = 90°.

Chtrng minh twong tur, ACK =90°, Hinh 110
Hinh cé tam d6i xing :
a) Poan thang AB (tam d6i xting 13 trung diém ctia AB).

c¢) Budng tron thm O (tAm d6i xirng 1a tAm O cua dudng tron).



104. (h.111).

y
a) AAOD va AABC c6: c
B
AO=AB, ‘
& 2
E)l = B; (so le trong, BC // OD), 1A
A, = A, (d6i dinh). P e
Do d6 AAOD = AABC (g.c.g). Hinh 111
Suy ra AD = AC. Do A 1a trung diém clia CD nén C va D d6i xitng v6i nhau
qua A.

b) Cdch 1. Hoc sinh tr giai theo céu a).

Cach 2. Cach dung (h.112). !
— Qua A dung dudng thang song song
véi Ox, cat Oy 6 E. E A
— Dung diém C d6i xitng v6i O qua E.

9] D

—CA catOx &6 D.
Chiing minh. Hoc sinh tu giai. Hinh 112
105. (h.113). Cach dung :

A
— Qua M dung dudng thing song song
v6i AC, cat AB G E.
— Qua M dung dudng thang song song _
v6i AB, cat ACG F. B M C

Chiing minh. Hoc sinh tu giai. Hinh 113

Bai tap bé sung A
8.1. a)Dung; b)Dbing; c)Sai; d)Dung.
8.2. (hbs.13)
MG = lGA = lGI nén
2 2

B M\
MG = MI. Diém M 14 trung diém ctia GI I
nén I déi xing véi G qua M. Hinh bs.13

X

Q
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§9.

106.

107.

108.

109.

110.

134

Hinh chir nhat
Theo dinh 1 Py-ta-go :  d®=a” + b° = 3° + 5° = 34 hay

d = 434 ~ 5,8(cm) . N d
(h.114). :
a) Ta da biét, hinh binh hanh cé tAm déi xing 1a _.L.o._.2 bt L
giao di€ém clia hai dudng chéo. Hinh chit nhit Qi %
cting 14 mét hinh binh hanh nén cling c6 tAm déi b : >

xitng 13 giao di€ém clia hai dudng chéo. H:Tni; 114

b) Ta da biét, hinh thang can c6 truc d6i ximng 1a dudng thang di qua trung
di€ém ctia hai ddy. Hinh chit nhat ABCD 14 mét hinh thang cén c6é diy AB,
CD nén dudng thang d, di qua trung di€m cta AB, CD Ia truc d6i xing.
Hinh chir nhat ABCD ciing 1a mét hinh thang can c6 day AD, BC nén duong

thang d, di qua trung diém ctia AD, BC ciing 14 truc d6i xiing.

Canh huyén ctia tam gi4c vudng bang :

¥5% +10% = 125 ~ 11,2(cm).
Dudng trung tuyén tng véi canh huyén bang :
11,2:2 =5,6(cm).

(h.115). Ké BH 1 CD. Tt gidc ABHD c¢6 ba géc vuéng nén 1a hinh chir nhat.
Do d6: DH = AB=16(cm). Suyra :

HC = DC- DH = 24— 16 = 8(cm). A 16 B
Xét ABHC vuoéng. Theo dinh i Py-ta-go : -
x
BH = yBC2 - HC? =172 - &2
. J55 - T5(cii), b8 H & ¢
Vay x = 15(cm). Hinh 115

Xét tir gidc EFGH tao béi cdc tia phan gidc cua
cdc gbéc cua hinh binh hanh ABCD (h.116).

Tacé € + D = 180° nén €, + B, = 90° .

Do dé E = 90°.
Chtrng minh twong tur, F= 90°, 6 =90°. Hinh 116

Tir giac EFGH c6 ba géc vuéng nén la hinh chir nhat.



111.

113.
114.

(h.117).

AABC c6 AE = EB, BF = FC nén EF // AC.
Chitng minh tuong tu, HG // AC.

Suy ra EF // HG. (1)
Chitng minh tuong tu, EH // FG. (2)

Tur (1) va (2) suy ra EFGH la hinh binh hanh.

EF//AC,BD 1 AC= EF 1 BD,
EF | BD,EH // BD = EF | EH.

A

Hinh binh hanh EFGH c6 E = 90° nén 13 hinh chit nhat.

chir nhat.

oJ

D
Hinh 117

. (h.118). T giac AEDH Ia hinh binh hanh va c6 mét géc vuéng nén la hinh

Tit gide MNPQ c6 hai dirdng chéo bang nhau vA cat nhau tai trung di€ém ctia

moi dudng nén 13 hinh chif nhat.

B
E D
L
A H C
a)
Hinh 118
a) Dung ; b) Sai ;

(h.119).
a) T gidc ADME c6 ba goc vuéng nén
1a hinh chir nhat.
ADBM vubéng co6 B =45° nén la tam
giac vuoéng can. Suy ra DM = DB.
Chu vi hinh chit nhat ADME bang :
2(AD + DM) = 2(AD + DB) = 2AB

=2 .4 =8(cm).

b) Goi H 1a trung diém ctia BC, ta c6 AH L BC.

ADME la hinh chit nhat = DE = AM.

E C
Hinh 119

135



Ta c6: DE = AM = AH. Dau "=" xay ra khi M = H.

Vay DE c6 do dai nhé nhat 14 AH khi di€ém M 1a trung diém ctia BC.
115. (h.120). A

D déi xing véi G qua M = GD = 2GM.

G 1a trong tam cua AABC = BG = 2GM.

Suy ra BG = GD. N

Chitng minh tuong tu, CG = GE.

Tit gide BEDC c¢6 hai dudng chéo cat nhau
tai trung diém ctia mdi dudng nén 1A hinh B (o}
binh hanh. Hinh 120

ACBM = ABCN (c.g.c) = B, = €, =BG = CG = BD = CE.
Hinh binh hinh BEDC c6 hai dudng chéo bang nhau nén 14 hinh chir nhat.

116. (h.121). Ké dudng chéo AC cat BD 6 O, OD = %BD = % -8 = 4cm).
SuyraOH=0D-HD=4- 2= 2(cm). 5
A

C4c hinh chi€u HD, HO bang nhau nén céc
dudng xién AD, AO bang nhau 0
:>AD:AO:£:§:4(0111). H

2 2 D c
Xét AABD vuong : Hinh 121

AB = yBD? — AD? = v82 — 42 = /48 ~ 7(cm).
117. (h.122). OA = OB = OC (bén kinh)

= AABC cé duong trung tuyén BO = %AC

— WBC = 90°.
Chirng minh twong tur, ABD = 90°. Hinh 122

Do dé6: ABC + ABD = 180° = C, B, D thing hang.

118. (h.123). Vi HG la duong trung binh cuia AACD nén HG // CD. Twong tu, EF
la dudng trung binh cia ABCD nén EF // CD.

136



119.

1

0.

Suy ra HG // EF. Ching minh twong tu,

EH // FG. Do d6 EFGH la hinh binh hanh. B <

Sau dé chitng minh EF | ABva EF | EH dé H

suy ra hinh binh hanh EFGH la hinh chir A G D
nhat. Vay EG = FH (tinh chit dudng chéo Hinh 123

hinh chir nhat).

(h.124). Vi DE 1a dudng trung binh cia AABC nén DE // BC. Do d6 DEMH
1a hinh thang. Do DM la dudng trung binh cuia AABC nén

AC

DM = 1
- (1)

Ta c6 AAHC vuéng tai H, HE la duwong A

trung tuyén nén

HE = AC 2) D, E
2
Twr (1) va (2) suy ra DM = HE.
B H M c

Hinh thang DEMH c6 hai duong chéo
bang nhau nén 14 hinh thang can. Hinh 124

(h.125). Vi EF la dudng trung binh cia ABDC nén EF // DC. Do dé AEFG la
hinh thang.

Do FG la duong trung binh cia ABDC nén
FG //BD. Suy ra 6, = B (déng vi).

Vi AABD vuoéng tai A, AE la duong trung

tuyén nén AE = % = ED. Do d6 AAED

can tai E. Suy ra E‘l = %1. Hinh 125

Tir d6 6, = A, . Hinh thang AEFG c6 hai géc ké mét ddy bang nhau nén I
hinh thang can.
Chii . C6 thé chitng minh hinh thang AEFG c¢6 hai dudng chéo bang nhau

nén la hinh thang can.

137



121. (h.126). Goi M 14 trung di€ém ctia BC, I 14
trung di€ém ctia DE. Vi ABEC vuéng tai
E, EM 1a dudng trung tuyén nén

EM = % Twong tw, ABDC vuéng tai
D, DM la dudng trung tuyén nén

DM =%. Suy ra EM = DM. Do dé

Hinh 126
AMDE cén tai M. Suy ra dudng trung
tuyén MI 1a dudng cao : MI L DE.
Hinh thang BHKC c¢6 BM = MC, MI // BH // CK nén IH = IK.
Do d6 IH - IE = IK - ID, titc 1a EH = DK.

122. (h.127).
a) T giac ADHE c6 ba goéc vuéng nén la hinh chir nhat. Do d6 AH = DE.
b) Goi O 1a giao diém clia AH va DE.
ADHE la hinh chir nhat

= OH=-0E = E, = H,. (1)

AEHC vuéng c6 EK la dudng trung
tuyén tng véi canh huyén

. BIH = K ' ¢
= HK=-EK = E, = H,. 2) Hinh 127
Tir (1), (2) suy ra
E, +E, = H, +H, = AHC = 90°,
Do dé6 DEK = 90°. Chitng minh twong tu, EDI = 90°. Vay DI // EK.
123. (h.128).
a) Taco ﬁl =g (cting phu EAC).
AM 13 dudng trung tuyén img véi canh huyén cia AABC = AM = MC
= € =Q2. Suy ra ‘Ql =§L2.
b) Goi O 1a giao diém clia AH va DE, I 1a giao diém clia AM va DE.
ADHE la hinh chir nhat
= OA=0E= E, =0BAE. (1)

138



Ta lai c6 AAHC vuoéng

— € + BAE = 90°. (2)

o chimg minh céu a) ta c6 :

e=4,. (3)

Tir (1), (2), (3) suy ra B, + &, = 90°.

Suy ra AIE = 90°, tic 1a AM L DE. Hinh 128

Bai tap bd sung
9.1. Chon (B). A
9.2. (h.bs.14)

oo e I K
IHK = IHA + AHK
= IAH + HAK = 90°. B - c
9.3. (h.bs.15) HE la duong trung tuyén tng Hinh bs.14

v6i canh huyén AD nén HE = DE, suy ra

D = Hi. E//A—\\F

Ta lai co D=C nén ﬁ| = Ei suy ra
HE // CF. DNh
Tt giac EFCH c6 EF // CH va HE // CF B H
nén la hinh binh hanh.

O

Hinh bs. 15

§10. Pudng thing song song Vi mot dudng thang cho trudc

124. (h.129).

Cdch 1. Dung tinh chit dudng trung binh
clia tam gidc va dudng trung binh cla
hinh thang.

Cdach 2. Ta ¢6 AC = CD = DE va
CM // DN // EB nén theo tinh chit cac
dudng thing song song cich déu thi
AM = MN = NB.

125. (h.130).Ké CH 1 Ox.

AAOB = ACHB (canh huyén - géc nhon)
= AO =CH. Pat AO = h thi CH = h.

A M N B

Hinh 129

139



128.

140

Piém C cich dudng thang Ox c8 dinh y
khoang cich h khéng déi nén C di chuyén
trén dudng thang song song véi Ox va
ciach Ox moét khoang bang h.

Gioi han : Khi B tring O thi C tring K O B =
(K d6i xing v6i A qua O). Khi diém B di h
chuyén trén tia Ox thi di€ém C di chuyén L
trén tia Km song song véi Ox va cach K c
Ox mot khoang bang h. Hinh 130

. (h.131). Qua I k& dudng thang song song véi BC, cat AB va AC theo thit tr &

PvaQ. A
AAMB c6 Al = IM, IP // BM nén P la
trung di€ém ctia AB. Chiing minh twrong
tir, Q 14 trung di€m ctia AC.

Cic diém P v Q c6 dinh. Vay diém I di
chuyén trén doan thang PQ (P, Q theo B M c
thit tir 14 trung di€m ctia AB, AC). Hinh 131

T 5

a) T gidc ADME c6 ba goc vubéng nén A
1a hinh chir nhat. Do d6 AM = DE.

b) Ké AH | BC. Ta ¢6 DE = AM > AH.
Dau "=" xay ra khi M trung H.

Vay DE cé d6 dai nho nhat bang AH khi
M la chan dudng cao ké tir A dén BC.
(h.133). Ké AK, BH vuéng géc véi d.
AAKM = ABHM (canh huyén - géc nhon) = AK = BH.

Diém B cdch dudng thang d ¢8 dinh moét khoang bang AK khong déi nén B
di chuyén trén dudng thang xy // d va cdch d mot khoang bang AK.

B H M C
Hinh 132

A
d [x H
K M n
X
B y
Hinh 133 Hinh 134



129. (h.134). Goi C i giao diém ctia AD va BE. Ta ¢6 AABC déu va c6 dinh. Vi
CDME 12 hinh binh hanh, I 13 trung di€ém ctia DE nén Ia trung di€ém ctia CM.

Tir d6 chimg minh duoc I di chuyén trén doan thang PQ (P, Q theo thit tir 13
trung diém ctia AC, BC).

130. (h.135). Goi O 1a giao diém ctlia hai dudng chéo. Tacé OA = OD = %AC.

Theo dé bai AD = %AC. Do d6 OA = OD = AD.

Suy ra AAOD déu. Vay AOD = 60°.

A B
A B
Q
2
o 1007 \2
D C D C
Hinh 135 Hinh 136

131. (h.136). HD : Dung ACOD c6 OC = OD = 2cm, €0D = 100°. Sau d6 dung
cdc diém A va B.

Bai tap bd sung

10.1. Chon (B).

10.2. (h.bs.16)
AAOM = ABOM (canh huyén - canh géc
vubéng) nén AOM = BOM.
Diém M chuyén dong trén tia phan gidc clia
g6c xOy.

10.3. (h.bs.17) Goi K 13 trung di€ém ctia AD thi K B c

12 diém c¢6 dinh. IK 13 dudng trung binh ctia

2
AABD nén IK = % = % =1 (cm). Diém

I cdch diém K ¢6 dinh mét khoang lem nén A K D
I chuyén déng trén dudng tron (K ; 1cm).

Hinh bs 17

141



§11. Hinh thoi

132. (h.137). Xét hinh chit nhat ABCD c6 E, F,
G, H theo thit tir 13 trung di€ém clia cdc canh
AB, BC, CD, DA.

AAHE = ABFE (c.g.c) = HE = EF.

Ching minh twong tw, EF = FG, FG = GH. Ta o S5
gidc EFGH c6 b6n canh bang nhau nén 1a T —
hinh thoi.
133. (h.138). HD : Giai twong tu bai 111. A
B
E F
\ B H. D
A 8] Cc o
H G
D c
Hinh 138 Hinh 139

134. (h.139).
a) Ta da biét, hinh binh hinh cé tam d6i xitng 14 giao diém clia hai dudng
chéo. Hinh thoi cling 14 mot hinh binh hinh nén ciing cé tim déi xtng 1a
giao di€ém cilia hai dudng chéo.
b) Vi AC 14 dudng trung trire ctia BD nén diém déi xitng v6i B qua AC 1a
diém D, diém déi ximg v6i A qua AC 1a chinh né, diém déi xing véi C qua
AC 14 chinh né. Nhur vay, diém d6i xitng v6i mdi dinh ctia hinh thoi qua AC
cling thudc hinh thoi. Do dé AC 1a truc déi xirng cua hinh thoi.
Chitng minh twong tw, BD ciing 1a truc déi ximg cua hinh thoi.

135. (h.140).

LAY

Tt gide ABCD c6 cdc dudng chéo cat 2| A

nhau tai trung diém clia méi dudng nén 1
hinh binh hanh, lai c6 hai duong chéo
-3 3

vuong géc nén la hinh thoi. = 5 B
Canh cna hinh thoi bang /
V2?2 +3? =13,

2|C

=¥

Chu vi cta hinh thoi bang 4\/6 : Hinh 140

142



136.

137.

138.

139.

a) (h.141). AAHB = AAKD (canh huyén - géc nhon) = AH = AK.

A A
B D B D
H K H K
C C

Hinh 141 Hinh 142
b) (h.142).

Cdch 1. Chimg minh AAHB = AAKD dé€ suy ra AB = AD. Hinh binh hanh
c6 hai canh ké bang nhau nén 13 hinh thoi.

Cdch 2. Ching minh AAHC = AAKC dé suy ra €, = €,

Hinh binh hanh c¢6 mét duong chéo 1a dudng phan gidc cua mét géec nén la
hinh thoi.

(h.143).

AAEB = ACFB (canh huyén - géc nhon)
=> BE = BF = ABEF can.

Dé dang chitmg minh duge ABC = 120°,
B, = B, = 30° Do d6 B, = 60°.

Vay ABEF la tam gi4c déu.

(h.144). Ta ¢6 OE L AB, OG L CD, ma
AB// CD nénba diém E, O, G thzamg hang.

Chitng minh twong tu, ba diém H, O, F
thang hang.

F
A \ )
Diém O thuéc tia phan gidc clia géc /
B nén cich déu hai canh ctia géc. Do dé @
OE = OF. Chtng minh twong tu,
OF = OG, OG = OH.

Tt gidc EFGH c¢6 hai dudng chéo bang nhau va cat nhau tai trung di€m ctia
moi dudng nén 13 hinh chif nhat.

(h.145). Goi M 1a trung diém ctia AD, ta ¢c6 : HM = MA = MD = 2cm.

Hinh 144
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Theo dé bai AH = 2cm. Do d6 AAHM i tam gidc déu
— MAH =60° = B =30°
Trdé: B=B =30°, & =& =150°.

A

C H
Hinh 145

140. (h.146). Vi AABD can va c6 A = 60° nen 1a tam gidc déu. Suy ra
AB=BD, ABD = B, = 60°. Do d6 B, = 60°.
AABM = ADBN (c.g.c)
= BM = BN, B, = B;.

Ta lai c6 ﬁl + ﬁz = 60° nén ]§3 + ]§2 = 60°,

ABMN can vi 6 MBN = 60° nén I tam giac déu. Hinh 146
141. (h.147).

Ap dung dinh 1i vé dudng trung binh ctia tam 5

gide dé chimg minh MI = IN = NK = KM

. BD CE
(cung bang - va 7). N

B K C
MINK 14 hinh thoi nén IK | MN. Hinh 147
142. (h.148). Vi OH, OF la cac tia phan

gidc clia hai gée d6i dinh AOD, BOC
nén dé dang ching minh duwoc H, O,
F thang hang. Ching minh twong t,
E,O,G théng hang.

ABOF va ADOH 6 :
OB = OD,
OBF = ODH, Hinh 148

BOF = BoH.
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143.

Bai tap bd sung

11.1.
11.2.

11.3:

§12.
144,

Do dé ABOF = ADOH (g.c.g). Suy ra OH = OF.
Chitng minh tuong tu, OE = OG. Do d6 EFGH la hinh binh hanh.

Ta lai c6 OH L OE (tia phan gidc ctia hai géc ké bu). A
Do d6 hinh binh hanh EFGH 1a hinh thoi. /\
(h.149). HD : Dung AABD, biét ba canh : B 3 D

BD = 3em, AB = AD = 2em. \/
Sau dé dung diém C. =

Hinh 149

Chon (B).

A E
(h.bs.18) EFGH la hinh thoi. Hay ching e
minh EF = FG = GH = HE. H F
B G

Hinh bs 18

Cc

(h.bs.19) A
a) Tir gidc AIDK c6 Al // DK va
AK // DI nén 1a hinh binh hanh. i
b) Hinh binh hanh AIDK 14 hinh thoi
< AD la tia phén gidc cua gbéc A.
B D C

(h.150). Tt giac AMDN c6 ba géc vuéng nén la hinh chit nhéat. Hinh chir nhat
AMDN c6 duong chéo AD 1a dudng phan gidc ciia gbc A nén la hinh vuéng.

B
M uj D
d
A N C
Hinh 150 Hinh 151
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145.

146.

147.

148.

146

(h.151). EKPQ 14 hinh vuéng. (HD. Hiy chitng minh rang EK = KP = PQ = QE
va KEQ = 90°).

(h.152).
a) T giac AHIK c6 IH // AK, AH // KI nén la hinh binh hanh.
A A
K H
B I C B 1 Cc
Hinh 152 Hinh 153

b) Hinh binh hanh AHIK Ia hinh thoi << AI 1a dudng phéan gidc cta géc A.
Vay néu I 1a giao diém cilia tia phan gidc clia gbe A véi canh BC thi AHIK Ia
hinh thoi (h.153).

c) Hinh binh hanh AHIK la hinh chir nhat < A =90° Vay néu tam giic
ABC vuoéng tai A thi AHIK 1a hinh chir nhat (h.154).

A . P , B
A
H H K
B i c D * Q ¢ C
Hinh 154 Hinh 155

(h.155). T giac APCQ c6 AP // QC, AP = QC nén la hinh binh hanh. Suy ra
AQ // PC. Chitng minh twong tu, BQ // PD.

Tir giac PHQK c6 PH // QK, PK // QH nén la hinh binh hanh.

T giac APQD c6 AP // DQ, AP = DQ nén la hinh binh hanh. Hinh binh
hanh APQD c6 A =90° nén 1a hinh chit nhét. Hinh chir nhat APQD cé
AP = AD nén 1a hinh vuéng. Suy ra EHQ = 90° va PH = HQ.

Hinh binh hanh PHQK c6 EHQ = 90° va PH = HQ nén dé dang ching
minh duoc dé la hinh vuéng.

(h.156). Tam giac vuéng FGC c6 € = 45° nén 1 tam giac vuong can. Do
dé FG = GC.



149.

150.

151.

Chitng minh twong tv, EH = HB. Do
BH = HG = GC nén EH = HG = FG.

Tir giac EFGH c6 EH // FG, EH = FG nén la
hinh binh hanh. Hinh binh hanh EFGH lai

c6 H =90°, EH = HG nén dé ding ching
minh duge dé 1a hinh vuéng.
(h.157).

AADE = ABAF (c.g.c) = AE=BF, A, = B|.
Ta lai co ;%1 +I_%2 =90° nén ]%1 +;x2 =90°. Goi
H 1a giao di€ém ctia AE va BF, ta c6 ﬁ = 90°,
Viay AE | BF.

(h.158). Vi AFDC ¢6 B, = 45°, €, = 45°

nén DBFC = 90° Chirng minh tuong tu,
E =90°, & =90° T gisc EHFG c6 ba
g6c vudng nén la hinh chir nhat.

AAGD = ABHC (g.c.g) = GD = HC.

AFDC can tai F = FD = FC.

Suy ra FD — GD = FC - HC, titc 1a FG = FH.

Hinh chir nhat EHFG c6 FG = FH nén la hinh vuéng.
(h.159). AADF = AAHF (canh huyén - géc nhon) = AD = AH.

Ta lai c6 AD = ABnén AB=AH.

AABG = AAHG (canh huyén - canh géc vuéng) = E% = Q}

Tacé FAG = A, + A, = %(BAH + HAB) = % .90° = 45°,

A B
4 |
G
H
-
D F E c
Hinh 159

A
E F
= - .
B H G C
Hinh 156
A B
2 1
il
F H
BT E C
Hinh 157
A B
F
G H
1 E
B Hinh 158 c
. 1
o
B
Hinh 160
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152.

153.

154.

148

(h.160). HD : Chiing minh c4c tam gidc vuéng ACB, IKA, IHM, MEB bang
nhau dé suy ra AB = IA = IM = MB. Sau dé chitng minh IAB = 90°,
(h.161).

a) Tacé EAC = BAH, AEAC=ABAH (c.g.c). Suy ra EC =BH, AEC = ABH.
Goi giao di€ém ctia EC v6i BA va BH 1a K va O. Xét hai tam gidgc AEK va
OBK, ¢6 AEK = BBK, AKE = 6KB nén EAK = BOK. Do EAK = 90°
rén BOK = 90°. Vay EC | BH.

EC
b) Ta c¢c6 MI /| EC, MI=7,
]_N//BH,IN=%.

Do EC = BH nén MI = IN.

Do EC 1 BH nén ta chimg minh
duoc MI L IN. Vay, tam giac MIN la

tam gidc vuéng can.

(h.162). D€ lam xuit hién téng
AK + CE, ta 1ay diém M trén tia d&i :
cna tia CD sao cho CM = AK. Ta c¢é T o adn

AK+CE=CM + CE = EM. !
Can chitng minh EM = BE. Ta s&
chitng minh AEBM c6 M = EBM.

That vay, ABAK = ABCM (c.g.c) DE &5 M
Hinh 162

o

= K, =M, B, =8,
Ta lai c6 B, = B, nén B, = B. Tir dé,
EBM =B, +B, =B; +B, = KBC = K, =M.

AEBM can = BE = ME.
Do d6 BE = MC + CE = AK + CE.



155. (h.163).
a) ACBE = ADCF (c.g.c) = €, = By

0 T - F
Talaicé €, +€, =90° nén B, + €, = 90°.

Suy ra CE L DF. 1
b) Goi K 1a trung diém cta CD. T gidc AECK K 20
c6 AE // CK, AE = CK nén 1 hinh binh hanh. Hinh 163

Suy ra AK // CE.

Goi N 13 giao diém ctia AK va DF.
Tam gidc DCM ¢6 DK = KC, KN // CM nén N 13 trung diém ctia DM.

Ta c6 CM L DM (céu a), KN // CM nén KN | DM.

Tam gidc ADM cé AN la dudng cao va dudong trung tuyén nén 1a tam gidc
can. Do d6 AM = AD.

156. (h.164).

a) HD : AEDC = AFAD (g.c.g). 3 4
Hay chitng minh ADEF cén va c6 EDF = 60°
dé suy ra ADEF déu.
b) Ta c6 AFD = 150°, BFE = 60° nén 3
AFE = 360° - (150° +60°) =150° . A = )

Ta lai c6 FD = FE, tird6 Hinh 164
AAFE = AAFD (c.g.c). Suy ra AE = AD.

Chirng minh tuong tu, BE = BC.

Tam gidc ABE c6 AE = AB = BE nén 1a tam gidc déu.

Bai tap bd sung

B
12.1. Chon (C). E F
12.2. (h.bs.20)
A C
ABOE = ABOF (g.c.g) nén OE = OF. \
Ta lai ¢6 OE L OF (tia phan gidc cta hai H
gbc ké bu). Suy ra AEOF vuéng can D
tai O. Hinh bs.20
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Twong tu cac tam giac FOG, GOH, HOE

A
vubéng can tai O. Towr d6 chitng minh &
EFGH la hinh vuéng.
12.3. (h.bs.21)
F
AADE = ADCF (c.g.c), suy ra AE = DF i
va DAE = CDF. p=<——3 O

Ta lai c6 CDF + ADF = 90° nén

]jji_];: + E}:«' = 00° Do dé AE | DF. Hinh bs21

Bai tap on chuong |

157. (h.165). Dé dang ching minh EFGH [a hinh binh hinh c¢é6 EH // BD,

EH =%,EF//AC, EF=%- B

a) EFGH la hinh chir nhat & EH | EF
< BD L AC. H
b) EFGH 1a hinh thoi < EH = EF < BD = AC. D G C
c) EFGH la hinh vuéng & BD | ACva BD = AC. Hinh 165
158. (h.166).

a) Tt gidc AEDF la hinh chtr nhat. Hoc sinh tu giai thich.
b) AABC ¢6 BD = DC, DE // AC nén AE = BE.
Ta lai ¢6 DE = EM (D déi xing véi M qua AB).

Tt gide ADBM c6 hai dudng chéo cat W N N
nhau tai trung diém cla mdi dudng

nén la hinh binh hanh. Hinh binh hanh y
ADBM c6 hai duong chéo vubng goéc

AB 1 DM nén 12 hinh thoi. B i D d a

Chitng minh tuong tu, ADCN la hinh thoi. Hinh 166
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159.

c) ADBM la hinh thoi = AM // BD = AM // BC.

Chitng minh tuong tu, AN // BC.

Qua A tac6 AM //BC, AN //BCnén M, A, N thaamg hang. (1)
Talaic6 AM =BD, AN = DCma BD = DC nén AM = AN. (2)
Tir (1) va (2) suy ra A 1a trung di€ém ctia MN, do dé M d6i xitng v6i N qua A.
d) Hinh chir nhat AEDF la hinh vuéng

& AE = AF. X A

Ta lai c6 AE = %AB, AF = %AC nén

AE=AF < AB=AC.

Vay, néu AABC vuéng can tai A thi E ) D ' c
AEDF la hinh vuéng (h.167). Hinh 167
(h.168).

a) AB 1a dudng trung true cuia HD = AD = AH.
Chitng minh tuwong tu, AE = AH.
Suy ra AD = AE. (1)

Tam gidac AHD can nén HAD = 2&1 .

Chitng minh tuong tur, HAE = 2@2 . Hinh 168
Suyra HAD + HAE = 24, + 24, = 24, + 4,)

=2.90" = 180°.
Dodé D, A, E theamg hang. (2)
Tir (1) va (2) suy ra A 14 trung diém ctia DE. Vay D d6i xttng v6i E qua A

b) Tam gidc DHE cé HA 1a dudng trung tuyén va HA = %DE nén ADHE
vubng tai H.

¢) Hiy ching minh ADB = WHB = 90°, WEC = 90° ¢ suy ra BDEC I
hinh thang vuéng.

d) Hay chitng minh BD = BH, CE = CH.
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160. (h.169). Dé dang ching minh duwoc EFGH 1a hinh binh hanh c6 EH // AD,

EH =%,EF//BC, EF =%-

D G c

Hinh 169 Hinh 170
a) EFGH la hinh chir nhat < EH | EF < AD 1 BC (h.170).
b) EFGH 1a hinh thoi <> EH = EF << AD =BC (h.171).

Hinh 171 Hinh 172

c) EFGH la hinh vuéng <& AD 1 BC va AD = BC (h.172).

161. (h.173).

a) Ta ¢c6 EG = GK (cung bang %CG),

.1
DG = GH (ctung bang EBG)

nén tir giac DEHK 1a hinh binh hanh (cac
dwdng chéo cat nhau tai trung diém clia
mbi duong). Hinh 173
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b) Hinh binh hanh DEHK la hinh chir nhéit <
< HD = EK & GE =GD va GH = GK
< AGEB = AGDC (c.g.c)
< BE =CD < AABC can tai A (h.174).
A A

H K H

C B c
Hinh 174 Hinh 175

c) Néu BD L CE thi hinh binh hanh DEHK c¢6 hai duwong chéo vuéng géc
nén 1a hinh thoi (h.175).

. (h.176).

a) Tt giac AEFD la hinh thoi, tir giac
AECF la hinh binh hanh. Hoc sinh tu
chirng minh.

b) T giac AECF la hinh binh hanh nén
EN // FM. Chitng minh tuong tw, EM // FN. D F
Do d6 EMEN 14 hinh binh hanh. Hinh 176

AEFD Ia hinh thoi nén AF | DE.

Hinh binh hanh EMFN ¢6 M = 90° nén I hinh chit nhat.
c) Hinh chir nhat EMEN la hinh vuéng

< ME = MF < DE = AF (vi DE = 2ME, AF = 2MF)

<> hinh thoi AEFD c¢6 hai dudng chéo bang nhau

& AEFD Ia hinh vuéng < A = 90°. A, E . B
< hinh binh hanh ABCD la hinh chir nhat. q
Nhu véy, hinh chit nhat EMFEN la hinh

vuéng néu ABCD la hinh chir nhat (h.177, ;

chid ¥ van c6 diéu kién AB = 2AD). Hin hFI - &
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163.

164.

154

(h.178).
a) T giac DEBF la hinh binh hanh. Hoc sinh
tu chirng minh.

b) Goi O 1a giao di€ém hai dudng chéo chia
hinh binh hinh ABCD, ta ¢6 O 13 trung diém
cua BD.

Theo céau a), DEBF la hinh binh hanh nén trung

di€ém O ctia BD ciing 14 trung di€ém cfia EF.

Vay AC, BD, EF cling cat nhau tai di€ém O.

Hinh 178

¢) AABD c6 céc dudng trung tuyén AO, DE cat nhau 6 M nén OM = %OA.

Chitng minh tuwong tw, ON = %OC. Ta c6 OA = OC nén OM = ON.

Tit gide EMEN c6 cdc dudng chéo cat nhau tai trung diém clia mdi dudng
OM = ON, OE = OF nén la hinh binh hanh.

(h.179).
. . P N
a) Keé CE, IH, DF vuong géc véi AB. ~
Ta chitng minh duwoc \\\
™ L K
AM MB L
CE = T ) DF - S | - I’
2 2 Ll e s
CE+DF=AB_2 ¢ \
2 2
A E HM F B
B TR 3 Hinh 179

b) Khi diém M di chuyén trén doan thang AB thi I di chuyén trén doan thang
RS song song véi AB va cich AB moét khoang bang % (R 13 trung di€m cla

AQ, S 1a trung diém clia BQ, Q 1 giao di€ém ctia BL va AN).



Bai tap bd sung
L1.

a) hinh binh hanh ;
b) hinh chir nhat ;
c¢) hinh thoi.
(h.bs.22)

a) Tt gidc ADEF c6 b6n canh bang nhau
nén 1a hinh thoi.

B E c
Hinh bs.22
b) Hinh thoi ADEF 12 hinh vuéng < A = 90° < AABC vuéng can tai A.

Chuong I1
DA GIAC. DIEN TICH BA GIAC

DE BAI

§1. Pa giac. Pa giac déu

1.

12

|75

Trong céc hinh duéi day (h.180), hinh nio 1a da gidc 16i ? Vi sao ?

Ayl

Hinh 180

a) b)

g)

Hay v& mot s6 da gidc (16i) ma cic
dinh 13 mét s6 diém trong cdc
diém dd cho & hinh 181 (trén luéi
ké 6 vubéng).

Em hiy ké tén mét s6 da gide déu mi em biét. Hinh 181
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10.
11.

(n- 2).180°
n .

Tinh s8 do géc cna hinh 8 canh déu, 10 canh déu, 12 canh déu.

a) V& hinh va tinh s6 dudng chéo cua ngi giic, luc giac.

s . ., -3
b) Chitng minh rang hinh n-giac c6 tat ca % duong chéo.

Chitng minh rang s6 do géc cua hinh n-gidc déu 1a

Tim s6 duong chéo cua hinh 8 canh, 10 canh, 12 canh.

Chimg minh ring téng cdc gbe ngoai clia mot da gidc (16i) c6 s6 do 1a 360°.
Da gidc ndo c6 téng s6 do cic gbe (trong) bang téng s6 do cic goc ngoai ?
Mot da gidc (16i) ¢6 nhiéu nhat 12 bao nhiéu géc nhon ?

Mot da gide déu cé téng s6 do tat ca cdc gbc ngodi va mot gbe trong clia da

gidc bang 468°. Hoi da gidc déu d6é c¢6 mAy canh ?

Bai tap bd sung

1.1.

156

Moi c4u sau day ding hay sai ?

a) Tam gidc va t gidc khéng phai l1a da giac.

b) Hinh gébm n doan thing d6i mot c6 moét diém chung dwoc goi 1a da gidc
(v6in 1a s6 tw nhién 16n hon 2).

¢) Hinh g6m n doan thang (n 13 s6 tw nhién 16n hon 2) trong d6 bt ki hai
doan thang nio c6 mot diém chung ciing khéng cling nam trén moét dudng
thang dwoc goi 1a da gidc.

d) Hinh tao b&i nhiéu hinh tam gidc duoc goi 1a da giic.

e) Da gidc lu6n nam trong nira mat phang cho trwée dwoe goi 1a da gidc 16i.
f) Pa gidc lu6n nim trong nira mat phang c6 bd 1A mot dudng thiang chita
mot canh cta né duge goi 1a da gidc 16i.

g) Hinh gém hai da gidc 16i cho truéc 13 mot da gidc 16i.

a) Cho tam gidc déu ABC. Goi M, N, P twong tmg 13 trung di€ém clia cdc
canh BC, CA, AB. Chitng minh MNP 14 tam gidc déu.

b) Cho hinh vuéng ABCD. Goi M, N, P, Q trrong ttng 13 trung di€ém cilia cdc
canh BC, CD, DA, AB. Chitng minh MNPQ I3 hinh vuéng (i gidc déu).

¢) Cho ngii gide déu ABCDE. Goi M, N, P, Q, R twong trng 1 trung di€ém
cna cdc canh BC, CD, DE, EA, AB. Chitng minh MNPQR 14 ngii gidc déu.



§2.

13.

14.

15.

16.

K.

Cho hinh vuéng ABCD c6 AB = 3cm.

Trén tia d6i ctia tia BA 14y diém K sao cho BK = lem.
Trén tia d6i ctia tia CB 14y diém L sao cho CL = lcm.
Trén tia d6i ctia tia DC 14y diém M sao cho MD = lcm.
Trén tia d6i cia tia AD 14y diém N sao cho NA = lcm.
Chirng minh KLMN 1a hinh vuéng.

Diéen tich hinh chir nhat

Dién tich hinh chit nhat thay déi nhir thé ndo néu :

a) Chiéu dai tang 3 14n, chiéu réng khong thay déi ?

b) Chiéu réng gidm 2 1an, chiéu dai khéng thay déi ?

c¢) Chiéu dai va chiéu rong déu ting 4 1an ?

d) Chiéu dai tang 4 1an, chiéu rong giam 3 14n ?

Cho hinh chit nhat c6 dién tich 1a 20 (don vi dién tich) va hai kich thuéce la
X va y (don vi dai).

a) Hiy dién vio 6 tréng trong bang sau

X 1 4 8 20
y 10 4 5
y S 1A LA R 1R 1t AR m AR s 20
b) Theo bang vira thanh lap, hiy biéu dién bay diém cua d6 thi ham s6 y = —
X

trén hé truc toa dé xOy.

a) Dién tich cta hinh chir nhat ting bao nhiéu phin trim néu mdi canh
tang 10% ?

b) Dién tich cta hinh chir nhat gidm bao nhiéu ph4n tram néu méi canh
giam 10% ?

Dién tich hinh chit nhit bang 4801112, mot canh cta né cé dé dai 8cm. Pudng

thang song song véi moét trong cdc canh clia hinh chit nhat chia hinh chir
nhat dé thanh hai hinh chit nhat bang nhau. Tinh chu vi ciia mdi hinh chit
nhat duoc tao thanh.

Tinh cdc canh clia mot hinh chi nhét, biét rang binh phuong cia do dai moét
canh 1a 16(cm) va dién tich cua hinh chir nhat 1a 28cm’.

S 4 g
Tinh cac canh cua moét hinh chir nhét, biét t1 s6 cac canh 1a — va dién tich

9

kd Fd ~ 2
cuand la 144em”.
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18.
19.

[
L

158

Cho tam gidc vudng cAn, biét d6 dii canh huyén 1a /. Tinh dién tich tam gidc dé.

Tinh dién tich c4c hinh trén hinh 182 (mdi 6 vuéng 14 mot don vi dién tich).
Hay giai thich vi sao tinh duge nhu vay.

Hinh 182
Trén gidy ké 6 vuong, hiy vé :
a) Hai hinh chit nhéat c¢6 ctng chu vi nhung khac dién tich.
b) Hai hinh chir nhat c6 kich thuée khac nhau nhung cing dién tich.
Cho hinh binh hanh ABCD (h.183). Tir A va C ké AH va CK vuéng gbc

v6i dudng chéo BD. Chitng minh rang hai da gidc ABCH va ADCK cé
cung dién tich.

Hinh 183 Hinh 184

Cho hinh binh hainh ABCD (h.184). Dudng phan gidc clia cdc géc A va C cat
duwong chéo BD tai E, F.

a) Chitng minh rang hai hinh ABCFE va ADCFE c¢6 cung dién tich.
b) Cac hinh d6 c6 phai 1a da gidc 16i khéng ? Vi sao ?
Trén hinh 185, cdc t& gidce ABCD va A B

EFCH déu 13 hinh binh hinh. Diém E
nam trén dudng chéo AC. £

a) Chirng minh rang da gidc AEHD va
hinh ABCFE c6 cung dién tich. D H C

b) ABCFE c6 phai la da gidc 16i khéng ? Vi sao ? Hinh 185




24.

Cho mét tam gide vuéng can. Chitng minh rang téng dién tich cfia hai hinh
vuoéng dung trén hai canh géc vudng bang dién tich cua hinh vuéng dung
trén canh huyén (khong sir dung dinh 1i Py-ta-go).

Bai tap bd sung

21.

12
12

a) Nén ctia mot phong hoc c6 dang
hinh chit nhat, véi chiéu réng do
dwroe 14 4m va chiéu dai 13 6m. Dé
c6 thé 14t kin nén d6 cin bao nhiéu A H

vién gach c6 hinh vubéng, véi canh 6
13 33,33cm ?

b) Can bao nhiéu vién gach c6 hinh

vuéng, v6i canh 13 25cm dé cé thé 6
lat kin m6t manh sén cé dang nhw
hinh bs.23 (biét AB = 6m,
BC = 8m, CD = 8m, DE = 3m,
EF = 6m, FG = 3m, GH = 4m va
gbc tai cic dinh A, B, C, D, E, F, Hinh bs.23
G, H déu 1a géc vudng) ?

8 [ )

a) Dung dién tich dé chitng to : (a + b)2 = a’ + 2ab + b°.
b) Diing dién tich dé chiing td : (a— b)” = a’ — 2ab + b’ véi diéu kién b < a.
Do vui.

a) C6 thé ding kéo cat 1 14n va chi cat theo dudng thang, chia mét hinh chir
nhat thanh hai manh d€ ghép lai duoge mot tam gide vuong hay khong?

b) C6 thé ding kéo cat 2 14n va chi cat theo dudng thang, chia mét hinh chir
nhat thanh ba manh dé ghép lai diwge mét tam gidc thudng hay khong?

§3. Dién tich tam giac

25.

Hai duong chéo ctia hinh chir nhét chia hinh chir nhét thanh bén tam giac.
Dién tich cna cdc tam gidc d6 c¢6 bang nhau khéng ? Vi sao ?

Cho tam gidc ABC c6 ddy BC c¢6 dinh va dinh A di dong trén moét dudng
thang d ¢6 dinh song song véi dudng thang BC. Chitng minh rang tam gidc
ABC luén cé dién tich khong déi.

Tam gidc ABC c6 ddy BC c6 dinh va dai 4cm. Dinh A di chuyén trén dudng
thang d (d L BC). Goi H 1a chan dudng cao ha tir dinh A xuéng dudng thang BC.

159
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