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I. KIEN THUC TRONG TAM
1. Pai s6
® Phép nhan va phép chia cac da thirc
e Cac hang ding thire dang nhé
® (Céc phuong phap phan tich da thirc thanh nhan t
® Cong, tru, nhan, chia cac phan thirc dai s6. Bién d6i don gian cac biéu thirc hitu ti, gia tri cia phan thuc.
2. Hinh hoc
e Dinh nghia, tinh chat, dau hiéu nhan biét ciia: hinh thang, hinh thang can, hinh binh hanh, hinh chit nhat,
hinh thoi, hinh vudng.

® Di¢n tich cac hinh: tam gidc, hinh chit nhat

So ddé nhan biét cac loai tir giac

- C6 cac canh déi song song

- C6 cac canh déi bang nhau

- C6 2 canh déi // va bang nhau

- C6 cac goc déi bang nhau

- C6 2 dwong chéo cat nhau tai trung
diém ctia méi dwong

C6 3 géc vuong

- C6 2 canh ké bang nhau

- Co 2 dwong chéo vudng goc
- Co 1 dwong chéo la dwong
phan giac cua mét goc
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II. BAI TAP THEO CHU PE
Pai s6

Bai 1. Phan tich cdc da thic sau thanh nhan t;

a) 3x>—6x+9x’ b) 2x+2y-x’—Xxy
¢) x°—2x-4y’ -4y d) x’y—x’-9y+9x
e) X’ —25+y’ +2xy f) (x*+1)* -4x’
g) x*(x—-1)+16(1-x) h) 5x(x —2y)+2(2y—x)’
Bai 2. Phan tich cac da thirc sau thanh nhan tu:
a) X’ —6x-16 b) x’—x’—6X
) 16x—5x>-3 d) x*+5x°+9
e) (X +3x+1)(x*+3x-3)-5 ) (x+2)(x+4)(x+6)(x+8) +7
2) ()(2+9)2+8x(>(2+9)+12x2 h) (3X—2)2(6X—5)(6X—3)—5
Bai 3. Phan tich cac da thirc sau thanh nhan t:
a) x*-1024 b) 81x"+4y*
) x —x"—4 d) x’—5x"+8x—4
e) X +9x”+23x+15 ) x’—4x>+12x-27
g) x'+6x° +11x% +6x+1 h) a3(c—b2)+b3(a—cz)+c3(b—a2)+abc(abc—1)
Bai 4. Tim x, y biét:
a) (3x+1) =9x*~1 b) 8x”+30x+7=0
c) X —6x*+12x—-8=0 d) (x=1)" = (x+3)(x* =3x+9)+3(x’ —4) =2
e) (x'=27)-(3-x)(6x+9)=0 H X —7x—-6=0
g (x*—4x) +7(x* —4x)+12=0 h) x2+y°—6x+6y+18=0
Bai 5. Thuc hién cac phép chia da thuc:
a) 3x’y’:x’ b) <X5+4X3—6X2):4X2
c) (x3—8):(xz+2x+4) d) <3X2—6X)1(2—X)
Bai 6. Thuc hién phép chia:
a) (X3—3X2+X—3)Z(X—3) b) <2X4—5X2+X3—3—3X)1(X2—3)
0 (x-y-z):(x-y-z) d) <X2+2X+X2—4):(X+2)
e) (2X3+5X2—2X+3)1(2X2—X+1) f) <2X3—5X2+6X—15)1(2X—5)

Bai 7. Tim da thuong Q, da thirc du R trong phép chia A cho B rdi viét A dudi dang A = B.Q + R, biét:
a) A=x"+3x"+2x" —x—4 va B=x"-2x+3
b) A=2x"-3x"+6x—-4 va B=x"—-x+3
c) A=2x"+x’+3x" +4x+9 va B=x"+1
d) A=2x"-11x"+19x -6 va B=x>-3x+1
e) A:2X4—x3—xf—x+1 va B=x"+1
Bai 8. Xac dinh cac hé so a, b sao cho:

a) X +3x°+5x+a chiahétcho x +3 b) 3x’+10x>—5+a chia hét cho 3x +1
¢) x’—2x>—15x+a chiahétcho x +4 d) —3x’+5x>—9x +a chia hét cho —3x +5
¢) x'+3x’—x*+ax+b chia hét cho f) x*—x’+6x>—x+a chia hét cho

x? +2x -3 x*—X+5
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h) x’+ax+Db chiacho x+1 du 6, chia cho

3 2 ;
g) X +3x"—2x+a chiacho x+2 du5 x—3dul

2x  x—-1 3x?-2x-1
+ —

Bai 9. Cho biéu thic A = 5
x+1 X X" +X

(x=-1,x#0).

a) Ruat gon A. b) Tim gid tri cua A biét ‘X + 2‘ =1.
. 1 .
c) Timxdé A = 5 d) Tim x € Z d¢ P co6 gia tri nguyén.

2 N 2x —1 _X2+6X+2

x—1 x*+x+1 1-x°

Bai 10. Cho biéu thirc P = (x=1).
a) RatgonP.

b) Tim x € Z dé P co gia tri nguyén.

9-3x  x+5 x+l1

Bai 11. Cho biéu thirc A =—
X +4x-5 1-x Xx+5

(x=-5,x=1).

a) Rutgon A. b) Tim céc gia tri nguyén ctia x dé A nhén gi tri nguyén.
¢) Tim x sao cho A<0. d) Tim x sao cho ‘A‘ =3.
X+2 5 1

Bai 12. Cho biéu thic P = (x#-3,x#2).

x+3 (x+3)(x-2) " 2-x
a) Rat gon P.

b) Timx dé P=2.

¢) Tim céc gia tri nguyén ctia x dé P nhén gié tri nguyén am.

5X—2_ 3 X
x>—4 x+2 x-

Bai 13. Cho biéu thirc B =

_|_

X #-2;X#2).
2( )

a) Rat gon biéu thirc B.

b) Tinh gia tri ciia P v6i x thoa man: ‘X + 3‘ =35.
¢) Tim cac gia tri nguyén cta x dé gia tri cua P 13 sb nguyén.
X+5 x-6 2x*-2x-50

Bai 14. Cho biéu thirc M = 5 (x#0,x#5).
2x  5-x 2x° —10x
a) Rut gon M.
b) Tinh gia tri cia M khi x> —3x=0.
Bai 15. Cho biéu thire Q = —2x—9> _X¥5 2XH3 1 x=3).

x*-7x+12 x-4 3-x
a) Rut gon Q.
b) Tinh gia tri ctia Q tai ‘X‘ =3.
¢) Tim cac gia tri nguyén cta x dé gi tri cua P 13 sb nguyén.
2 2 4

X 2x 3x"+9

— = — (x* #3).
x*+3 x"-3 9-x

Bai 16. Cho biéu thirc A =
a) Rutgon A.

1
3
c) Tim gia tri 16n nhat cua A.

b) Tim gia tri ciax dé A =
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Hinh hoc

Bai 1. Cho tam gidc ABC cén tai A c6 trung tuyén AM. Goi I, K, E lan luot 1a trung diém cua AC, AB,
AM. Goi N 1a diém d6i xtmg ctia M qua 1.

a) Chung minh tir giac AKMI Ia hinh thoi

b) Cac tir giac AMCN, MKIC Ia hinh gi? Vi sao?

¢) Chimg minh E 14 trung diém BN

d) Tim diéu kién cta tam giac ABC dé tir giac AMCN 1a hinh vudng

Bai 2. Cho hinh vuéng ABCD. Goi E 1a diém dbi xtmg ctia A qua D.
a) Chirng minh tam gidc ACE vudng can
b) Tur A ké AH vudng goc v6i BE, goi M, N theo tht ty 1a trung diém cua AH va HE. Chtng minh tir
giac BMNC 1a hinh binh hanh
c) Ching minh M Ia tryc tam cta tam giac ANB

d) Chung minh ANC =90°

Bai 3. Cho tam gidc ABC c6 cac trung tuyén BD va CE cét nhau tai G. Goi H va K 1an luot 13 trung diém
cua GB va GC.

a) Chung minh tr gidc DEHK 1a hinh binh hanh

b) Tam gidc ABC can thoa man diéu kién gi dé t giac DEHK 14 hinh chir nhat

¢) NéuBD L CE thi ttr giac DEHK 14 hinh gi ? Vi sao ?

d) Khi BD L CE va BD =12 cm, CE = 15 cm, hay tinh di¢n tich cta tor gidc DEHK

Bai 4. Cho tam giac ABC vudng tai A c6 AB < AC. K¢ dudng cao AH. Goi E, N, M lan luot 14 trung diém
cua AB, AC va BC.
a) Ching minh t&r gidc EHMN la hinh thang can
b) Chung minh HE L HN
c) Tu A ké duong théng song song voi BC cit tia ME, MN lan luot tai K, F. Chirng minh tr gidc
AMBK 1a hinh thoi
d) Chimg minh AM, EN, BF, KC dong quy

Bai 5. Cho tam gidc ABC vudng tai A c6 AB < AC va AH 1a duong cao. Goi D 1a diém d6i xtmg véi A qua
H. Puong thang qua D song song voi AB cit BC va AC lan luot tai M va N.

a) T giac ABDM la hinh gi? Vi sao?

b) Chung minh AM L CD

¢) Goi I la trung diém cua CM. Chimg minh INH = 90°
d) Biét HB = x, HC =y. Ching minh HA = /Xy
Bai 6. Cho hinh vuéng ABCD, diém E d6i xtng voi A qua D.

a) Chung minh tam gidc ACE vudng can.

b) Ké AH vuodng goc véi BE (H thudc BE). Xac dinh I, K 1an luot 13 trung diém ctia AH va EH. Chung
minh tor gidc BCKI 1a hinh binh hanh

¢) DI cit AK tai M, CI cit BK tai N. Chtirng minh AD = 2MN

d) Chung minh goc AKC vudng

Bai tap niang cao dai so

Bai 17. Cho a>b >0 va a’ —6b° =ab. Tinh gia tri cua phan thic A = ————

Bai 18. Cho 2xy —2x—-2y+1=0 trongd6 y #1, x+y =1
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2 2
- 2 x*+(x-1)
Hay riit gon biéu thiec P = ————=
y’+(y-1)
Bai 19. Cho x # -y, y# —z; Z# —X va X+ y+z = 1. Chiing minh rang gia tri cta biéu thirc sau khong
(xy+z)(yz+x)(zx+y)

(1-x)" (1-y) (1-2)

Bai 20. Cho a+b+c=2. Tinh gia trj ctia biéu thirc P =

phu thudc vao x,y,z: S=

2—(ab+bc+ca)

SRR

Bai 21. Cho a, b, ¢ d6i mdt khacnhauva a+b+c=0

. 9 (az +b’>+¢? )
Chirng minh rang: =3

(a—b)2 +(b—c)2+(c—a)2

1 1 2
T At AT
x'+4 y +4 xy+4

Bai 22. Cho cac sb thuc phan biét x, y thoa man

4

Tinh gia tri cta biéu thirc P = — +
Xy +4 xy+4
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III. MOT SO PE THAM KHAO
PE SO 1

Caul. (3,0 diém) Cho biéu thic 4= 2~ — 1 _ . L
x—2 3—-x x"—-5x+6

; . 2x+1
a) Tim diéu kién xac dinh cua biéu thirc A va chirmg minh 4 = al 5 ;
x f—
b) Tinh gi trj cta biéu thire A khi [2x—1/=5;
c) Tim gia tri nguyén cta x dé A nhan gia tri nguyén.
Céau 2. (2,0 diém) Phan tich da thtrc sau thanh nhan tu.
a) 2x(2y+1)—6y—3 b) x*2—6x+8
c) X’ -y + x*y—xy? d) (x*-2x)*-2(x>-2x)-3

Cau 3. (1,0 diém) Tim gia tri cia m dé da thuc f(x)=x" —2x° + mx + 6 chia hét cho da thirc
g(x)=x+2.
Cau 4. (3,5 diém) Cho tam giac ABC vudng can tai A. Goi D 14 trung diém ctua BC. Trén doan AD lay
diém E bat ki (E khac A va D). Qua E ké cac dudng vudng goc véi AB, AC lan luot tai M, N.

a) Ching minh t&r gidc AMEN la hinh vudng.

b) Ching minh MN // BC.

¢) QuaM ké duong thing vudng goc voi DN tai F. Ching minh AFE = 90°.

d) Chimg minh B, E, F thing hang.
Cau 5. (0,5 diém) Cho cac s thyc x, y thoa man diéu kién: x* + > = 6(x —y —3).

Tinh B = x2019 4 y2019 4 (x +y)2020.

Archimedes School | Rise above oneself and grasp the world



PE SO 2

x> -12 2 x+1
x’—4 2-x x+2
a) Tim diéu kién xac dinh va rat gon biéu thic A;
b) Tinh gia tri ctia biéu thirc 4 khi x> = 2x;
c) Tim gi tri nguyén ctia x dé 4 1 s6 nguyén am.
Céu 2. (2,0 diém) Phan tich cac da thtrc sau thanh nhan tu.
a) Ixy+ox—y-2 b) 2x° —3x =2
c) ¥ +xly-y-1I d) 8&° —6x°+3x—1
Cau 3. (1,5 diém)
a) Thuc hién phép chia da thirc f(x) = 3x> + 3x + 1 cho da thirc g(x) = x + 2.

b) Cho da thirc f{x) = 4x° + ax + 1. Tim a, biét f{x) chia hét cho da thtrc (x — 1).

Céu 4. (3,5 diém) Cho hinh vuéng ABCD tam O. Trén doan BC lay diém E bat ki, trén tia dbi cua tia CD ly
diém F sao cho CE = CF.
a) Ching minh DE = BF.

Ciu 1. (2,5 diém) Cho biéu thic: A =

b) Tia DE ct BF tai H. Ching minh DHF = 90°.
¢) Goi I la trung diém cua EF, K 13 giao diém cua tia FE va BD. Chtrng minh AOIK 14 hinh binh hanh.
d) Chimg minh A, H, K thang hang.
Cau 5. (0,5 diém) Cho x, y, z 1a cac sb thoa man:
4x* +2y2 +22° —4xy—4xz+2yz—-2y+6z+10=0.

Tinh gi4 tri biéu thue P =x™""" + (y - 1)2018 + (z + 2)2019 .
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PE SO 3

. , a 6x° 2 1

Cau 1. (2,5 diém) Cho biéu thirc: B= — 4+ ——
3x"+9x x " +5x+6 x+2
a) Tim diéu kién x4c dinh ctia biéu thiic B va chiing minh B = 2x _21 ;
X+
b) Tinh B biétx*> +x =2;
¢) TimrdéB= 2%
x+4

Cau 2. (2,0 diém) Tim x, biét:
a) 3(x—2)+x(2-x)=0 b) 3x°—8x +4=0
¢) 4x’ —12x* =-9x d) x(x+2)(x* =2x+4)+ (x> +4)(4—-x>)=-8

Cau 3. (1,5 diém)
a) Chung minh gia tri cua biéu thirc sau khong phu thudc vao gia tri cua bién x
A= +2x" +3x+2): (x +1)—x(x—1)—2x
b) Tim a dé f{x) chia hét cho g(x) biét:
f(x)=x*=2x" +2x" —ax+2; g(x)=x-2
Cau 4. (3,5 diém) Cho tam giac ABC vudng tai A (AB > AC). Goi D, E lan luot 13 trung diém cta AB,
BC. H 1a hinh chiéu cua E trén AC
a) Chang minh: Tt giac ADEH la hinh chir nhét.
b) Goi F la diém d6i xung cia E qua D. Chung minh tr giac AEBF 1a hinh thoi. Cho AB = 4cm, BC =
5cm. Tinh dién tich hinh thoi AEBF.
c) Tam gidc ABC can thém diéu ki¢n gi hinh thoi AEBF la hinh vuong
d) Ké EI vuong goc v6i FA. Chimg minh IAD = [HD
Cau 5. (0,5 diém) Chirng minh gia tri ctia biéu thirc sau khong phu thudc vao gia tri cua a, b, c:
po@ b < véia,b,c#0via+tb+c=0

2 2 2 2 2 2 2 2 2
a—-b"—-c° b°'—a —-c¢c° ¢ —a -b
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PE SO 4

. , — -1
Cau 1. (2.5 diém) Cho bidu thite 4= ¥*1 —x(zx )
2x+4 4-2x x" -4

Vol x #-2;x# 2.

a) Rutgon A;
b) Tim gi4 tri cia A khi x> +2x +1=9;

¢) Tim céc gia tri nguyén cua x dé 4 nhan gia tri nguyén duong.

Cau 2. (2 diém) Tim x, biét:

a) x’(2x—3)=2x-3 b) 2x*+8x+6=0

0) 16(x2 _3)2 +24(x* =3)+9=0 d) 2x-3)(3+2x)—x(x—-1)=3(x-1)°

Cau 3. (1,5 diém)

a) Thuc hién phép chia

2x° +5x" = x" +2x=2):(x* +2)
b) Tim a, b dé da thirc f{x) chia hét cho da thirc g(x), biét:
f(x)=2x" =3x> +ax +b; g(x)=x>—x+2

Cau 4. (3,5 diém) Cho hinh vuong ABCD, diém E déi xtmg véi A qua D.

a) Ching minh tam gidc ACE vuong can.

b) Ké AH vudng goc véi BE (H thuoc BE). Xac dinh I, K 1an luot 1a trung diém cua AH va EH.

Chung minh tir giac BCKI 1a hinh binh hanh

¢) DI cit AK tai M, CI cit BK tai N. Chimg minh AD = 2MN

d) Ching minh goc AKC vudng

Cau 5. (0,5 diém) Tinh tong

0= a> —bc b’ —ac ¢’ —ab

(a+b)(a+c)+ (b+c)b+a) " (c+a)(c+Db)

Vi a, b, ¢ d61 mot khong 1a cac so doi nhau
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PE SO 5

7 7 5 2
Caul. (3,0diém) Cho biéu thic 4=——+——+——— véi x=—Lx 1.
x—1 x+1 1-x

a) Rut gon A.
b) Tinh gia tri cia biéu thire A khi [x+5|=4.
c) Tim gia tri nguyén cta x dé A nhan gia tri nguyén.
Cau 2. (2,0 diém) Tim x, biét.
a) x(x=7)+2(x-7)=0 b) x> —2x-8=0

¢) S(x+D(x* —x+1)—x(x+2)(x—2)=4x" d) (x> =2x)"=22x-x")+1=0

Cau3. (1,0diém) Cho dathiic f(x)=x"—4x> +mx+6 va g(x)=x-3
Tim m dé f(x) chia hét cho g(x)

, . L 1
Cau 4. (3,5 diém) Cho hinh vuong ABCD. Trén doan thang AB lay diém E sao cho AE = EAB’ trén AD

1y diém F sao cho AF = EB.
e) Chung minh FB = EC.
f) Goi O la giao diém hai duong chéo hinh vuéng ABCD, G la trung diém AF, BG cat AC tai K. Ching
minh GK//OF va AK = OK.
g) OF cit CD tai H. Chimg minh GF di qua trung diém HB
h) Goi I 1 chan duong vudng goc ha tir D xudng duong thiang BG.
Ching minh H, I, E thing hang.
Cau5. (0,5 diém) Cho cac sb thuc x, y, z# 0; —1 vathéaman x +y +z = 0.

(z+D)(x-2y) N (x+D(y—22) N (y+1D(z—2x) _
(x+y—-Dxy (y+z-1yz (z+x—-1)zx

1 1 1
X y z

Chtrng minh
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PE SO 6

x*+2 x+1 1 .
+ + voi x = 1.

Cau 1. (2,5 diém) Cho biéu thic: 4 ="— 5
x -1 x"+x+1 1-x

a) Chimg minh A:%;

X +x+1
. 2 2

b) T1mxdeA=7;

¢) Tim gia tri nho nhat ctia A.

Cau 2. (2,0 diém) Tim x, biét:
“1)P? =2x— 1

a) (x=1)7=2x-2 b) (xZ—Ex 2x—(1-3x) :(3x=1)=0

¢) 2xX +7x"+5x=0 d) 2-x)°+@+x)9-3x+x>)+6x(1-x)=17
Cau 3. (1,5 diém)

a) Tim du trong phép chia(2x4 —x* +3x— 8) : (x2 - 2)

b) Tim gié tri nguyén ctia n dé gia tri cua biéu thue 3n° +10n° — 5 chia hét cho gia tri cia biéu thuc

3n+1

Cau 4. (3,5 diém) Cho tam giac nhon ABC (AB < AC), truc tim H. Goi M 1a trung diém cua BC, K 1a
diém ddi ximg voi H qua M.

a) Ching minh tir gidc BHCK 1a hinh binh hanh.

b) Chung minh BKLBA, CK_LCA.
¢) GoiIla diém dbi xtmg véi H qua BC. Chimg minh tr giac BIKC 1a hinh thang can.
d) BK cat HI tai G. Tim diéu kién ctia tam giac ABC dé ttr giac GHCK 13 hinh thang can.
Cau 5. (0,5 diém) Cho biéu thirc

x2+y2—22+y2+22—x2+22+x2—y2

S =

2xy 2yz 2zx

Churng minh rﬁng khi x, y, z 1a d§ dai cac canh mdt tam giac thi S > 1.
HET
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