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Bai 1. 3,0 diém}

Phin tich cdc da thirc sau thinh nhin o

1} A{x)=x"-3x+2, 2) B(xy)=x"+4)" ~dxy-4.

Bai 2. (2.0 &idm)

Tim x seocho (x-2) +(2x+1)' -9(x+1)" =-16.
Bai 3, (1,0 didm)

Cha a,b,c la cic sb thyc théa min a® +5” +¢' =ab+be+ca, Chimg minh ring a=b=c.
Bai 4. (3,5 didm}

Cho tam gidc ABC vudng tai A (AB < AC), dudmg cao AH, dudng trung tuyén AM.
Goi E,F lin lugt 1 hinh chiéu vudng goc cia A wén AB,AC. Trén tia 4 cia EH Iy
diém P saocho EP=EH ,teén tin dbicta FH Iy Q saocho FH =FQ.

1) Chimg minh ba diém P, 4,0 thing hing.
2) Chimg minh ring tir gifc APOC |3 hinh thang vudng vi PB+QC =BC.
3) Chimg minh AM vubng géc véi EF.

4) Goi (d) 14 dudmg thiing thay 48i, di qua 4, nhumg khéng cit canh BC cia tam gise
ABC . Goi X,¥ lin hugt 12 hinh chiéu vudng géc cda B,C tén (d). Tim vi tri ca
d dé chu vi tir gide BXYC 1ém nhér.

Bai 5. (0.5 diém)
1) (Danh cho cdc 16p 8B, 3C, 8D, 8E)

Cho a,b,c 1 cdc 56 thyc ddi mdt khic nhau thia man &'+’ +¢” = Jabe. Tinh git
cia biéu thire M =(a +5)(b+c)(c+a)+abe.

2) (Ddnh riop cho l6p 8A)
Véi a,b 14 cdc sb thyc théa min a® + b* —3ab=—1B. Chimg minh ring -9 <a+&<-1.

HET

Chii §: Hoc sinfi khéng dugc sic dung mdy tinh cdm tay.
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Cau 1. Phan tich cac da thirc sau thanh nhan tu:
a) A(X)=x"—3x+2
b) B(X,y)=x*+4y*—4xy—4

Cau2. Tim x saocho (x—2)" +(2x+1) —9(x+1)" = —16.

Cau3. Cho a, b, c.lacac sb thuc thoa mdn a® +b? +c? = ab+bc + ca. Chang minh rang
a=b=c.

Cau 4. Cho AABCvudng & A, (AB< AC), duong cao AH , dudng trung tuyén AM . Goi

E, F lan luot 12 hinh chiéu vudng goc cia H trén AB, AC . Trén tia d6i cua tia EH

lay diém P sao cho EP = EH , trén tia ddi cua tia FH lay diém Q sao cho FQ =FH .
a) Chirng minh ba diém P, A, Q. thiang hang.

b) Chirng minh ring tir giac BPQC Ia hinh thang vudng va BP +QC = BC.
¢) Chiang minh AM  vubéng géc véi EF
d) Goi (d) 1a dwong thang thay di, di qua A , nhung khong cit canh BC cua tam giac ABC .
Goi X ,Y lan luot 1a hinh chiéu vudng géc ciia B , C trén (d) Tim vi tri cia (d) dé chu vi tir
giac BXYC 16n nhit.

Cau 5.
a) ( Danh cho cac 16p 8B, 8C, 8D, 8E)

Cho a, b, ¢ la cac sb thuc doi mot khac nhau théa man a°® +b* 4+ ¢® = 3abc. Tinh gia tri cia
biéu thte M =(a+b)(b+c)(c+a)+abc

b) ( Danh riéng cho 16p 8A)
Véi a, b 1a cac s6 thyc thoa man a® +b* —3ab = —18. Chimg minh raing —9<a+b<—1
sHET



TRUONG THPT CHUYEN PE THI GIUA HQC Ki I

HA NOI - AMSTERDAM NAM HQC 2020 - 2021
MON TOAN - LOP 8
THCS.TOANMATH.com Thoi gian lam bdi: 60 phut (khong ké thoi gian phdt dé)

HUONG DAN GIAI CHI TIET

Céu 1. Phan tich cac da thirc sau thanh nhan tu:
a) A(X)=x*—3x+2
b) B(X,y)=x*+4y*—4xy—4
Loi gidi
a) A(X)=x*—3x+2
=x*—Xx—2x+2
=x(x—1)—2(x-1)
~ (x-1)(x-2)
b) B(X,y) = x> +4y* —4xy—4
=(x*—4axy+4y*)-4

(x—2y)" —22

=(x—=2y-2)(x—2y+2)
Cau2. Tim x saocho (x—2) +(2x+1) —9(x+1)’ = —16.
Loi gii
Taco (x—2) +(2x+1)° —9(x+1)" =16
& (x—2) +(2x+1) —(x+1)° —8(x+1)’ = ~16
& (x=2) —(x+1) +(2x+1)° —8(x+1)’ = 16
& [x=2— (x+1)][(x=2)" +(x=2)(x+1) + (x+1)" |+ (2x+1) ~ [2(x +1)] =16

& (x—2-x-1)(3% —3x+3)+[2x+1—2(x+1)][(2x+1)2 +(2x+1)(2x+2)+(2x+2)2}:—16

& —3(3x* —3x+3) + (—1)(4%* +4X +1+ 4% +6X+2+4X* +-8x+4)+16 =0

o —9x? +9x—9—(12x2 +18x+7)+16 -0



Cau 3.

Cau 4.

< —9x*+9x—9—-12x* —18x—7+16=0
& —21x° —9x =0
& —3x.(7x+3)=0
K—0 x=0
& & 3
7x+3=0 x:—;

. -3
Vay xeio; 7}
Cho a, b, c. lacéac sb thuc théa man a?+b? +¢? = ab + bc + ca. Chirng minh rang
a=b=c.
Loi gidi
a’+b’+c®*=ab+bc+ca
& 2a’ +2b° 4 2¢* = 2ab + 2bc + 2ca
& 2a’ 4+ 2b® +2¢* —2ab—2bc—2ca=0
< a’—2ab+b”*+b*—2bc+c*+c*—2ca+a’ =0
& (a=b) +(b—c) +(c—a) =0
Ma (a—b)* >0; (b—c)* >0; (c—a)" >0 véimoish a, b, c.

Suyra (a—b) +(b—c) +(c—a) =0

(a=b)'=0  [a_p—0 [a=b
&1(b—c) =0 «{b—c=0 < {b=c « a=b=c (diéu phai chung minh).
(c—a)Z:O c—a=0 c=a

Cho AABC vudng & A, (AB < AC), dudng cao AH , dudng trung tuyén AM . Goi
lan

lwot 12 hinh chiéu vudng goc cia H trén AB, AC . Trén tia dbi cua tia EH |y
diém P sao cho EP = EH, trén tia d4i cua tia FH ldy diém Q sao cho FQ = FH .
a) Chirng minh ba diém P, A, Q. thing hang.

b) Chirng minh rang tir giac BPQC 4 hinh thang vuéng va BP +QC = BC..

c¢) Chitng minh AM vubng goc véi EF

d) Goi (d) 1a dudng thing thay ddi, di qua A , nhung khéng cit canh BC cua tam gidc ABC .
Goi X ,Y lan luot 14 hinh chiéu vuéng géc cia B , C trén (d) Tim vi tri cua (d) dé chu vi tur
giac BXYC 16n nhat.



Léi giai

a) Tacd P ddixingvsi H qua E
= E la trung diém cua HP

ma AB vudng goc véi HP

= AB latrung tryc cua HP

= H ddi xtng véi P qua AB

— AP = AH vagéc HAE = PAE
Vi Q ddixang voi H qua F

= F latrung diém cia QH

ma AC wvudng goc vsi QF

= AC latrung tryc cua QF

= H ddi xtng véi Q qua AC

— AQ = AH va HAF = QAF

N 6A\P:2(ﬁA\E+ﬁA\F):ZB/AE:180°
= Badiém P, A, Q thing hang.
b) Xét AAQC va AAHC c6

AQ = AH (cmt)

HAF = Q/AF (cmt)

AC chung
= AAQC =AAHC (c.g.c)




Cau 5.

— CQ=CH ;CQA = CHA = 90°

Chémg minh tuong tw ta c6 : BP = BH ; BPA = BHA = 90°
= BP+QC=BH +CH =BC

Xét tir giac BPQC ¢6 BP 1 PQ;CQ | PQ = BP//CQ.
Ma CQA = 90°

= BPQC Ia hinh thang vuéng.

c) Xét AQHPc6 EF 1a duong trung binh = EF // PQ
Taco:

AH = AQ (AAQC=AAHC)

AH =AP (AAPB=AAHB)

= AP =AQ .

Ma BM = MC

= Hinh thang BCQP c¢6 AM la duong trung binh = AM // CQ
PQ 1 CQ = PQ_L AM = EF L AM

d) Ta cé:

(BX +AX)" <2(BX’+ AX*)=2AB’

= BX + AX < AB+2

(CY +AY) <2(CY?+AY?)=2AC’

= CY + AY < AC+2
Chu vi hinh thang

PBXYC

=BX + XY +CY +BC
=BX + AX + AY +CY +BC

< AB\2 + ACV2 +BC

P..vc Max = AB\/2 + AC+/2 + BC
< d la phéan giac goc ngoai tai dinh A hay d vudng goc vai phan giac BAC .

a) ( Danh cho cac 16p 8B, 8C, 8D, 8E)



Cho a, b, ¢ 1a cac sb thuc d6i mot khac nhau thoa man a® +b® 4 ¢ = 3abc. Tinh gia trj cua
biéu thte M =(a+b)(b+c)(c+a)+abc

b) ( Danh riéng cho 16p 8A)

Véi a, b 1a cac s6 thyc thoa man a® +b* —3ab = —18. Chimg minh raing —9<a+b<—1
Loi giai

a) Ta co:

a’+b® +c® =3abc

= (a’+b°)+c’—3abc =0

= a’ +3a’b +3ab® +b® +¢* —3abc —3a’h —3ab* =0

:>(a+b)3+c3—3ab(a+b+c):0
:>(a+b+c)[(a+b)2—(a+b)c+c2}—3ab(a+b+c):0
= (a+b+c)[a*+2ab+b* —ac—hc+c’ —3ab| =0

= (a+b+c)(a’+b°+c*—ab—ac—bc)=0
=>%(a+b+c)[(a—b)2+(b—c)2+(c—a)2}:0

a+b+c=0
a=b=c

TH1: a+b+c=0
=a+b=—-cb+c=-a;c+a=-b.Khido
M =(—c)(—a)(—b)-+abc =—abc+abc=0.
TH2: a=b=c

= M = 2a.2b.2c + abc = 8abc + abc = 9abc.
b) Ta cé

a®+b®—3ab=-18
=a*+b*+1-3ab=-17
= (a+b)3 —3ab(a+b)+1-3ab=-17

:>(a+b+1>[<a+b>2 —(a+b)+1}—3ab(a+b+1): —17

:>(a+b+l)(a2+b2+1—ab—a—b>:—17<0



= (a+b+1)(a’ +b° +1—ab—a—b)<0
ma a’ +b*+1—ab—a—b= %[(a—b)2 Jr(a—l)2 +(b —1)2} > 0 (diu “=" khong xay ra vi
theo gia thiét a, b khdng thé dong thoi biang 1)

=a+b+1<0

=at+b<-1

Taco: (a+b)3 —3ab(a+b+1)=-18

(a—b)220:>3ab§%(a+b)2

:>3ab(a+b+1)2%(a+b)2(a+b+l) (Vi a+b+1<0)
biat a+b=t
:>—18§t3—%t2(t+1)

:>1t3 —Et2 +18>0
4 4

#i(t3—3t2+72)20
4

=t2-3t*+72>0
=t2>-724+3t>>-72
=t*>-72
=t>-5>-9
=a+b>-9.

Vay —9<a+b<—1.
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