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SO GIAO DUC VA PAO TAO K1 THI CHON HQC SINH GIOI TINH LGP 9

HA NOI NAM HQC 2020 - 2021

Mon thi: TOAN
Thoi gian: 150 phut (khong ké thoi gian giao dé)

PE CHINH THUC

Pé so 1
Bai 1 (5.0 diém).
a) Giai phwong trinh x? — X +8 = 4/x +3

a’ b’ c?
+ +
(a-b)(a—c) (b-c)(b-a) (c-a)(c-b)
nguyén, trong do a, b, c la ba s6 thuc d6i mot phan biét.
Bai 2 (5.0 diém).
a) Chobasd a, b, cthéaman a+b+c va ab—bc—ca cung chia hét cho 3. Chting minh rang chia
hét cho 9.

b) Chting minh rang biéu thiee K = co gid trila s

b) Cho da thtic P(x)=x>+ax+b c6é motnghiém la 1+ V3 (a, b1a cac s8 hitu ti). Chtig minh
rang da thitc P(x) chia hét da thie x* —2x — 2.

Bai 3 (2.0 diém). Cho cac s6 thye khong am a, b, ¢ thay d6i thoa man a?+b?>+c?=1.Tim gia tri

16n nhat va gié tri nho nhat ctia bidu thite Q =va+b ++vb+c++c+a
Bai 4 (6.0 diém). Cho duong tron (I) ndi ti€p tam giac nhon ABC (AB < AC). Buong tron (I) tiép
xtc v6i cac canh BC, CA lan luot tai diém D, E. Qua diém B, ké duong thang vudng géc véi duong
thang BI, cat duong thang Al tai diém J. Goi P 1a hinh chiéu vudng géc ctia diém J trén duong
thang BC.
a) Chitng minh rang BD = CP.

s i a1 : ‘ , oy 112
b) Goi N la giao diém ctia hai dwong thang AJ va BC. Chttng minh rang: —+——=——.

Al Al AN

c) Goi Qla giao diém ctia hai duong thang JP va DE. Goi K la trung diém ctia PQ. Chitng minh
rang duong thang BK vudng goc véi duwong thang AP.
Bai 5 (2.0 diém).
a) Tim tat ca cac s6 nguyén duong x, y, z thoa man 3" + 2% =1+ 2°.
b) Cho mot hinh chir nhat c6 dién tich béng 1. Nam diém phan biét duoc dat tuy y vao hinh cht
nhat sao cho khong cé ba diém nao thang hang (mdi diém trong ndm diém d6 c6 thé dat duoc dat
trén canh hodc dit ndm trong hinh chit nhat).

i) Chiing minh rang moi tam giac tao boi ba diém trong ndm diém da cho déu c6 dién tich khong
vuwot qua —.

2
ii) Vi mdi cdch dit nam diém vao hinh chit nhat nhw trén, goi n la s6 tam giac ¢ ba dinh 1a ba

. : 1 ,
diém nam trong nam diém do va dién tich khong vuot qua 2 Tim gia tri nho nhat cta n.

Lién hé tai liéu word mon toan: 039.373.2038 TAI LIEU TOAN HOC




Website:tailieumontoan.com

LOI GIAI VA BINH LUAN CAC BAI TOAN
Bai 1 (5.0 diém).
a) Giai phuong trinh x? — X +8 = 4+/x +3
a’ b? c?
+ +
(a—-b)(a-c) (b-c)(b-a) (c-a)(c-b)

nguyén, trong do a, b, ¢ la ba s6 thuc d6i mot phan biét.

b) Chting minh rang biéu thiee K = co gid trila s

Loi giai.

a) biéu kién . Phuong trinh da cho c6 thé duoc viét lai thanh

(x2 —2x+1)+(x+3—4\/x—+3+4):0,
Hay (x—1)° +(Vx+3-2) =0

Vi (x=1)">0 va (\/x_3—2)2 >0 nén (1) xay ra khi va chi khi (x-1)° =(\/x—3—2)2 =0 tirc
X =1 (thoa man). Vay phuong trinh ¢6 nghiém duy nhat x =1.
b) Ta cé
_a*(b-c)+b’(c-a)+c*(a-b) a’(b-c)+b*(c-b+b-a)+c*(a-b)
@-b)(b-c)(a-c) @-b)(o-c)(a-c)

(& -b*)(b-0)~ (0" ¢*)(a-¢) _(a-b)(b-c)(a+b-b-c)

T @-bb-oa-c)  (a-bp-ofac

Do d6, biéu thirc K luén nhan gia tri nguyén la 1.

Bai 2 (5.0 diém).

a) Chobasd a, b, c thbaman a+b+c va ab—bc—ca cling chia hét cho 3. Chting minh réng chia
hét cho 9.

b) Cho da thirc P(X) =x*+ax+b c6 mot nghiém la 1+ \/§ (a, b la cac s6 httu ti). Chiing minh
rang da thitc P(x) chia hét da thie x* —2x — 2.

Loi giai.
a) Tir gia thiét ta c6 (a+b)(a+b+c)+(ab—bc—ca) chiahét cho 3, hay a* +b? +3ab chia hét
cho 3. Ttr d6 suy ra cung chia hét cho 3.
Vi moi s8 nguyén x, ta ¢ x chia 3 du 0, 1 hodc 2 nén x* chia 3 du 0 hodc 1.Suy ra a® va b? khi
chia cho 3 ¢6 s6 dw 1a 0 hoac 1. Nhu vay, dé a’® +b? chia hét cho 3, ta phai ¢ a’ vab? cung chia
hét cho 3, tic a va b cung chia hét cho 3. Mt khac, do a + b + ¢ chia hét cho 3 nén c cling chia hét
cho 3. Tix day, dé thdy ab—bc —ca chia hét cho 9. Ta c6 diéu phai chirg minh.

b) Tir gia thiét, ta c6 P(L++/3), hay (a+6)v3 =—(a+b+10).
a+b+10

a+6
a=-6.Tudésuyra a+b+10=0, tkc b=—-4 . Vay

Néu a+6#0 ,taco \/— =— 1a mot s6 hiru ti, mau thuan vi \/§ 1a mdt sd vo ti. Do do
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P(x)=x*—6x—4=(x"—2x-2)(x+2)
R rang P(x) chia hét cho da thite x* —2x - 2.

Bai 3 (2.0 diém). Cho céc s6 thuc khong am a, b, ¢ thay ddi thoa man a® +b? +c¢? =1. Tim gid tri

16n nhat va gia tri nho nhat cua biéu thie Q =va+b +vb+c++/c+a
Loi giai.
Gia tri 16n nhit ctia biéu thirc Q. V6i moi s6 thuc x, y va z, ta ¢6
(x—y)2 +(y—z)2 +(z—x)2 > 0.
Tird6 suy ra 2(xy + Yz +2x) < 2(x* +y* +2°), hay (x+y+2)° <3(x* +y* +72°).

St dung két qua nay, ta duoc:

Q' <[ (Vb vbra s era) | <[a(asbebrosora]

=36(a+b+c) <36.3(a” +b* +c*)=108.
4 v 7 X . < 7 2 PN 2 . \/§ A .7 .
Suy ra Q <</108. Mat khac, de thay dang thitc xay ra khi vachikhi a=b=c= 3 Vay gia tri
16n nhat cua biéu thire Q 1a ¥/108.
Gia tri nho nhat cta bi€u thirc Q. Tir gia thiét, ta c§ a*,b*,c> <1 .Suyra 0<a,b,c<1.
Tir day, tacdé a>a* vab>b*. Tvdé a+b>a’+b’. Ma 0<a’ +b’ =1-c’ <1 nén

2 7 . 14
a’+b?> (a2 +b2) . Tém lai, ta co:

Ja+b>+a? +b? > ,/(a? +b?) =a’ +b’.
Chiing minh twong tu, ta ciing c6: vb+c¢ >b? +c?,+Jc+a > c? +a’.
T cac két qua trén, ta suy ra:Q > a’ +b* +b® +c* +¢* +a° = 2.
D&u dang thikc xay ra chang han khi a=1va b=c=0. Vay gid tri nho nhat ciia Q1a 2.
Binh luan: D€ chitng minh Q > 2, ta con ¢6 hai cach ti€p can khac nhu sau.
Cach 1. Khong mat tinh tong quat, gia st a>b > ¢ . St dung bat dang thicc AM-GM, ta c6:

Ja+b ++a+c>2¢(a+b)(a+c)=2{a> +ab+ac+be
> 24/a? +b? +c% +hc = 241+ he > 2.

Laicé vb+c>0nén Q > 2.
Céch 2. Tuong tw nhu trong 10i giai da trinh bay ¢ trén, tacé 0<a,b,c<1nén a>a’,b>b’ va

c>c’. T day, véichuy (a+b)(a+c)>c? (b+c)(b+a)>b* va(c+a)(c+b)>c*,tacod
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Q? =(Ja+b+Jb+c +\/c+a)2 =2(a+b+c)+2[\/(a+b)(a+c)+\/(b+c)(b+a)+\/(c+a)(c+b)}
>2(a+b+c)+2(a+b+c)=4(a+b+c)24(a’ +b* +c*)=4.
Suyra Q = 2.

Bai 4 (6.0 diém). Cho duong tron (I) ndi ti€p tam giac nhon ABC (AB < AC). Buong tron (I) tiép
xtc v6i cac canh BC, CA lan luot tai diém D, E. Qua diém B, ké duwong thang vudng géc véi duong
thang BI, cat duong thang Al tai diém J. Goi P 1a hinh chiéu vudng géc ctia diém J trén duong
théng BC.
a) Chitng minh rang BD = CP.

NI Ts a1 : X : ooy 112
b) Goi N la giao diém cua hai duwong thang AJ va BC. Chting minh rang: —+——=——.

Al Al AN

c) Goi Qla giao diém ctia hai duong thang JP va DE. Goi K 1a trung diém ctia PQ. Chitng minh
rang duong thang BK vudng goc véi duong thang AP.

Loi giai.

J

a) Cd]Jlatam duong tron bang ti€p tam giac goc A tam giac ABC.
— CP-BD - BA+B§—AC
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Hodc 1dy trung diém M caa IJ, khi d6 MB = MC, MD = MP nén BD = CP.
b) Tinh chét ctia hang diém diéu hoa (kién thirc 16p 10)

1A A
Co : BI, B] 1a phan gidc trong, ngoai tam giac ABN suy ra N = j—N
L ame a i A _ JA e

C4ch bién doi dai so: Bat k = N = N’ AN = a ttr d6 tinh duoc Al, AJ theo a, k. Thay vao diéu
kién phai chtirmg minh.
Cichkhic: =R AN g g AN AN AN b, 1.2

IN JN Al Al Al Al Al Al AN
) Goi DI cat AP tai S. Ké JR L AC

IS Al IE

) —=—=—=1S=1ID
JP AJ JR

Do IC L DE,PQ 1 DC = AIDC ~ ADPQ(g.9)

DI PD DS DP
- = - =
DC PQ BP PK

= ADSP ~ APBK (c.g.c)

= DSP = PBK = BK L AP

Bai 5 (2.0 diém).

a) Tim tat ca cac s6 nguyén duong x, y, z thoa man 3* +2¥ =1+ 2"

b) Cho mot hinh chir nhat c6 dién tich béng 1. Nam diém phan biét duoc dat tuy y vao hinh cht
nhat sao cho khong cé ba diém nao thang hang (mdi diém trong ndm diém d6 c6 thé dat duoc dat
trén canh hodc dit ndm trong hinh chit nhat).

i) Chiing minh rang moi tam giac tao boi ba diém trong ndm diém da cho déu c6 dién tich khong
vuot qua —.
tqua s
ii) Vi mdi cdch dit nam diém vao hinh chit nhat nhw trén, goi n 1a s6 tam giac cé ba dinh 1a ba
N 1
di€ém nam trong nam diém do6 va dién tich khong vuot qua R Tim gia tri nho nhat ctan.
Loi gii.
a) Xét cac trueong hop sau.
Truwong hgp 1: y = 1. Trong truong hop nay, ta co
2" -1=3"
Suy ra 2° =1(mod3). Néu zla s61é, titc z = 2k +1v6i k ty nhién, thi ta c6
2" = 2% =2.4* =2(mod3), mau thuan. Do d¢ z 1a s8 chén, titc z = 2k véi k nguyén
duong. Khi d6 ta c6 3" = 2% -1=(2" -1)(2" +1).
Suy ra 2¢ -1 va 2" +1 déu la liy thira ctia 3. Ma hai sd nay khong cting chia hét cho 3 (do
(2k + 1) = (2k —1) = 2 khong chia hét cho 3) nén trong hai s6 phai c6 mét s3 bang 1. Lai c6
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2 —1<2“+1nén 2*-1=1, titc k =1. MOt cach twong tw, ta tinh dwge z=2va x=1. Thir
lai, ta thdy thoa man.

Truwong hop 2: y>2.Vi 3" >1 nén tir phrong trinh da cho, ta cé 2* >2”, titc z>y. Suy ra
2’ va 2" cung chia hét cho 4. Tt d6 ta c6 3" =1(mod4). Néu x laso 1é, tiec x =2l +1 voi |
tw nhién, thi 3" =3"*" =3.9' =3(mod4), méu thuan. Do d6 x 1a s6 chn, tic x =2l véi |
nguyén duwong.

+) Gia sit y > 4. Khi d6, ta c6 2”va 2* cung chia hét cho 16 nén 3" =1(mod16). Néu | 1a s6
1é, tic | =2t +1 véi t tw nhién, thi 3* =32 =981 = 9(mod16), mau thuan. Do d6 | 1a s&
chén, tic =2t voi t nguyén duong. Suy ra 3" =3* =81 =1(mod5). Tt d6 2° -2’ chia
hét cho 5, hay 2 =1(mod5).

Néu z-y lasd ¢ tic z—y=2u+1 véiu tw nhién, thi 2 =2.4* =+2(mod5) mau thuan.
Do d6 z-y la s8 chdn, tkc z-y=2u véi u nguyén duwong. Khi d6, ta cb
20 -2V =2 (4“ —1) chia hét cho 3. Lai ¢ 3" chia hét cho 3 nén 1 chia hét cho 3, mau thuan.
+) Nhu vay, ta phai c6 y<3.Néu y=2 thitaco 3*+3=27, suy ra 2° chia hét cho 3, mau
thuan. Do d6 y=3.Khidé tacéd: 2 —3* =7

T day, ta c6 2* =1(mod3). Chiing minh tung tw truong hop 1, suy ra z 1a s§ chdn, tikc

z =2m v6i m nguyén duong. Khi d6 ta co: (2”‘ -3 )(2"‘ +3 ) =T.

Vi2"-3<2"+3 va2"+3' >0nén 2" +3' =7.Tedd m=2va l=1, haytacod z=4 va

X = 2. Thw lai, ta thay thoa man.

Vay c¢6 hai bd sd (x, y, z) théa man yéu cau la (1, 1, 2) va (2, 3, 4).

b) i) Trudc hét, ta chitng minh két qua sau: Cho hinh chit nhat ABCD c6 dién tich S. Xét ba

diém E, F, G khong thang hang thudc mién mit phang gi6i han boi hinh chit nhat ABCD.

Khi d6 S s%s

D N C

Qua ba diém E, F, G ké cac duong thang vudng goc véi duong thang AB. Trong cac duong
thang nay, c6 mot dwong thang nam giita hodc triing véi mot trong hai dwong thang kia.
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Khong mat tinh tong quét, gia stt d6 1a duong thang d qua diém F. Khi &6, duong thang d
sé cat doan thang EG tai diém P nao d6. Goi M, N theo thit tu 1a giao diém ctia duong
thang d va hai dwong thang AB, CD. Khi d¢, ta c6

SEFG = SEPF +SGPF < SEMN +SGMN =%d(E’MN)'MN +%d(G’MN)'MN

< 1d (A MN).MN +1d (B, MN ).MN = E.AB.MN = 1S,
2 2 2 2

Trong d6 d(X, ZT) duwegc ky hiéu 1a khoang cach tit diém X dén duong thing ZT.
Tt két qua vita chiing minh trén, ta dé dang suy ra diéu phai chting minh.
ii) Truwdc hét, ta sé chiing minh n> 2. That vay, gia st n <1. Goi hinh ch nhat da cho 1a
hinh chit nhat ABCD. Chia hinh chit nhat ABCD thanh bon hinh chit nhat nhé bang nhau
AMRQ, BMRP, CPRN, DQRN nhuw hinh vé bén dwdi.
Xét hai hinh cht nhat AMND va BMNC. Ta thdy méi diém trong ndm diém da cho thudc
mot trong hai mién mit phang gidi han boi hai hinh chit nhat nay. Do d6, cé ba diém
thudc cung mot hinh cht nhat. Khong mat tinh tong quat, gia sit ba diém d6 la H, K, S va
ching cung thudc hinh chit nhat AMND.
Xét hai hinh chit nhat AMRQ va DQRN. Ta thay mdi diém trong ba diém H, K, S sé& thudc
mot trong hai mién mat phang gidi han boi hai hinh chi nhat nay. Do d6, ¢6 hai diém
thudc cung mot hinh chit nhat. Khong mat tinh tong quat, gia st hai diém d6 1a H, K va
ching cung thudc hinh chit nhat AMRQ.

A M B

4

H
5
(N R 4 P
¥

- &

D N c

Ap dung két qua da chitng minh & phan i) ta 6 S, < %S AVND = %

Goi hai di€m con lai trong nam diém la V va W. Néu ¢ mot diém nao do trong hai diém

nay thudc da giac ABPRND, chang han 1a V thi bang cach st dung két qua da chitng minh
¢ phan i), ta cing cd S, < % .Suy ra n>2, mau thuan. Do d¢, ca hai diém V va W phai

nam trong hinh chit nhat CPRN.
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Néu S thudc mot trong hai hinh chit nhat DQRN va BMRP thi bang cach st dung két qua

da chttng minh & phan i) ta c6 S, <~ mau thuan. Do d6 S nam trong hinh chit nhat

4
AMRQ.
Goi S1 la dién tich cua t giac (khong nhat thiét 161) tao boi H, K, S va V. Khi d6, ro rang
1 1 1 1 1
Sl < SVMAQ = SAMRQ + SVQR + SVMR < Z"' SNQR + SPMR = Z+§+§ = E

Mat khéc, trong ba tia VH, VK, VS luon c6 mot tia ndm gitra hai tia con lai, Ch:fmg han VK.
Do d6: S, =S, +Sus =2Min{S, ., Sks -

,tacod

Al

: 1
Két hop voi két qua trén, ta suy ra 2Min{Sy,,, Sycs | < 7 Tt d6, kéthop véi S, s <

N > 2mau thuan. Vay ta phai c6 n > 2.

Mat khac, ta cé n =2 dugc thoa man trong trieong hop sau:

/’

Vay gid tri nhé nhat cian la 2.

Binh luan: Bai 5a) la mot su twong tu hoda ctia bai s6 hoc trong dé chon doi tuyén Viét Nam du thi
IMO 2019: Tim tdt ca s6' nguyén dwong x, y, z théa man 7" + 2% =1+ 2",

Truong hop dédc biét cua bai toan cling da duwoc st dung lam dé chon doi tuyén Dai hoc
Vinh tham duw ki thi hoc sinh giéi Qudc gia 2019: Tim tdt cd cdc s6' nguyén dwong x, y, z thoa

man: 1+2° =3Y +2.4°
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SO GIAO DUC VA PAO TAO Ki THI CHON HOQC SINH GIOI TiNH LOP 9
NGHE AN NAM HOQC 2020 - 2021

— Mén thi: TOAN - BANG A

Thoi gian: 150 phut (khéng ké thoi gian giao dé)

PE CHINH THUC

Cau 1 (3,0 diém).
a) Tim tat ca cAc gia tri nguyén cia a dé A =a’ +4a + 2021 la mot sé chinh phuong.
b) Cho da thirc P(x) véi cac hé s6 nguyén théa man P(2019).P(2020) = 2021.
Chung minh rang da thic P(x)— 2022 khdng c6 nghiém nguyén.
Céu 2 (6,5 diém).
a) Giai phuong trinh X? —5X +2 = 24/x —1—3/x + 3.

e y -y (x* —x—-1)=x*-x
b) Giai h¢ phuong trinh
y(x*+1)—x*+x* =2,

Cau 3 (1,5 diém). Cho ba sé thuc khong am a,b,c théa man ab+bc+ca=1. Tim gié trj
a’+b*+c*+3
a+b+c—abc
Céu 4 (6,0 diém). Cho tam giac nhon ABC c6 D, E,F lan luot 1a chan cac duong cao ke tir
ba dinh A,B,C cua tam giac. Goi H Ia tryc tam tam giac ABC va K 1a trung diém cua
HC.

a) Chung minh rang 4 diém E,K,D,F cling thuéc mot duong tron.

nho nhat cua biéu thac P =

b) Puong thing di qua K song song voi BC cit DF tai M. Trén tia DE liy diém P

sa0 cho MAP = BAC. Chting minh ring ﬁ:M—E (Trong d6 S,,,.,Sae ldn luot 1a

AMP
dién tich cac tam giac AMF va AMP).
Cau 5 (3,0 diém).
a) Cho hinh thoi ABCD c6 AB=a. Goi R,,R, lan lugt 1a ban kinh duong tron ngoai

tiép ctia cac tam gidac ABC va ABD. Chang minh ring R, 4+ R, > a~/2.

b) Cho da giac déu c6 2021 dinh, sao cho mdi dinh cua da giac d6 chi duogc t6 biang
mét trong hai mau xanh hodc d6. Chirng minh rang ton tai 3 dinh cua da giac dé cho 1a cac
dinh cua mot tam giac can ma cac dinh d6 duoc té cung mot mau.

Ho vaten thi Sinh........ooveveeeee e, Sébaodanh.......ccccuvvuvini.
Chay: Thi sinh khéong dwoc phép sir dung may tinh b tui.
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SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI TINH LGP 9
NGHE AN NAM HQC 2020 - 2021

HUONG DAN CHAM DPE THI CHINH THUC
Man thi: TOAN — Bang A
( Huéng ddn cham nay gom c6 05 trang)

Cau PAP AN THAM KHAO Piém
la o . . . .
(1.5d) Tim tat ca cac gia tri nguyén ciia a dé A =a’ + 4a+ 2021 la mgt sé chinh phwong.
Taco a? +4a+2021=y? & (a+2)* 42017 = y? 0.25
©2017=y? —(a+2) & (y—a—2)(y+a+2)=2017 025
Do 2017 1a s6 nguyén t nén ta c6 cac trudng hop sau xay ra 1
—a—2=2017 —a=2019 =1009
HTHL Y72 sV Y 0,25
y+a+2=1 y+a=-1 a=-1010
—a—2=-2017 —a=-2015 =-—1009
#TH2: Y . = 0,25
ly+a+2=-1 y+a=-3 a=1006
Ca_2-1 —a=3 —1009
£ THa: Y . i 0,25
y+a+2=2017 |y+a=2015 " |a=1006
+)TH4:‘y—a—2:—1 o y—a=1 N y=-1009
y+a+2=-2017 y+a=-2019 a=-1010 0,25
Vay c6 2 gia tri nguyén cua a thoa mén yéu cau bai toan 13 a=—1010 va a =1006.
1b Cho da thirc P(x) véi cac h¢ sé nguyén théa man P(2019).P(2020) = 2021. Chiing minh rang
(1,5d) da thirc P(x)— 2022 khdng cé nghi¢m nguyén.
Gia sir da thirc P(x)— 2022 c6 nghiém nguyén x =a, khi d6
. 0,25
P(x)—2022=(x—a).Q(x)« P(x)=2022+(x—a).Q(x). (V&i Q(x) la da thirc hé so nguyén)
Khi do:
o P(2019)=2022+(2019—a).Q(2019) 025
e P(2020)= 2022+ (2020 —a).Q(2020) 0,25
Ma P(2019).P(2020) = 2021 =
2022+ (2019 —a).Q(2019)][2022 + (2020 —a).Q(2020)] = 2021
& 2022° +2022{(2019 —a).Q(2019) + (2020 — a).Q(2020)| + 0.5
(2019 —a)(2020 —a)Q(2019).Q(2020) = 2021 (*)
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Do (2019 —a)(2020—a) la hai s tu nhién lién tiép, suy ra vé trai ctia (*) 1a s chan.

. . s 0,25
Vay khong ton tai a dé dang thuc (*) xay ra. Hay da thac P(x)—2022 khdng cé nghiém nguyén.
2.a
(3.00) Gidgi phwong trinh x* —5x +2=2Jx —1—3¥x +3.
Piéu kién: x >1. Phuong trinh da cho twong duong véix? —5x +2—2/x -1+ ¥x+3=0 0,5
(:)\/x—l(\/x—l—2)+(\3/x+3—2)+x2—6x+5:0 0,5
(x—5) X—5
sAx—1 + +(x—1)(x—5)=0 0.5
VX142 3(x4-3)° +2Yx +3+4 ’
x5 2t _ ! +x-1|=0 05
Vx—1+2 3/(x+3) +2Yx+3+4
& X =5, 0,5
-1 1
do X = +X—1>0,¥x >1.
VX=142 3(x4+3)" +2¥x+3+4 05
Vay tap nghiém cua phuong trinh da cho 1a T={5}.
2b o y2—y<x2—x—1):x2—x
(3,5d) Gidi hé phwong trinh
y<x2 Jrl)—x3 +x2=2
Tach y? —y(x2 —x—1)= X2 —X < (y2 —1)—<x2 —x—1)(y+1)=0 0,5
y=-1
41)(y+1)(y—x2 +x):0<:)[ , 0,75
y=Xx*—X
+) V6i y=—1, thay vao phuong trinh thir hai cua h¢ ta duoc
s 1A 2 . =3 0,5
x* = -3« x=3-3. Khi d6 hé c6 nghiém {X 13
y="-
+) VGi y=x? —x, thay vao phuong trinh tha hai cta hé ta duoc
2 2 3 2 4 3 2 0’5
(}* =x)(X* +1)=X° +x* =2 x*' =2 +2x* —x—2=0
s 2, x?—x=1
@(x —x) +<x —x)—2:0c> X 0,5
X*—X=-2
+) TH1: x* —x+2=0 (v0 nghiém) 0,25
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. 2 1:|:\/§ . A s s “n X:%, X:%
+) TH2: x —x—1=0<:>x=T.Kh1doh¢cocacngh|¢m 2 2 .
y=1 y=1
0,5
D T VR SV O SN
Vay h¢ phuong trinh da cho ¢6 cac nghiém " — AT 4T o
y=-1 y=1 y=1
3 | Cho ba sé thic khdng &m a,b,c théa man ab+bc +ca =1. Tim gia tri nhé nhdt cia biéu
(1,54) 2 2, A2
tharc I:,:a +b°+c +3_
a+b+c—abc
Taco
+) a? +b* +c®+3=a”+b” +c? +3(ab+bc+ca) 0.25
=(a+b)(b+c)+(c+a)(a+b)+(b+c)(c+a)
+) a+b+c—abc=(a+b+c)(ab+bc+ca)—abc
=(a+b)(b+c)(c+a) 0.5
1 1 1
Khi d6 suyra P = + + .
Y a+b b+c c+a
Theo nguyén |i Dirichlet trong ba sé thuc a,b,c ludn ton tai hai s6 >1 hoic <1.
, 0,25
Gia sir hai s0 d6 1a a va b. Khido: (1-a)(1-b)>0<a+b<ab+1
Laico ab+bc+ca=1=1—ab=c(a+b)>0=ab<1 0.5
Tuwdbésuyra O<a+b<ab+1<2 ’
Ta lai c6:
2
a“(a+b ala+b ala+b
+) L __a+h =a2+b:(a+b)—¥:(a+b)— ( +1)2a+b— (@a+b)
c+a (c+a)a+b) a*+1 a®+1 gyl 2
a
0,25
o 1 b(a+b)
+) Hoan toan tuong ty tacd: ———>a+b—————=
b+c
1 1 1 1 (a+b)
Tuddtaco P= + + > +2(a+b)—
a+b b+c c+a a+b ( ) 2
2 2 3
Pat a+b=x,0<x<2.Khido P> ox_ X —2+H4X =X
X 2 2X
2 2
XY Rx)esx s (x-1f2-x)_ 5 025
2X 2 2X 2
Viy minP:g dat duoc khi va chi khi a—1:b=1c—0 va cic hodn vi.
4"2 Cho tam gi4c nhgn ABC c6 D,E,F ldn lwot la chin cdc dwong cao ké tir ba dinh A,B,C ciia tam
(3.00) giac. Goi H la triec tam tam giac ABC va K la trung diém ciia HC.
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a) Ching minh rang 4 diém E,K,D,F cuing thugc mét dwong tron.

+) Do EK 4 trung tuyén cua tam gidc vudng

EHC = KE = KC = KEC=ECK 0,75
= EKF=KCE + KEC=2ECK (1) 05
+) Do tir gidc HDCE noi tiép = ECK = EDH
+) Do tir gidc FECB ni tiép = ECK = FBH 0,75
+) Do tir giac FBDH ngi tiép = FBH = FDH
Tu do suy ra
e J— p— 0,5
FDE = FDH + EDH = 2HDE = 2ECK (2)

Tir (1) va (2) suy ra EKF = FDE = tir giac FDKE ngi tiép hay 4 diém F,D, K, E cung thusc mot duong 05
tron. '
4.b .
(3,0d) Cho tam giac nhgn ABC c0 D,E,F lan lwet la chin cdc dwong cao ké twr ba dinh A,B,C cua tam
giac. Goi H la treec tam tam giac ABC va K la trung diém ciia HC.
b) Pwong thing di qua K song song véi BC cit DF tei M. Trén tia DE ldy diém P sao cho
—_— . S \
MAP = BAC. Ch#ng minh rang Same _ MF (Trong d6 S,,,.,S,,,» lan luwpt |a dign tich cac tam
S,up MP
giac AMF va AMP).
Goi N 1a giao diém cua MK va DE.
A 0,25
+) Do MN//BC = BDN=MNE (4) 0,25
o P
+) Do ABDE la tu giac noi tiép = BDE + BAE =180° (5) 0,25
E
- vy F
+) Theo bai ra BAC=MAP nén tu (4), (5) Y
suy ra MNP 4+ MAP =180° 05
— MNPA la tir gidc ngi tiép = AMP = ANP (6) M Nk
[ ——— B C
+¥) Lai c6 AAMD=AAND(cgc)=AMD=AND = 180°— ? 05
(7
T (6) va (7) suy ra AMP = AMF= . 0,25
Goi h,,h, lan luot 1a d dai duong cao ké tir dinh F va P cua cac tam giac AMF va AMP . 0,75
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Tacod: Syye :%hl.MA:%(MF.simp).MA ; tuong tw Spye :%MA.MP.Singp.

Turdo suyra SAJ:E.
Save  MP

0,25

5.a
(1,5d)

Cho hinh thoi ABCD ¢6 AB=a. Ggi R,,R, ldn lwet la bdn kinh dwong tron ngogi
tiép cac tam giac ABC va ABD. Ching minh rang R, +R, >av/2.

Goi M 1a trung diém cua canh AB. Puong trung truc
cia doan AB cit cac duong AC va BD lan luot tai |
va J. Khi d6 | va J lan luot 1a tim dwong tron ngoai
tiép cuia cac tam gidc ABD va ABC.

D thiy AMAI” AMIB(gg)= WA _MI_ MA_MJ)
Al B R, R,

MAZ MJ> MA? JB? - MB?
T T 51 T 5 2
RZ Rl RZ Rl

MA®> R;-MB> MA? MB? a? a’
057 2 = —7 T Qo =l =7t =1
R2 R? RZ R’ 4R?  4RZ

2 2
Khido1=2_4+2 >p2 28 __ 28
4R? " 4R2 4R2'4R?  2RR,

2 2 2 a2
= RR, 2?.

2
Do dé R, +R, >2JR R, 22,/%:31\/5.

DAu “=" xay ra < R, =R, hay tir giac ABCD la hinh vuéng.

0,25

0,25

0,25

0,25

0,25

0,25

5.b
(1,5d)

Cho da gidc déu c6 2021 dinh sao cho méi dinh ciia da gidc dé chi dwoc t0 bang mét
trong hai mau xanh hoge dé. Ching minh rang ton tai 3 dinh ciia da gidc dd cho la
cdc dinh caa mét tam gidc can ma cac dinh do dwoc t6 cung mgt mau.

Do da gidc di cho 14 da gidc déu nén da gidc d6 ndi tiép
duong tron tam O.

Do 2021 la s6 Ié nén ton tai 2 dinh ké nhau t6 clng
mau. Gia str hai dinh d6 1a A va B va cung dugc t0
mau do.

Ciing do da giac da cho déu va cd s6 dinh Ié nén ton tai dinh
M cua da gidc nam trén trung truec doan AB = AMAB can.

Ta xét hai kha nang xay ra:
+) Kha nang 1: Néu M to mau d6 = dpcm.
+) Kha niang 2: Néu M td mau xanh.

Goi E, F 1a cac dinh ké cua A va B cO: EA=AB = BF = EF//AB = AMEF can tai M. Khi
do:

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC
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- Né&u E,F mau xanh = AMEF can va thoa man bai toan.

bai toan.

madu.

- Néu mot trong hai dinh E,F mau do, gia st E mau do = AEAB thoa man yéu cau

Vay lubn ton tai 3 dinh cua da giac déu di cho 1ap nén mot tam giac can ¢ cac dinh cling

0,25

0,25

Ghi chi: Hoc sinh 1am cach khac néu diing vén cho diém téi da.

Lién hé tai liéu word mén toan: 039.373.2038
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SO GIAO DUC VA PAO TAO K1 THI CHON HQC SINH GIOI TINH LGP 9
NGHE AN NAM HQC 2020 - 2021
Mon thi: TOAN — BANG B
Thoi gian: 150 phat (khong ké thoi gian giao dé)

PE CHINH THUC

Céu 1 (3,0 diém).

a) Tim tat ca cac cip s6 nguyén (x;y) théa mén x* —y* = 6x +8.

b) Chang minh rang véi moi s6 tu nhién n € N* thi n® +5n chia hét cho 6.
Cau 2 (6,5 diém).

a) Giai phuong trinh X —6 =+/6—x —v/x —1.

X +5x =Yy’ +5
b) Giai hé phuong trinh 1« ox Y T

X'+ y? =2,
Cau 3 (1,5 diém). Cho cac sé thuc duong X,Y,z théa man didu kién x> +y* 4z =23xy.

3 3
Chutng minh rang X ;Y  X*Y 21.
y+z X+z 16z 8
Céu 4 (6,0 diém). Cho tam giac nhon ABC c6 D, E,F lan luot 1a chan cac duong cao keé tir
ba dinh A,B,C cua tam giac. Goi H 1a tryc tdm tam gidc ABC va K 1a trung diém cua
HC.
a) Chung minh rang 4 diém E,K,D,F clng thuéc mot duong tron.

b) Puong thang di qua K song song voi BC cit DF tai M. Trén tia DE liy diém P
sao cho MAP = BAC. Chtng minh raing MA 12 phan giéc FMP.

Cau 5 (3,0 diém).
a) Cho hinh thoi ABCD c6 AB =a. Goi R,,R, lan lugt 1a ban kinh duong tron ngoai
tiép cua cac tam giac ABC va ABD. Chirng minh rang %Jr% = iz
a
1 2

b) Cho da giac déu cd 2021 dinh, sao cho mdi dinh cua da giac d6 chi duogc t6 bing
mét trong hai mau xanh hoic d6. Chirng minh rang ton tai 3 dinh cua da giac da cho 1a cac
dinh ctia mot tam giac can ma cac dinh do6 duoc td6 cung mot mau.

Ho VA t8N thi SINN.....eeveeeee e, Sébdodanh.......ccccvveviinn,
ChUy: Thi sinh khéng dwec phép sik dung may tinh b tui.
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SO GIAO DYC VA PAO TAO KY THI CHON HQC SINH GIOI TiNH LGP 9
NGHE AN NAM HQC 2020 - 2021

HUONG DAN CHAM PE THI CHINH THUC
M6n thi: TOAN - Bang B
( Huéng ddn cham nay gom c6 04 trang)

Cau PAP AN THAM KHAO Piém
la Tim tdt cd cac cidp sé nguyén (x;y) théa man x* —y? =6x +8.
(1,5d)
Taco x2—y2:6x+84:>(x2—6x+9)—y2:17 0,25
& (x—3) —y? =17 & (x—3-y)(x—3+y)=17 0,25
Do 17 14 s6 nguyén t nén ta c6 cac trudng hop sau:
) THL: x—3—y:17@ x—y:ZO@ x=12 0,25
x—=3+y=1 X+y=4 y=-8
X—3—-y= X—y=-14 X=-6
+) TH2: A & 0,25
X — 3+y—— X+y=2 y==8
X—3— 1 X—y=4 X=12
#) TH: = = & 0,25
X=3+y= 17 X+y=20 y=8
3—y=-1 —y=2 =—6
+) TH3: X=o—y <:> x=y & X
X—34+y=— X+y=-14 |y=-8 0,25
Vay céc cap s nguyén (x;y) théa man yéu cau bai toan la {(12,—8),(—6;8),(12;8),(—6;—8)}.
1b , . > e - £ - ~ 3 H Al
(154) Chirng minh rang véi mei sé tw nhién n € N* thi n® +5n chia hét cho 6.
Taco n®+5n=(n°—n)+6n 0,25
=n(n—-1)(n+1)+6n 0,5
Do n(n—1)(n+1) latich cua ba s ty nhién lién tiép = n(n—1)(n +1):6 0,5
Lai do 6n:6, trdo suyra n(n—1)(n+1)+6n :6 =>n°+5n: 6 0,25
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Gidi phwong trinh X —6=~/6 —X —v/X—1.

Diéu kién 1<x <6 05
Phuong trinh da cho tuong duong véi x —6++x—1—+/6—-x =0 0,5
@(x—5)+< x—1—2)+(1—\/6—x>:0 0,5
X—5 X—5
& (x—5)+ + =0 0,5
(x=5) Vx—142 14+6—x
@(x—S)[lJr ! + L ]:0@x=5, 0,5
IX=142 14+6-—x
Doty —+ 4 1 >0,Vx €[1;6]
e RN o 05
Vay phuong trinh da cho c6 nghiém x =5.
2.b . X} +5x=y*+5
(3,5d) Gidi hé phwong trinh * , y 3y
’ x'+y? =2
Taco x3+5x=y3+5y<:>(x3—y3)+5(x—y)=0 0,5
@(x—y)(xz+xy+y2)+5(x—y):0 @(x—y)<x2+xy+y2+5>:0 0,5
ex=y, d0 x? +xy+y?+5>0,Vx,yeR. 1,0
V6i x =y, thay vao phuong trinh thir hai cua hé ta dugc x* +x*-2=0
) ) 0,5
@(x —1)(x +2):0
&x*=1 do x> +2>0,VxeR 05
Ay A . ~ L n x=1 |x=-1
& x==+1. Vay h¢ phuong trinh da cho c6 cac nghiém { ;{ . 0,5
3 | Cho céc sé thuwe dwong x,y,z théa man diéu Kién x> +y? +z=23xy . Chieng minh rang
(I,Sd) X y X3+y3 7
+—L 4 >
y+z XxX+z 16z 8
Taco 3xy=x"+y* +2>2xy +z2=>xy>2 0.25
Suyra: ’
2 2
X3+y3:(x+y)(x +y —xy) (X—i—y)Xny-i-y ( 0,25

+) 1)

>
16z 16z - 16z 16
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2 2 2 2
S A SENS G U5 ) M (55 ) .

+ + = = = z
) Y+Z X+Z Xy+XZ Xy+yz 2xy+z(x+y) XY(2+x+y)  24+x+y

()

4 x+y:>|3> 4 X+y+2 1

(x+y)+2 16 TX+y+2 16 8

22\/ 4 X4y+2 —1:1—%:% Viy minng@{

X+y+2 16 8

Tu (1) va(2)chota P>

x=y=3
z=9

0,5

0,5

4a
(3,0d)

Cho tam gi4c nhgn ABC c6 D,E,F ldn lwot la chin cdc dwong cao ké tir ba dinh A,B,C ciia tam
giac. Goi H la tric tam tam giac ABC va K la trung diém ciia HC.
a) Ching minh rang 4 diém E,K,D,F cling thugc mét dwong tron.

+) Do EK 4 trung tuyén cua tam gidc vudng
EHC = KE = KC = KEC =ECK

= EKF = KCE + KEC = 2ECK (1)

+) Do tr gidc HDCE noi tiép = ECK = EDH
+) Do tir gidc FECB ni tiép = ECK = FBH

+) Do t&r giac FBDH néi tiép = FBH = FDH
Tu do suy ra

FDE = FDH + EDH = 2HDE = 2ECK (2)

Tir (1) va (2) suy ra EKF = FDE = tir giac FDKE ngi tiép hay 4 diém F,D, K, E cung thusc mot duong
tron.

0,5

0,5

1,0

0,5

0,5

4.0
(3,0d)

Cho tam giac nhon ABC c¢6 D,E,F lan lwot la chin cic dwong cao Ké tir ba dinh A,B,C cia tam
giac. Goi H la treec tam tam giac ABC va K la trung diém ciia HC.

b) Pwong thing di qua K song song véi BC cat DF tgi M. Trén tia DE ldy diém P sao cho
MAP = BAC . Ching minh rdng MA 1a phan giac FMP.

Goi N 1a giao diém cua MK va DE.

+) Do MN//BC = BDN=MNE (4)
+) Do ABDE la tu giac noi tiép

= BDE + BAE =180° (5) P
+) Theo bai ra BAC=MAP nén tir (4), (5)

suy ra MNP + MAP =180° F
— MNPA 1a tir gi4c ngi tiép = AMP = ANP  (6)

+) Lai c6 AAMD = AAND(c.g.c)= AMD = AND M Nk

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC

0,5

0,5

0,5

0,5




Website:tailieumontoan.com

=180° — AMD =180° — AND = AMF = ANP (7) 05
Tir (6) va (7) suy ra AMP = AMF= MA la phan giac FMP. 05
5.a Cho hinh thoi ABCD ¢6 AB=a. Ggi R, R, ldn lwet la bdn kinh dwong tron ngogi
(1,5d) L - . , . s 1 1 4
tiep cuia cac tam giac ABC va ABD. Chang minh rang F+¥:—2.
a
1 2
Goi M 1la trung diém cua canh AB. Pudng trung truc
ciia doan AB cit cac duong AC va BD lan luot tai |
va J. Khi d6 | va J lan luot 1a tim duong tron ngoai 0,25
tiép cua cac tam giac ABD va ABC.
Dé& thay AMAI” AMJB (g.g)#mzw 0,25
Al JB
MA M]  MA? MJ?
LLASLL S LLalE L 0,25
RZ Rl R2 Rl
MA?  JB? — MB?
LT . 0,25
RZ R1
MA? RZ-MB*> MA? MB?
=> 3 — 1 3 é 2 + > :1 0,25
RZ R1 RZ Rl
2 2
a a 1 1 4
=>—+t-—=l==+S==. 0,25
4R?  4R? R? R? a
5b Cho da gidc déu c6 2021 dinh sao cho méi dinh ciia da gidc dé chi dwoc tO bang mét
(1,5d) | trong hai mau xanh hodgc dé. Chieng minh rdng ton tai 3 dinh ciia da gidc di cho la
cdc dinh cia mét tam gidc cdn ma cdc dinh doé dwoc t6 cung mgt mau.
Do da gidc di cho 14 da gidc déu nén da gidc d6 noi tiép
duong tron tam O.
Do 2021 la s6 Ié nén ton tai 2 dinh ké nhau t6 clng 0,25
mau. Gia str hai dinh d6 1a A va B va cung dugc t0
mau do.
Ciing do da giac da cho déu va c6 sé dinh 1¢ nén ton tai dinh 0.95
M ciia da gidc nam trén trung truc doan AB = AMAB can. ’
Ta xét hai kha nang xay ra:
+) Kha ning 1: Néu M t6 mau do = dpem. 0,25
+) Kha ning 2: Néu M t6 mau xanh.
Goi E, F 1a cac dinh ké cua A va B cO: EA=AB = BF = EF//AB = AMEF can tai M. Khi 0.5
do: ’
- Néu E,F mau xanh = AMEF can va théa man bai toan. 0,25
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bai toan.

madu.

- Néu mot trong hai dinh E,F mau do, gia st E mau do6 = AEAB thoa man yéu cau

Vay lubn ton tai 3 dinh cua da giac déu da cho 1ap nén mot tam giac can co cac dinh cling

0,25

Ghi chi: Hoc sinh 1am cach khac néu diing van cho diém t6i da.
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SO GIAO DUC VA PAO TAO Ki THI CHON HOQC SINH GIOI TiNH LOP 9
HA NAM NAM HQC 2020 - 2021
Mén thi: TOAN

PE CHINH THUC

Thoi gian: 150 phat (khong ké thoi gian giao dé)

Cau 1 (3,0 diém).

(VoI x=0;x=1Lx=4).

Cho biéu thic Q | X=2VX_X=xVx =6 Jx+1)  x+39
Xx—4  x+/x-2 1-/x ) x+3Jx-10

a) Rut gon Q.

b) Tim x dé Q dat gi4 tri nho nhat.

Cau 2 (2,0 diém).

Trong mat phang Oxy, cho parabol (P): yzéx2 va duong thang (d):y=mx+2 (m Ia

tham s0). Tim tat c4 cac gia tri cia m dé (d) cét (P) tai hai diém phan biét A,B sao cho
dién tich tam giac OAB bang 5 (don vi dién tich).

Cau 3 (4,0 diém).

a) Gidi phuong trinh 2x* +5x+11= (X +7)2x +1.

M(ﬁ+1):,/x2+y2 +2 (1)
x> +4y—4 (2) '
2

a—b+/2021
b-c+2021

b) Giai h¢ phuong trinh
Xy -1+ yvx-1=

Cau 4 (2,0 diém).

Tim cac sb nguyén duong a,b,c thoa man la sé hitu ty va a® +b” +c* 1a sb

nguyénto.

Cau 5 (7,0 diém). ,

1. Cho tam giac ABC c6 ba goc nhon, ngi tiep duong tron (O). Cac dudng cao
AD,BE,CF cua tam giac ABC cat nhau tai H, EF cit (O) tai P va Q (P thugc cung
nho AB).

a) Chirng minh tam giac APQ can.

b) Chirng minh DH.DA = DE.DF .

c¢) Chirng minh MN // BC.

2. Cho duong tron (1) noi tiép tam giac ABC, (1) tiép xtc véi ba canh BC,CA, AB lan
luot tai cac diém D,E,F. Goi M 1a trung diém cta BC. Chting minh cac dudng thang
AM ,EF,DI dong quy.
Cau 6 (2,0 diém). Cho a,b,c la ba sb thuc duong, tiiy ¥. Chang minh rang:
a b c W2
+ + > :
Jab+b? bc+c® Jea+a® 2

Ho va ten thi Sinh.......vovveveeeee e, Sébaodanh.......cccccoevuviii.
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HA NAM NAM HQC 2020 - 2021
Mén: TOAN - Lép 9

HUONG DAN CHAM - PE CHINH THUC

(Hwéng dan chdm gom 07 trang)

I. HUONG DAN CHUNG

(0]

(0]

(o}

KY THI CHON HQC SINH GIOI THCS

Huéng ddn cham chi trinh bay so luge cac busc gidi, 10i gidi cia hoc sinh can I@p lugn chat ché,
hop logic. Néu hoc sinh trinh bay cdach lam khdac ma ding thi van dwoc diém theo thang diém tuong

ung.

Paéi véi bai toan hinh hoc néu hoc sinh chizng minh ¢ siz dung d@én hinh vé thi yéu cdu phdi vé hinh,

néu hoc sinh vé hinh sai hogc khong vé hinh thi khéng cho diém phan twong ing.
Diem toan bai khéng lam tron.

II. DPAP AN VA THANG DIEM

Cau

So lwgc 1o giai Piém
Lo [(x=2dx x=x/x—=6 Jx+1) x+39 g
Cho biéu thuc Q—L — o +1—\/§J'x+3\/§—10 (voi e
X>0;x =1 x=4). ’
a) Rut gon Q.
Taco Q= \/;(\/;—2) B X—X/x -6 _\/§+l X+39
e N R R IR VT
0,5
VX x=xx-6 Wx+1] x+39
| Vx+2 (Vx+2)(Vx-1) Vx-1] +3Vx-10
\/;(\/;—1)—(X—X\/;—ﬁ)—(\/;+1)(\/;+2) X +39 05
1. (3,0 B (\/; + 2)(«/; —1) (\/; - 2)(\& + 5) ’
Gem) [ X —adx—x+4  x+39
(Vx+2)(Vx-1) (Vx-2)(<x+5) 0
:(X‘4)(&—1) x+39 _ x+39 05
(x—4)(\/§—1)'x/§+5 JX+5 !
b) Tim x dé Q dat gia tri nho nhat. 1,0
.~ X+39 (x—25)+64
TacoQ_\/;+5— JX +5 025
64 ’
<:>Q=\/§—5+\/;+5
<:>Q:\/§+5+\/515—1026 0,25
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’ 2
DAu “=" xay ra khi /X +5= 64 @(&+5) =64 < x=9 0,25
JX +5
Viay x=9 thi Q dat gié tri nho nhat bang 6. 0,25
Trong mit phiang Oxy, cho parabol (P):y= %xz va duong thang
(d):y=mx+2 (m la tham s6). Tim tat ca cac gia tri cia m dé (d) cat | 2,0
(P) tai hai diém phén biét A B sao cho dién tich tam giac OAB bang 5
(don vi dién tich).
J
Kb e
'B
|
M, |
|
l |
' |
& - -
e 2 O ) 1
0,5
Xét phuong trinh hoanh d9 giao diém cua (d) va (P): %Xz =mx+2(1)
2.(20 | & x*-2mx-4=0
diém) | Ta c6 ac=-4<0 nén (1) ludn cé hai nghiém phan bigt x <0< x, véi
moi meR.
Suy ra (d) ludn cét (P) tai hai diém phan biét A(x;y,),B(X,;Y,) namvé
hai phia truc tung.
) , [ X X, =2m
Theo Vi —et, ta co
XX, = —4 05
Vi duong thang d luén di qua diém M (0;2) e Oy nén M niam trong doan ’
AB.
= Sy = Sony + Seny :%AH oM +%BK.OM (véi H,K 1 hinh chiéu
vuodng goc cua A,B 1én Oy). 05
Taco OM =2,AH =|x|=-x,BK =|x,|=x, nén S, ,; =X, —x =5
& (% +%) —4xx, =25
S Am* +16=25<m= J_r% (thoéa man).
3 0,5
Vay m=+—.
ay >
3.(4,0 | ) Giai phuong trinh 2x* +5x+11=(x+7)v2x* +1. 2,0
diém) [ pidy kién ¢ nghiem: x > —7. 0,5
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bat t=v2x* +1,(t21)= 2x’ +1=t’

t=5
Phuong trinh dé cho tré thanh t* —(x+7)t+5(x+2)=0< {

t=x+2
+) t=5<2x* +1=5< x* =12 < x = +24/3 (thoa man). 0,5
X+22>1
Hit=x+2V2X +1=x+2 & , ) 0,5
2x* +1=(x+2)
X>-1
o — x =2+/7 (théa man).
x> —4x-3=0 0,5
Vay phuong trinh ¢6 4 nghiém: X=123;x=2++/7.
1/x+y(\/§+1):\/x2+y2+2 (1)
b) Giai hé phuong trinh ) 3 : 2,0
x\/y—1+y\/x—1=% (2)
Diéu kién xac dinh: x>1;y >1.
(2) & xJ4y -4+ yJax—4 =x*+4y -4
2 _ 2 _
<:>x2+4y—4sx tay—4+y +4x 4<:>x2—y2—4x+4y£0 0,5

2
X°=4y—4
y> =4x -4

(*)-

< (x—y)(x+y-4)<0 (3). Dau “=” xay ra khi {

(D)o yxy+y +Jx+y=x*+y*+2
<:>\/x2+y2—\/y2+xy: X+y—-2
x> —xy X+y—4 X(x—y) X+y—4 0,5
= = = =
\/y2+xy+\/x2+y2 \/x+y+2 \/y2+xy+\/x2+y2 \/x+y+2
Suyra (x—y)(x+y—4)=0 (4).

Tir (3) va (4) = (x— y)(x-+y—4) =0 Q{:yy_ho
- . X*+4x—4
+) Véi x =y thay vao (2), ta dugc 2xv/x— = 05

< X2 —4x/x-1+4(x-1)=0
& (x-2Vx—1) =0 x-2Jx—1=0 x=2 (thoa man),

+) Véi x+y-4=0< x=4-y thay vao (1), ta duoc
2(\/§+1):,/(4—y)2+y2 +2

&4y =2y"-8y+16 = y*-6y+8=0<

0,5
y=2=x=2 (tm)

y=4=x=0 (I)

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC




Website:tailieumontoan.com

Vay hé phuong trinh c6 nghiém duy nhat (x;y) =(2;2).

a—bv2021

Tim cac s6 nguyén duong a,b,c théa mdn ———= 14 sb hitu ty va
b-c+2021

2,0
a’ +b” +c? 1a sé nguyén to.
Pat a-by2021 _m trong @6 m,neZ;n > O;(|m|,n) =1.
b-cv2021 n 0,5
= an—bm = (bn—cm)~/2021.
4 20 Vi +/2021 lasé votyva a,b,c,m,neZ
R an—-bm=0 0,5
diem) jgzngaac:bz.
bn-cm=0 b n ¢
a’+b*+c?=(a+c) —2ac+b?=(a+c) -b’=(a+b+c)(a-b+c) 05
Do a,b,c nguyén duong nén a+b+c>a-b+c ’
C . 2 2 3 % .1 . |a-b+c=1
Lai c6 a”+b° +c¢” la so6 nguyén td nén
a’+b*+c*=a+b+c 05
— a=b=c=1 (theaman a® +b*+c* =3 la sé nguyén td).
Vay a=b=c=1.
1. Cho tam giac ABC c6 ba géc nhon, ni tiép duong tron (O). Cac dudng
cao AD,BE,CF cuatam giac ABC cit nhau tai H, EF cit (O) tai P va| 5,0
Q (P thudc cung nho AB).
a) Chung minh tam giac APQ cén. 15
7 J
Q
E
5.(7,0
diém) J
P H .(') 0,5
M
G N
B D C

TAI LIEU TOAN HQOC
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Tac6 BEC = BFC = 90° nén t giac BCEF noi tiép
— AEF = ABC (1

Xét duong tron (O) vai cac cung nho AP, AQ va CQ

Tacod AEF = %(Sd@ + sd(/Z—Q\) (g6c o dinh bén trong duong tron) (2).

0,5
— — 1 . P
ABC =sd AC :E(sdAQ+stQ) (3).
Tir (1),(2) va (3) suy ra sdAP =sdAQ = AP = AQ = AP = AQ. o5

Vay tam gidc APQ céntai A (dpcm).

b) Chirng minh DH.DA = DE.DF . 15

Taco ADB = AEB =90° nén t giac AEDB noi tiép

— — = — 0,5
= BAD = BED va ABE = ADE (4).

Tuong tw, ta c6 BDH = BFH =90° nén t gidc BDHF noi tiép
= ABE = FDA (5). 0,5
Tur (4) va (5)= FDA= ADE (6).

Tir (4) va (6), suy ra AAFD ~ AEHD (g.9)

0,5
:E:%: DA.DH = DE.DF (dpcm).
DH DE
c¢) Chirng minh MN // BC. 2,0

Ta c6 diem M doi ximng véi diem P qua AB = AP = AM
biém N doi xang vai diem Q qua AC = AQ = AN

Ma AP = AQ nén AP = AQ = AM = AN 0.5
Suyra P,Q,M,N cung thudc dudng tron (A).

— MNQ + MPQ =180° = MPQ =180°~ MNQ (7).

L 0,5
Lai cO0 MP//CF (cung vudng goc v6i AB) = MPQ =CFQ (dong vi)

Tir giac BCEF noi tiép nén CFQ = CBE = MPQ = CBE (8).
Goi G la giao diém cia MN va BE

Do NQ//BE (cung vuéng goc voi AC) = EGN + M/I\E =180° (goctrong| 0,5
cung phia)

= EGN =180°— MNQ (9).

Tu (7),(8) va (9)= EGN = EBC.

) . 0,5
Vay MN //BC (hai goc ¢ vi tri dong vi bang nhau) (dpcm).

2. Cho dudng tron (1) néi tiép tam gidc ABC, (1) tiép xtc véi ba canh
BC,CA, AB lan luot tai cac diém D,E,F. Goi M 1a trung diém cua BC. | 2,0
Chutng minh cac duong thang AM, EF, DI dong quy.
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A
E
"
P - Q
F =
I 0,5
B D M C
Goi K 1a giao diém cua DI va EF . V& duong thang di qua K song song
véi BC lan luot luot cat AB, AC tai P va Q.
Tacé DI L BC,PQ//BC = DI L PQ
PFI = PKI =90° nén ta giac PKIF noi tiép = IFK = IPK (1).
Tuong tu, ta ¢d ta giac IKEQ noi tiép = IEK = @ (2).
Ma IE = IF (cing bang béan kinh duong tron (1)) = AIEF cén tai |
= IEK = IFK (3). 0,5
Tur (1),(2) va (3) suy ra IPQ = IQP = AIPQcan tai | = K Ia trung diém
cua PQ.
:>PK=KQ=PQ:> PK _2PK _PQ
2 BM 2BM BC
AP  PQ 05
Trong AABC c6 PQ//IBC = —=—
AB BC
, . L NOU Ko 4k ~.s AP PK |
Xét AAPK va AABM c6 APK = ABM (dong vi) va — =—— (cung
AB BM
bang E).
BC 0,5
= AAPK ~ AABM (g.g) = PAK = BAM
Suy ra hai tia AK, AM trung nhau = K € AM .
Vay DI,EF,AM dbdng quy tai K (dpcm).
Cho a,b,c 1a ba sé thuc duong, tuy y. Chitng minh rang:
(2,0 a b L 32 2,0
diem) Jab+b? +bc+c® Jeara? 2
Bat dang thtrc da cho duoc viét lai 0,5

TAI LIEU TOAN HQOC
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a b c

J2b(a+b) ’ J2c(b+c) ’ J2a(a+c)

Ap dung AM — GM, ta c6

a2 s

2 \/Zb(a+b) ~a+3b

>3
2

2b c S 2C

Tuong tu, ta co > X >
\/20(b+c) b+3c \/Zc(a+c) a+3c
a b C 2a 2b 2C
Suy ra + + > + +
\/Zb(a+b) \/Zc(b+c) \/2c(a+c) a+3b b+3c c+3a
2 2 2
XétP:a+b+C=a+b+C
a+3b b+3c c+3a a’*+3ab b*+3bc c*+3ca
(a+b+c)2
P>
~ a’+b*+c*+3(ab+bc+ca) 0.5
2
“p> : (a+b+c) '
a2+b2+cz+§(ab+bc+ca)+§(ab+bc+ca)
Laicéa2+b2+c22ab+bc+ca<:>%(a2+bz+cz)2%(ab+bc+ca)
2
Suyra P> (a+bgc)
~(a®+b*+c?)+_(ab+bc+ca)
3 3 0,5
2
opxd@tbic) 3
4(a+b+c) 4
Dau “=” xay rakhi a=b=c.
a b c 3
Va + + >— (dpcm). 0,5
Y \/Zb(a+b) \/2c(b+c) \/Zc(a+c) 2(p )
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SO GIAO DUC VA PAO TAO PE THI CHON HQC SINH GIOI
NAM PINH NAM HQC 2020 - 2021
Mon: Toan — Lép: 9
PE CHINH THUC Thoi gian lam bai: 150 phat

(Pé thi gom: 01 trang)
Cau 1: ( 3,0 diém)

a-4

-1|voia>0;a#l a=4.

1) Cho P =+/7-43 +3(a+3)Ja-3a-1:

Rat gon biéu thic P.

2) Tim tt ca céc s thuc x,y,z thoa man didu kién 2vx +2,/y—x+3,z—y =%(z +17).
Cau 2. (5,0 diém)
1) Giai phuong trinh 6xv2x> +7 = 6%+ 2Xx+ 22 —4+/2x* + 7.
2) Giai hé phuong trinh {xyz +3x =2y
X2y + y? = =2x.
Cau 3. (3,0 diém)
1) Tinh tong tat ca cac s6 nguyén x thoa man x*>+x—a=0 véi a la sé nguyén to.
2) Tim tat ca cac nghiém nguyén duong cua phuong trinh (x+ y)2 +yY+3x=2"+1.
Cau 4. (7,0 diém) Trén duong tron (O) lay ba diém A,B,C sao cho tam giac ABC nhon. Goi
AD, BE, CF 1a cac duong cao cua tam giac ABC; duong thang EF cat duong thang BC tai P.
Qua D ké duong thang song song véi duong thang EF cat duong thang AC va AB lan luot tai
Q va R, M Ilatrung diém cta BC.
1) Chtrng minh tir gidc BQCR 14 ti giac ndi tiép.
2) Chuing minh hai tam giac EPM va DEM ddng dang.
3) Gia sir BC la day cung cé dinh khong di qua tim O, A di dong trén cung Ion BC cua
dudng tron (O). Chimg minh dudng tron ngoai tiép tam giac PQR luén di qua mot diém ¢o
dinh.
Cau 5. (2,0 diém)
1) Cho 2021 s tu nhién tir 4 &én 2024 trén bang, mdi lan thay mot hoic mét vai sb bai téng
cac chir s6 cua no cho dén khi trén bang chi con lai cac sb tir 1 dén 9. Hoi cudi cung, trén
bang cé bao nhiéu sé 3, bao nhiéu sé 7?
2) Cho céc sb thuc duong x,y,z théa man x*+y® + 2% = 24. Tim gia tri nho nhat caa biéu

xyz+2(x+y+z)2_ 8

thac M = :
XYy + YyZ + zX Xy+yz+zx+1
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SO GIAO DUC VA PAO TAO PAP AN VA HUONG DAN CHAM
NAM PINH PE THI CHON HQC SINH GIOI
NAM HOC 2020 - 2021
Moén: Toan — Lop: 9

Cau Pap an Piém
11 . (1,5)
(15) | Ratgen P=y7-4v3+3(a+3)Va-3a—1:| —— -1
3(va-2)
0,5
Tinh dugc \7-443 = [(2-V3) =2-3
, . 3 0,25
Tinh duoc §/(a+3)va-3a-1=%/ava-3a+3/a-1=§(va-1) =a-1
a-4 Ja+2 | Ja-1 0,5
1= 1=
3(va-2) 3 3
_ 0,25
Suy ra P:2—\/§+(\/5—1):\/53 ! ) B+3-5-43.
(i'g) Tim tht ca cac sb thuc X;y; z thoa man diéu kin 24/x + 2,y —x+3/z—y =%(z +17). (1.9)
x>0 0,5
Didu kién: {y—x>0 hay 0<x<y<z.
z-y>0
. 1 0,25
Taco 2\/§+2\/y—x+3\/z—y:E(z+17)<:>4\/§+4\/y—x+6\/z—y:z+17
S A +aJy—x+61-y=2-y+9+y-—x+4+x+4 0,25
2 2 2 2
<:>(«/z—y—3) +(w/y—x—2) +<\/§—2) =0 0.25
Jx=2 X =4 0,25
o {Jy-x=2<{y=8 (théa man didu kién)
KL:...
2.1 | Gidi phwong trinh 6x\25¢ +7 = 6X° +2x+22 - 425 +7 . (2,5
(2,5) o 7 0,5
biéu kién 2x*+7>0 hay x> S—E
0,25

6XV2X° +7 =6X° +2X+ 22— 442X  +7 < (6X+4)V2x* +7 =6X° +2X + 22

TAI LIEU TOAN HQOC
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bit t=v2x*+7 (t20) thi 2x°* =t*-7

Phuong trinh trén trér thanh (6x+4)t =3(t% —7)+2x+ 22 0,25
t=2x+1 0,5
<3} -2(3x+2)t+2x+1=0| 1
3
0,25
TH1: t:1 ta duoc/2x3 +7 :E<:>2x3+7:1<:> X = )31
3 3 9 9
TH2: t =2x+1 ta duoc 0,5
3 2x+1>0 xz—i
N2XP+T7 =2x+1< . ) = 2
2X°+7=4x"+4x+1 233 _Ax% —dx+6 =0
xz-1 XZ—1 x=1
=S 2 = 2 =S 1+13
X —2x?-2x+3=0 |(x-1)(x*-x=-3)=0 |*T7
Déi chiéu diéu kién két luan phurong trinh da cho ¢6 ba nghiém... 0,25
2.2 xy2+3x2 =2 (2’5)
(2,5) Gidi hé phwong trinh Y Y .
' X2y +y® =-2x
Néu x =0 tinh dugc y=0
Néu y =0 tinh dwoc x=0 0,25
Do d6 ta duoc (x;y)=(0;0) la mot nghiém cua hé phuong trinh da cho.
Véi x va y khac 0. Tacd 0,5
2
X
{xy2+3x2:2y xy+37_2
&
X2y + y? = —2X 2
yry xy+y—:—2
X
X2 y? , . |ab+3a=2 (1)
bat — =a;— =D ta c6 h¢ phuong trinh trén tro thanh
y X ab+b=-2 (2)
Suyrab-3a=-4 hay b=3a-4 0,5
Thay b=3a-4 vao (1) tacé a(3a—4)+3a=2,tim duoc a=1 hoic a:—g
TH1:v6i a=1thi b=-1 0,5

=1
Xx=-1
e
Yy _4 y=
X

TAI LIEU TOAN HQOC
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. . 0,5
TH 2: voi a=—% thi b=-6
x> 2 245
VT3 |x=-Z%0
= yz 3 = 3
Y _ 6 |y=-2%3
X
2 0,25
Két luan: vay hé phuong trinh da cho ¢6 ba nghiém la (0;0); (-L1); —E\@;—Z\/é
3.1 | Tinh tong tat ca cac sé nguyén x thoaman x?+x—a=0 véi a 1a s6 nguyén td. (1.5)
59 Ty gia thiét suy ra a=x*+x hay a=x(x+1) ma x va x+1 Ia hai s6 nguyén lién tiépnén | 0,5
X(x+1) 1a sb chin, do d6 a la s chan.
Mit khac a 1a s6 nguyén to nén a =2 0,5
, ) x=1 0,5
Khi d6 ta dugc x“+x-2=0< _
KL: tong tit ca cac s6 nguyén x théamanla1-2=-1
3-2 | Tim tat ca cac nghiém nguyén duong ctia phuong trinh (x+ y)2 +y+3x=2"+1. (1.9)
1,5)
(x+y) +y+3x=22+1. & (x+y) +3x+y-1=7? * | 09
Ma 3x+y—1>0 v6i moi X,y nguyén dwong = z* > (x+ y)2 (1)
Ta lai co (x+ y+2)2 —z2 =(x+ y+2)2 —(x+ y)2 -3x-y+1 0,5
=(x+ y)2 +4(x+y)+4—(x+ y)2 -3x—y+1=x+3y+5>0 v&i moi X,y nguyén duong
Nén (x+y+2)2>z2 (2)
Tu (1) va (2) suyra z2 =(x+ y+l)2 0,25
Thay vao (*) ta duoc (x+ y)2 +3x+y—-1=(x+ y+1)2 S X=Yy+2
Dod6 z=2y+3
Vay tat ca cac nghiém nguyén duong (X; y; z) ciia phuong trinh ¢6 dang (k +2;k; 2k +3) 0,25
v6i k 13 s6 nguyén duong.
4 Trén dudng tron (O) 4y ba diém A, B,C sao cho tam gidc ABC nhon. Goi AD, BE, CF | (7.0)
(70) | 13 cac duong cao cua tam gidc ABC; duong thang EF cit duong thing BC tai P. Qua
D ké duong thang song song véi duong thang EF cat duong thang AC va AB lan luot
tai Q va R, M 1a trung diém cua BC.
1) Chang minh tr gidc BQCR 13 tir giac noi tiép.
2) Chang minh hai tam giac EPM va DEM ddng dang.
3) Gia st BC la day cung cb dinh khong di qua tam O, A di dong trén cung Ién
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mét diém cd dinh.

BC ctia duong tron (O). Chimg minh duong tron ngoai tiép tam giac PQR luén di qua

4.1 | Chung minh riang ta giac BQCR 1a tar giac noi tiép. (2,5)
(2,5) | Chang minh t gidc BCEF 1a ti gidc noi tiép. 05
Suy ra AFE = @ 0,5
Chi ra AFE = @ 0,5
Suy ra BRQ = BCQ 0.5
Chi ra t&r giic BQCR nai tiép 0,5
4.2 Ching minh hai tam giac EPM va DEM dong dang. (2,5)
(2,5) | Chiratam giac ECM can tai M 0,5
Ching minh duoc EMD = 2ACB 0,5
Ta giac BCEF; ACDF ngi tiép nén ACB = AFE = BFD 0,5
Suy ra EMD = 2ACB = AFE + BFD = EMD + DFE =180°
Chi ra t& giac DMEF nai tiép, suy ra BDF = PEM 0,5
Ma BDF = BAC = MDE nén MDE = PEM . Suy ra tam giac EPM va DEM ddng dang 0,5
4.3 | Chitng minh riang dudng tron ngoai tiép tam giac PQR 1udn di qua mot diém ¢ dinh. (2,0)
(2.0) Do tir gidc DMEF noi tiép, suy ra PFD = EMD 0,5
Ma PDF = EDM nén tam giac PFD déng dang véi tam gidc EMD suy ra % =% 05
Do RFD = ACB = AFE = FRD nén tam gidc FDR céantai D suyra FD =DR 0,5
Chung minh tuong tu tam giac DEQ cén tai D nén DE =DQ.
Tacé FD =DR;DE =DQ suyra PD_DBQ 0.25
DR MD

TAI LIEU TOAN HQOC

Lién hé tai liéu word mon toan: 039.373.2038




Website:tailieumontoan.com

Chi ra hai tam giac PDR va QDM ddng dang, suy ra PRQ = PMQ

Chi ra tir giic PRMQ ndi tiép nén dudng tron ngoai tiép tam giac PQR di qua diém M | 0,25
¢ dinh
5.1 | Cho 2021 sé tu nhién tir 4 dén 2024 trén bang, mdi lan thay mot hoic mot vai sé bai tong | (1,0)
(1,0) | cac chit s6 ciia né cho dén khi trén bang chi con lai cac s6 tir 1 dén 9. Hoi cubi cling, trén
bang c6 bao nhiéu sé 3, bao nhiéu s 7?
Mot s6 chia cho 9 du k thi tong cAc chir s6 ciia né chia 9 ciing du k 0,25
Do d6 sau khi thay da s6 1an, ma mai lan thay mot hodc mot vai sé béi tong cac chix s6 cua | 0,25
né thi cudi cing trén bang chi con lai cac sé du k twong wng cua c4c sé da cho.
CAc s6 chia 9 du 3 trong day tir 4 dén 2024 1a: 12; 21; 30; ... ; 2019. 0,25
Déy trén c6 %H: 224 (s6), do d6 trén bang c6 224 s6 3
Céc sb chia 9 du 7 trong diy tir 4 dén 2024 1a: 7; 16; 25; ... ; 2023. 0,25
Day trén c6 2023-7 1 _ 925 (s6), do do trén bang c6 225 s6 7
Vay cudi cung trén bang c6 224 sb 3, ¢6 225 56 7.
5.2 | Cho cac sb thuc duong X,y,z théa man x®+y*+z° =24. Tim gi4 tri nho nhat cua biéu | (1,0)
(1,0 2
Xyz +2( X z
thie M = Y25200y+z) 8
XYy + YyZ + zX Xy+yz+zx+1
Tacd x*+8+8>33x>8.8=12x hay x*+16 >12x 0,25
Tuong ty y*+16>12y; 7° +16>127
Cong vé ba bat dang thuc trén ta duoc 12(X+y+2) < X° +y* +2° +48=72
= X+Yy+2<6
Co24=x"+y*+2°>33x%.y°.2° =3xyz = xyz <8 0,25
CO 24-3xyz=x"+y*+2° —3xyz =(z+y+2)(X* +y* +2° —xy - yz - 2x) 0,25
<6(X*+y" +2° —xy—yz—2x)
=8-xyz< 2(x2 +y?+1z° —xy—yz—zx):z((x+ y+z)2 —3(xy + yz+zx))
= Xyz +2(X+ y+z)2 >8+6(xy+yz+2x)
= 8+6(Xy +yz+2x)< xyz+2(x+y+z)2 <8+2.6°=80
=0<xy+yz+2x<12
8+6(Xy+yz+ 12X 0,25
comxBO0ryzr) 8 g8 8
Xy + Yz + zX Xy+yz+zx+1 t t+1

Voi t=xy+yz+12x; te(0;12]
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8 8 236
Khi d6 f (1)=6 >6 _
10 () =6 25 ey~ a0

Két luan: gia tri nho nhét cua biéu thic M 12 % khi x=y=2z=2.

Chay:

- Néu thi sinh lam diing ma cdch gidi Khac véi dap dn va phi hop kién thirc ciia chirong trinh THCS
thi té cham thong nhdat cho diém thanh phan dam bao téng diém nhuwr huwéng dan quy dinh.

- Téng diém toan bai khong lam tron.

Hét
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SO GIAO DUC VA PAO TAO PE THI CHON HQC SINH GIOI
THANH HOA NAM HQC 2020 - 2021
Mén: Toan — Lép: 9
PE CHINH THUC Thoi gian lam bai: 150 phat

Cau 1.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

(Pé thi gom: 01 trang)

(4,0 diém)

a) Rut gon biéu thic: P = (1—
X-9

x—=3J/x ). [3-/x x-2 9-x .
J [\/}—2+3+\/§_x+\/§—6} v

Xx>20,xz4,x#9

b) Cho a, b, ¢ la c4c sb thuc d6i mot khac nhau thoa mén

a’+1=3a,b°+1=3b,c®> +1=3c.

Tinh gia tri cua biéu thac Q = a? +b? +c?.

(4,0 diém)

) Giai phuong trinh: 15(x + x* + 2x) = 45 (x? + 2)3/x" + 4

X2+ xy+y —4y+1=0

b) Giai hé phuong trinh: {(XZ +1)(X fy_2)=y
(4,0 dgiém).
a) Tim tat ca céc cap s6 nguyén (x,y) théa man phuong trinh 2*x* = 9y? —12y +19.
b) Cho X, y 1a hai s6 nguyén dwong thoa man x* + y? +58 chia hét cho xy. Chizng minh
rang X' +y"+58 chia hét cho 12

Xy
(6,0 diém)
Cho duong tron (1;r) ¢6 ban kinh 1E, IF vudng goc véi nhau. Ke hai tiép tuyén voi
duong tron (1) tai E vaF, cat nhau tai A . Trén tia d6i cua tia EA lay diém B sao cho
EB>r, qua B ké tiép tuyén tha hai cuia duong tron (1), D la tiép diém, BD cit AF tai
C.Goi K la giao diém cua Al va FD.
a) Chirng minh rang hai tam giac 1AB va FAK ddng dang.
b) Qua A ké dudng thang vudng goc véi BC, cit FD tai P . Goi M 1 trung diém AB, M
| cit AC tai Q. Chirng minh rang tam giac APQ la tam giéc can.
¢) Xac dinh vi tri cia diém B dé chu vi tam giac AMQ dat gia trj nho nhat. Tinh gi4 tri
nho nhét d6 theo r.
(2,0 diém)
Cho céc s6 thyc duong x, y, z théa man x2 + y2 + 22 + 4xyz = 2(Xy + yz + zx) . Tim gia tri
I6n nhat caa biéu thic: P = x(1— y)(1-2)
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SO GIAO DUC VA PAO TAO THANH HOA
NAM HOQC 2020-2021. MON: TOAN 9

Caul. (4,0 aiéem)
a) Rat gon biéu thic: P=[1_X 3\/7J (3 Jx f 2 9-x j o

Jx =2 3+\/_ X+/X -6
X>0,x#4,x#9
b) Cho a, b, ¢ 1a céc sé thuc d6i mot khac nhau thoa man
a’+1=3a,b®+1=3b,c* +1=3c.
Tinh gia tri cua biéu thac Q = a? +b? +c?.
Loi giai
a) Voi x>0,x#4,x=9

[ an s a waea)

13X -3) | x-2 3+4x  (x+3(x-2)

[ xx-3 M(s VGV (Wx-2?  9-x j
WX -3)Wx+3) | (X -2E+VX)  (x-2)@+v%)  (Jx-2)@E+ %)

(X ). 9-x L X=Axrd 9-x

U 3+ ) (WX =2B+VX)  (x-2)B+VX) (x-2)B+X)

(B fx =X ) [9-x+x-4Ux+4-9+x) 3 @B+)x-2) 3

Uosx ) @+V0GX-2) 3+ (Wx-22 x-2

oo 3 _

Vay P_—\/;_2 (x>0,x#4;x#9)

b)

Cach 1:

Tu gia thiét: a® +1=3a;b*+1=23b;c* +1=3c taco:
a’-b’=3(a-b) [a’+ab+b*=3(1)
b®—c®>=3(b-c) < <b*+bc+c*=3 (2) (via,b, c ddi mot khac nhau)
c-a’=3(c-a) c’+ca+a’=3 (3)
Ly (1) trir (2) vé theo vé suy ra:
a’-c’=b(c—a)<=a+c=-b<a+b+c=0 (via,b, c d6i mot khac nhau)
cong (1);(2);(3) Vé vai vé ta dugc 2a® +2b% +2c® +ab+bc+ca=9
S
&3-(a*+b*+c*)+0=18
Viy Q=6
Cach 2:
Nhan xét a, b, ¢ 1a ba nghiém ctia phuong trinh x® —3x+1=0.
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a+b+c=0
Theo dinh ly Viet, ta c6:< ab+bc +ca=-3
abc=1

Dodotacd: Q=a’+b’>+c°=(a+b+c)*—2(ab+bc+ca)=0>-2-(-3)=6

Vay Q=6.
Cau 2. (4,0 diém)

) Giai phuong trinh: 15(x + x* + 2x) = 45 (x? + 2)3/x" + 4
X2+ xy+y —4y+1=0
(¥ +1)(x+y-2)=y

Loi giai

a) Diéu kién: x e R Phuong trinh tuong duong: 15x(x2 + X+ 2) = 4\/§(x2 + 2)@

2
Vi x2+x+2:(x+%j +£2%>0;x2+2>0;\/x4+4>0 voi moi xe R

b) Giai hé phuong trinh: {

Suy ra x>0 Chia ca hai ve cua phurong trinh cho x* ta duoc:
2 2
15(x+ +1} 4f(x+ ) ( —j ~4
X X
bat: t:x+g, vi x>0 suy ra: t> 22
X

Phuong trinh: 15(t +1) = 4+/5t\t? — 4
4Bt — 4~ 20t +5t~15 = 0 <=> 4Bt (Vi ~4 5 )+ 5(t ~3) =0

4/5r(r" -9) 4[5t (t +3)
v 5(t-3)=0<=>(t-3)| =2 5|0
BTN ){m
t-3=0
| 45te+3) |

5=0

Jt? 4+\/_

Thi: voi t—3=0<=>t=3( théa man dk t > 2/2 ) Khi do

X=2
x+§:3<:>x2—3x+2:0<:>(x—l)(x—2):0<:{x thoa médn x>0

4Bt +3) S5 OVits 247 = 4J5r(t +3)

. VN B Jt2—4+.5

Do do pt(1) v6 nghiém.

Th2 >0=VT(@)>5>0.

b) Nhan xét y =0 khéng thoa man. Xét y = 0, hé phuong trinh twong duong:
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X2 +1

+(X+y-2)=2

<X—):rl)-(x+ y-2)=1

2

b=2

a+
X +1,b=x+ y — 2. Hé cho tr¢ thanh: {a < a=b=1. Do do:
y

bat a=

2
xy+1:1 @{y=x2+1 <:>{)(:1,y=2

2 —2= X=—2, =5
X+y-2=1 X“+x-2=0 y
Vay hé cho c6 hai nghiém (x;y) = (1,2),(-2;5) .
(4,0 diém).

a) Tim tat ca cac cap s6 nguyén (x,y) théa man phuong trinh 2*x* = 9y? —12y +19.
b) Cho X, y 1a hai s6 nguyén dwong thoa mén x* + y? +58 chia hét cho xy. Chizng minh
x* +y? +58

N

rang chia hét cho 12

Loi gidi
a) Phuong trinh twong duong: 2*x* = (3y — 2)* +15.

Néu x chia hét cho 3 thi 2*x? va 15 chia hét cho 3,(3y —2)? chia 3 du 1 nén phuong
trinh v nghiém.Do d6 x khdng chia hét cho 3 .

Néu x Ié thi x=2x +1 vdi x, e N". Khi d6 2-4* -(2x +1)° = (3y —2)? +15. Suy ra
24" (2% +1)" = 2(mod3)

ma (3y —2)? +15=1(mod3) nén x phai la sé chin. Do d6 dit 2*x* =a* va 3y—-2=b
Phuong trinh da cho tré thanh:

Thir lai thay thoa mén. Vay phuong trinh di cho c6 nghiém duy nhét (x;y) = (2;1).

b) Theo d¢ bai ta co: x* + y? +58 =mxy véi me N,

Dat k =UCLN(x,y) v6i k>1k e N. Khi d6 tacod x=kx,y=ky, v&i x,y, e N’

Thay vao phuong trinh ta dugc: k° (x12 + yf) +58 =mk?x,y,. Suy ra 58 chia hét
k?=k=1

Vi k =1 nén x, y cing Ié hogc trong hai s6 X, y c6 mot s chan, mot sb le.

Néu c6 mot sé chan khdng mat tinh tong quét gia sir y chan thi tir phwong trinh suy ra X
chén, vo Ii.

Vayca x va y cung lé. Suyra xy lé.

Do do dat x=2x,+1,y =2y, +1 véi

X,,Y, e N = x* +y? +58 = 4(x§ + y22)+4(x2 +Y,)+ 60 chia hét cho 4

Do d6 x* + y? +58 chia hét cho 4
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Mot s6 chinh phuong chia 3 du 0 hodc 1. Néu x chia hét cho 3 thi y khéng chia hét cho
3do UCLN(x,y)=1

Khi d6 x* + y? +58 chia 3 du 1 ma xy chia hét cho 3, vo li. Do d6 ca x va y déu khong
chia hét cho 3.

Khi d6 tacod x* +y? +58=1+1+1=3=0(mod3). Suy ra x? + y? +58 chia hét cho 3.

2 2
Vi x? + y? +58 chia hét cho 12 ma xy khdng chia hét cho 12 nén XAV 58 hia hét
Xy
cho 12.
(6,0 diém)

Cho duong tron (1;r) ¢ ban kinh IE, IF vudng goc véi nhau. Ké hai tiép tuyén véi
duong tron (1) tai E vaF, cat nhau tai A . Trén tia d6i cua tia EA lay diém B sao cho
EB>r, qua B ké tiép tuyén thu hai cua duong tron (1), D la tiép diém, BD cit AF tai
C.Goi K 1a giao diém caa Al va FD.
a) Chirng minh rang hai tam giac 1AB va FAK ddng dang.
b) Qua A ké dudng thang vudng gdc véi BC, cat FD tai P. Goi M 1a trung diém AB, M
| cit AC tai Q. Chirng minh rang tam giac APQ Ia tam gi4c can.
¢) Xac dinh vi tri ciia diém B d& chu vi tam gidc AMQ dat gid tri nho nhat. Tinh gié tri
nho nhit d6 theo .

Loi giai

a)Theo tinh chat hai tiép tuyét cit nhau , ta c6 CD = CF = ACDF can tai C

- oA~ - - o A o A
— CFD :%z> AFK =180° — CFD =180° —1802 ¢ :1802+C )

Tu giac AEIF c6 ba goc vubng nén la hinh chix nhat. Hinh chir nhat AEIF c6 IE = IF
nén 12 hinh vudng. Suy ra 1AB = FAK = 45°

. - o
— AIB =180° —(IAB+ ABI)=180° —[450 +£2CJ:180° —[45O Y ; C]:BO;C

)
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Tir (1) va (2) suy ra AIB = AFK kéthop IAB = F/AR —> AIAB ~ AFAK (g.q)
A _FA__IA_

b) Vi AIAB ~ AFAK nén = (VI FA = EA) ding thic nay két
AB  AK AB AK

hop vai didu kien TAE chung , suy ra AABK ~ AAKI (c.g.c)

AAEI vuéng can tai E nén AAKB vudng can tai K . Suy ra duoéng trung tuyén KM
cling la dwong cao nén KM L AB
Taco

KM L AB,IE 1 AB,AC L AB=<KM //IE//AC

ID L BC,AP L BC=>ID//AP
Ap dung dinh Ii Talet va hé qur dinh Ii Talet, két hop ID = IE

ID _XI _ME_ H

HD LBCA—=—-= = AP = AQ = AAPQ cantai A
AP KA MA AQ

c)bat ME =x,FQ =y voi x>0,y>0
ME _ EI X r

AMEI — AHP 22 -r2 (1
(9-9)= E FQ ; y@xy re (1)

Chu vi cia AAMQ la

Cop = (F+X) + (1 + Y) +(r +X)2 +(r + y)? :2r+(x+y)+\/(x2+y2)+2r(x+ y) +2r2

Ap dung bat ding thite cosi cho hai sé thue duong $x, y$ ta co:

Cong =27 + (X + y)+\/(x2 +y2)+2r(x+y)+2r7 2 2r +2\/W+\/2«/x2y2 +2r-2,xy +2r? (2)

Tir (1) VA (2) suy ra: C g > 25 + 28 +4/2r% + 2r.2r +2r% = 4r ++/8r? (4+2J§)r

Dau “="xdyra <> X=Yy=r=>RB=3r
Vay khi EB =3r thi chu vi tam gidc AMQ nho nhét. Gia tri nho nhat d6 bang

(4+22)r
Cau’5. (2,0 diém)
Cho céc s6 thuc duong x, y, z théa man x2 + y2 + 22 + 4xyz = 2(Xy + yz + zx) . Tim gia tri
I6n nhit caa biéu thic: P = x(1— y)(1-2)
Loi gidi
Ta co:
X2+ Y2 + 2%+ 4xyz = 2(XY + YZ + 2X)
& (X +y?+ 28 —2xy - 2xz + 2yz) = 4yz - Axyz Suy ra (y +z—X)* < (y+2)*(L- x). Pit
& (y+2-%x)=4yz(1-X)
a=y+z>0, taduogc: (a—x)*<a’(l-x) < a’x—2ax+x*<0 < x<a(2-a)

2 2
Mit khac (1— y)(1—2) < (2‘3;‘ ) _ (2‘46‘) nén ta co:
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(2-a)’ _a2- a)’

P<a(2-a)-
()44

Ap dung bt dang thuc AM - GM, ta duoc:

4
1-3a(2—a)-(2—a)(2—a)sl.(3a+2_a+2_a+2_a) _r
3 3 4
27 . s s 1 3 1
Suy ra P <—. Pang thic xay ra khi va chi khi a== hay x=—,y=z==.
y R e g W X=pYEIEY
Vay gié tri 16n nhat caa P 1a % dat dugc khi x :%, y=1z :%.
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SO GIAO DUC VA PAO TAO PE THI CHON HQC SINH GIOI
KHANH HOA NAM HQC 2020 - 2021
Mon: Toan — Lép: 9
PE CHINH THUC Thoi gian lam bai: 150 phat

Cau 1.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

Ngay: 3/12/2020
(Pé thi gom: 01 trang)

(4,0 diém)
a) Ritgon A=+/3-2v2 —37+5V2 .

b) Cho cac sb thuc x,y,z théaman x+y+z=3 vd x>+ y2+2z2 =xy+yz+2zx. Tinh

2020 2020 2020
+y*? 4z

gia tri cua biéu thuc B =x
(4,0 diém)
a) Cho da thic f (x) = x*> +bx+c biét ring f(x) chiacho x+4 du 3, chia cho x—1 du

8.

+XyzZ .

Tim b,c.
. (xz—x—3)(x2—3x—3)+x2
b) Giai phuong trinh: =0
Xx+1
(5,0 diém)
(a+b)2
a) Chung minh rang a? +b? > — > 2ab véi moi sb thuc a,b.

b) Cho céc s thuc duong a,b,c thoa man diéu kién abc =1. Tim gia tri 16n nhét cua
biéu thirc
1 1 1
= 2 T3 2 R 2 .
a“+2b°+3 b“°+2c°+3 c°+2a°+3

(5,0 diém)

Cho hinh vudng ABCD. Piém | thay d6i trén duong chéo BD (diém | khac B va D).
Goi M, N theo tht ty 1a chan duong vudng goc ké tir | dén AB va AD.

a) Chtiing minh rang IM + IN khéng doi.

b) Puong thang d di qua | vavudng goc véi MN . Chirng minh dudng thang d luén di
qua mot diém cb dinh.

¢) Xac dinh vj tri diém | dé tam giac CMN c6 dién tich nho nht.

(3,5 diém)

a’h+1 . a+1
va
+1 b-1

a) Tim tit ca cac cap sb6 nguyén duong (a,b) sao cho: la cac sb

nguyeén.

b) Trén ban d6 c62021 dong xu. Hai ban An va Binh thuc hién mét sb tro choi bing
cach di 14n luot nhu sau: mdi nguoi, dén luot caa minh sé& Iéy di mot sb cac déng Xu
sao cho no 13 wdc cua s6 cac ddng xu hién co trén ban. Nguoi lay dong xu luot cudi
cuing la thua. Néu An di truée, Binh s& dung chién thuat nhu thé nao dé chién thang?

SHET
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HUONG DAN GIAI PE HSG TOAN 9KHANH HOA 2020-2021
(4,0 diém)
a) Rutgon A= \/3—2x/§ —§/7+5x/§

b) Cho cac sb thuc x,y,z théaman x+y+z=3 vd x>+ y2+z2 =xy+yz+2zx. Tinh

gid tri cta bieu thic B = x* + y*™ 4 2% 4 xyz
Loi gidi

a) Tacé A=+y3-2J2 —7+52 :\/(\/5—1)2—3/(\/%1)3{ﬁ—]{—(ﬁu):-z

2 2 2
b) X +y +2t =xy+yz+x e (x-y) +(y-z) +(z-x)" =0
SX=y=12
Ma x+y+z=3nén x=y=z=1do d6

B — 12020 + 12020 + 12020 +1 — 4

(4,0 diém)
a) Cho da thuc f(x)=x?+bx+c biétrang f(x) chiacho x+4 du 3, chia cho x—1 du
8.

Tim b,c
N (x*—x=3)(x* =3x=3)+x*
b) Giai phuong trinh : =0
X+1
Loi giai

a) SO du cua da thuc f(x) cho (x—a) 1a f(a) taco
{f(—4)=3 (-4)*-4b+c=3 {b=4
= =S

f(1)=8 1?+b+c=8 c=3

Vay b=4;c=3

b) BPKXD: x# -1

Taco (xz—x—3)(x2—3x—3)+x2 =0

o X —4x3-2x* +12x+9=0

= [(x-3)(x+1)] =0

x=3(TM)
x=-1TM)

Vay xe{-1,3}
(5,0 diém)
(a+ b)2
2

a) Chiing minh rang a® +b? > > 2ab vé&i moi sb thyc a,b
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Cau 4.

b) Cho céc sé thuc duonga,b,c thoa man diéu kién abc =1 . Tim gié tri 16n nhat cua
1 1 1
2 2 + 2 2 + 2 2
a“+2b°+3 b°+2c°+3 c"+2a"+3
Loi gidi

biéu thirc P =

a+b) . g
a) a2+b22( 2) > 2ab v4i moi so thuc a,b

2
Xét a® +b? > (a+b)

& (a-b)’ >0 dang voi moi sb thuc a,b (1)

b)’ :
(a+2 ) > 2ab<:>(a—b)2 > 0 dang v&i moi so thuc a,b (2)

b2
Tir (1) va (2) taco a’ +b? z%zzab

b) Ap dung bét ding thirc Co-si ta cd a® +b® > 2ab va b? +1> 2b.
Suyra a’+2b*+ 3>2(ab+b+1) vataco

1 1
<
a’+2b°+3 " 2(ab+b+1)

1 1 1
< ; <
b>+2c*+3  2(bc+c+1) c®+2a°+3 2(ac+a+1l)

Tuong tu

Dit vé trai cua BPT can ching minh 1a A, ta co

1 1 1
~2lab+b+1 bc+c+1l ac+a+l

(vi abc =1) _lab+b+1 1
2ab+b+1 2

1 1. ab N
“2lab+b+1 b+l+ab 1+ab+b

Dang thuc xay ra khi va chi khi a=b=c=1
Vay gia tri Ién nhat cua P la % khi a=b=c=1

(5,0 diém)
Cho hinh vudng ABCD. Piém | thay d6i trén duong chéo BD (diém | khac B va D).
Goi M, N theo th ty 1a chan duong vudng goc ké tir | dén AB va AD.
a) Chuang minhrang IM + IN khong di
b) Puong thing d di qua | vavudng goc voi MN . Chimg minh duong thang d luén di
qua mot diém cb dinh.
¢) Xac dinh vj tri diém | dé tam giac CMN c6 dién tich nho nhat
Loi giai
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D F

a) Kéo dai Ml cit DC tai F; Kéo dai NI cit BC tai E
Xét tir giac MIEB ¢6 B=M =E =90° nén ta giac MIEB 1 hinh chit nhat
Ma BI la duwong phan giac nén hinh chit nhat MIEB la hinh vudng
Tuong tu tir giac NDFI la hinh vudng
Tacd IM +IN = AM + BE (do tir giac ANIM la hinh chir nhat)
=AM +BM ( Do MIEB Ia hinh vu6ng)
= AB ( khéng déi)
b) Kéo dai CI cit MN tai K tacé ANIM = ACEI(c.g.c)

xét KIN + NIK = ICE +CIE = 90°

Hay TKN =90° nén CI L MN theo tién dé o clit duong thing d va duong thing CI
tring nhau nén duong thang d di qua diém C ¢ dinh

C) Scun = Smar +Sien +Swic =Swnip + Sien + Sus (Do céc tam gidc do cung canh day va

chiéu cao)
AB? AB> AM.AN AB’> (AM +AN)’—(AM —AN)?
Semn =5~ Saun = - = -
2 2 4 2 8

S AB? B AB? 3AB’
-2 8 8

3AB®

Gié tri dién tich nho nhat ACMN la khi AM = AN hay diém I 1a trung diém canh

BD
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(3,5 diém)
S . : ? ca+l oo
a) Tim tat ca cac cap so nguyén duong (@,b) sao cho: a b+11 va b1 la cac so
a+ -
nguyeén.

b) Trén ban do c62021 ddng xu. Hai ban An va Binh thuc hién mét s tro choi bang
cach di 1an luot nhu sau: mdi nguoi, dén luot cia minh s& lay di mot sé cac dong xu
sao cho no6 1a wdc cua sé cac ddng xu hién co trén ban. Nguoi |y dong xu luot cudi
cuing la thua. Néu An di trudc, Binh s& dung chién thuat nhu thé nao dé chién thang?

Loi giai
a) Tur gia thiét ta co:
a’b+1:a+1
a+l:b-1
=a’+1-(a+l)(a-1)b-1<2:b-1

VibeN =b-1>1=be{2,3}

THL: b=2=2a’+lia+1=2(a*-1)+3ia+1=>3a+1viacN =a=2

TH2: b=3=3a’+lia+1=3(a’ -1)+4ia+1=>4ia+1 vi aecN = ae{l;3]

Vay (a,b)e{(1,3);(2,2);(3,3)}

b) Ta c6 nhan xét: Céc s 1é chi co cac udc 1é nén véi moi cach trir di mot ude cua sb do
luén duoc mot s6 chin (c6 thé bang 0).

Vay ta c6 chién thuat cia Binh nhu sau. Sau 1an lay di dong xu dau tién caa An trén ban
con lai mot sé chin dong xu. Vay Binh can lay di mot udc Ié cua sé dong xu ay dé dua sb
Xu con lai vé Ié. Khi d6 An chi c6 thé dé lai s6 chin dong xu trén ban. Cir lam nhu vay
An phai 14 nguoi 1y di cac ddng xu cudi cung (lay hét s6 xu khi s6 dong xu l6n hon 1
hoac lay déng xu cudi cung).

}:a2b+1ib—1<:> a’(b-1)+a’+1b-1=a’+1b-1

OBHET=
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SO GIAO DUC VA PAO TAO PE THI CHON HQC SINH GIOI
PHU THQ NAM HQC 2020 - 2021
Mon: Toan — Lép: 9

PE CHINH THUC

Thoi gian lam bai: 150 phut
(Peé thi gom: 01 trang)

I. PHAN TRAC NGHIEM

CAul.  Chobidu thic: P = YX"122VX=2 44200 dinh nao dusi day ding ?
Jx—-2-1

A.P =1 khi 2<x<3. B.P =1 khi x>3.

C. P=-1khi x>3. D. P=1 khi x#3.

Cau2. Chox, y la cic sb thuc thoa man dang thirc: (x+\/1+ x? )(y+\/1+ y? ) =1. Gia tri
cua biéu thare A= x>+ y® bang:

A. 3. B. 1. C.0. D. 2.

Cau3. C6 bao nhiéu gia tri cta tham s6 m dé hai duong thiang (d):y =(m2 —1)X+4 va

(d"):y=3x+m+2 song song v&i nhau?

A 1. B. 2. C.0. D. V0 sé.
Cau4. Trén mit phing toa d6 Oxycho M (X; y) voiX, y thod man hé phuong trinh:
X+Yy=1+10m
X—y=5+11Im
Tim gid tri cia m dédiem M e(d):y=x+1.
A.m:E. B.m:—g. C.m:i. D.m:—ﬁ.
2 2 11 11

mx+y=-1

c6 nghiém duy nhat
X+Yy=-m

Cau’5. Co bao nhiéu gia tri cia m dé hé phuong trinh:{

thoa mén dang thirc x = y(2-y)?

A. 0. B. 1. C. 2. D. 3.

Cau6. Cho Parabol (P): yz—%xz va diém 1(0;-1). Biét dudng thing (d) qua | véi hé
s6 goc ludn cat (P) tai hai diém phan biét A, B. D6 dai nho nhéat cia AB a:

A 4. B. 3\/3. C. 442 . D. 3v2.

X2 +2x+7

. =x’+2x+1. Goi S la tich tat ca céc nghiém cua
X" +2X+3

Cau 7. Cho phuong trinh:

phuong trinh. Gid tricia S la:

A 2. B. 2. C. 1 D. -1.

Cau8. Co bao nhiéu gia tri cia tham sb a khac 0 dé mot trong cac nghiém cia phuong
trinh x* —8x+4a =0 gip d6i mot trong cac nghiém cia phuong trinh x*> —x—4a=07?
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A 0. B. 2. C. 1. D. 3.

Cau9. Cho tam giac ABC, trung tuyén AM . C4c tia phan gidc cia cac goc AMB , AMC cét
cac canh AB, AC theo thtr ty tai D va E. Biét BC =8cm, AM =6cm. Do dai doan thang
DE bang

A. 5cm. B. 4,5cm. C. 52cm. D. 4,8cm.

Cau 10. Cho tam gidc ABC déu canh4a.GoiM , N, P 1a cac diém
di dong trén cac canh AB, AC, CA sao cho AM =BN =CP (nhu
hinh v& bén). Gié tri nho nhit cua dién tich tam giac MNP 12

A , c

2
A2 f. B. 22%\3.
C. a?\/3. D. azf.

Cau 11. Cho hinh hop chit nhat ABCD.A'B'C'D’ ¢6 thé tich bang

48cm®. Goi E, E' lan luot 1a trung diém cua cac canh CD, C'D’. Thé tich cua ling tru
ABE.A'B'E’ bang:

A. 12cm’. B. 24cm?. C. 36cm°. D. 16cm®.

Cau 12. Cho hinh vudng ABCD. Goi M, N lan luot 14 trung diém cua BC, CD. Gia tri

cua cos AMN Ia;

a Y10, 5. %5 c. & p. ¥
10 3 2 5

Cau 13. Cho hinh vuéng ABCD canh a. Goi | la diém niam trong hinh vudng sao cho
ABI = BAl =15°. Gi tri ctia IC + ID bing:

A2 B. 22, c. 2 D. 2a.
3 3 2

CAau 14. Cho tam gi4c ABC vudng tai A, goi r, R 1an luot 1 ban kinh dudng tron noi tiép,
ngoai tiép tam giac ABC . Biét AB=3cm, AC =4cm. Ti sb % bang:

Al B. 2.
2 5

Cau 15. Cho tam gidc ABC néi tiép dudng tron (O), cac

c. 2. D.
3

glw

E
dudng cao AH,, BH,, CH, cit duong tron (O) theo thir ty & D A g& .
. AD BE  CF o ’
, E, F.Tinh + + . Ta dugc két qua la: F
AH, BH, CH, s

A g B. 4.

2
c p. L. :

3 2
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CAu 16. Tir danh sach gidi thiéu gido vién tham gia lam d& thi chon hoc sinh giodi 16p 9 mén
Toan, trong d6 c6 6 gido vién nam va 4 gido vién nir, thly Hong phu trach mudn chon 3 gido
vién tham gia lam dé thi. C6 bao nhiéu cach chon néu trong 3 gido vién d6 co it nhat mot gido
vién nit?

A. 100. B. 21. C. 19. D. 52.

I1. PHAN TU LUAN

Caul. (3,0 diém).

a) Tim cac nghiém nguyén cia phuong trinh: (X+y—3)> +(y-2)° =y -2

b) C6 bao nhiéu s6 tu nhién n khong vuot qua 2021 sao cho n? + 2021 chia hét cho 30

Cau?2. (3,5 diém).

a) Giasux,, X, , X, 12 ba nghiém cua phuong trinh: X* —4x* +2x+4=0.Dat S, =X +X; + X;

Ching minhrang S_ 14 s6 nguyén véi moi n nguyén dwong.

VX+2(X+3) :\/y[,/y(x+ 2) +1}

b) Giai h¢ phuong trinh:
X +(y+1)(2x—y+5) =x+16

Cau3. (4,0 diém). Cho dudng tron (O) va mot day cung BC cé dinh khong la dudng Kinh.
Xét diém Athay doi trén (O) sao cho Akhong tring véiB,C. Goi H I truc tdm tam giac
ABC, | latrung diém BC.

a) Chang minh raing AH = 20I

b) Goi D la diém ddi xang véi A qua O, M, N, P lan luot 12 hinh chiéu vudng géc cua D
lén BC, BH ,CH . Chtrng minh rang dudng tron ngoai tiép tam giac MNP luén di qua mét
diém cb dinh.

¢) Tim vi tri caa diém A dé HA+HB+ HC 16n nhit.

Cau 4. (1,5 diém). Cho a, b, ¢ la ba sé nguyén duong thoa man a+b+c=2021. Tim gia
tri nho nhat cua biéu thuc:

Pabc) =+ 2 C
b+e c+a a+b

BHET™
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SO GIAO DUC VA PAO TAO PHU THOQ
PAP AN KY THI CHON HQC SINH G101 CAP TINH THCS
NAM HOQC 2020 - 2021 - MON: TOAN 9

Thoi gian 1am bai: 150 phut, khdng ké thoi gian giao dé
I. PHAN TRAC NGHIEM
BANG PAP AN PHAN TRAC NGHIEM

Cau1l Cau 2 Cau 3 Cau 4 Cau 5 Cau 6 Cau7 Cau 8
B C A D B A D C
Céau 9 Céu 10 Céu 11 Cau 12 Céu 13 Céu 14 Céu 15 Cau 16

B A D B B A

0= HUONG DAN GIAIl CHI TIET =
I1. PHAN TU LUAN
Caul. (3,0 diém).
a) Tim cac nghiém nguyén ciia phuong trinh: (X+ y—3)° +(y-2)°’ =y -2
b) C6 bao nhiéu sb tw nhién n khéng vuot qua 2021 sao cho n? +2021 chia hét cho 30
Lai giai
a) Tim cac nghiém nguyén ciia phwong trinh: (x+y—-3)°+(y—-2)°=y-2
Phuong trinh: (x+y—-3)*+(y—2)*—(y-2)=0
& X2 +2(y-3)x+2y* 11y +15=0 (¥
Taco: A, =(y—3)*-2y*+11y-15=-y* +5y -6
Tir yéu cau bai toan thi phuong trinh (*) phai c6 nghiém x hay A >0
Vay 0-y*+5y-6>0 < 2<y<3
MayeZ=ye{23}
Véi y=2=x=1
Véi y=3=x=0
Vay phuong trinh ¢6 nghiém: (X, y) € {(%;2);(0;3)} .
b) C6 bao nhiéu sé tw nhién n khéng vwet qua 2021 sao cho n? +2021 chia hét cho 30
Taco: n® +2021=n°—n+(2021+n)
Chtrng minh dugc n? —n chia hét cho 6.
Chtrng minh dugc n? —n chia hét cho 5
Tir d6 ta c6: n? —n chia hét cho 30
Do d6 (n? +2021):30 <> (2021+n) : 30
< (2010+11+n):30 < (n+11):30
Do n la s ty nhién khong vuot qua 2021 nén 0<n <2021

TAI LIEU TOAN HQOC
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n+11:30
=
11<n+11<2032

= n+11€{30;60;...; 2010}

= ne{19;49;....;1999}

Nhu vay ta c6 67 sb tu nhién n thoa méan dé bai.

Cau2. (3,5 diém).

a) Gia sir x,, X, , X, la banghiém cta phuong trinh: x* —4x* +2x+4=0.Dat S, =X + X, +X;
Ching minh rang S_, la s6 nguyén véi moi n nguyén dwong.

JX+2(x+3) :ﬁ[mﬂ]

X +(y+1)(2x—y+5) =x+16

Léi giai

b) Giai h¢ phuong trinh: {

a) Giastrx,, X,, X, la banghiém cua phuong trinh: x°® —4x*+2x+4=0.Dat S, =X + X, + X3 .
Ching minhrang S_, 1a s6 nguyén véi moi n nguyén dwong.

Taco: x* —4x* +2x+4=0 < (x-2)(x*-2x-2)=0

Giai phuong trinh x° —4x% + 2x+4 =0 ta duoc ba nghiém x, =1-+/3; x, =1++/3; x, =2
S, = X"+ X!+ X! =(1++/3)"+(1-+/3)" +2".

Pé chitng minh S 1a s6 nguyén véi moi n nguyén duong ta di ching minh

T =(1++/3)"+(1—+/3)" 1a 56 nguyén véi moi n nguyén duong.

Ta di ching minh T, € Z, bang quy nap.

Taco: T,=(1+v3)+(1-+/3)=2;T, = (1+~3)2 +(1-~/3)? =8 tic [a T,,T, € Z

Giasu T,eZ,Vk<n+1.Tadichang minh T, € Z , that vay:

T, = (@++/3)"7 + (1 /3)"

=[ @3 +@-3)" |[ @+ B) + @-3) |- 1+ 3)" M (1-3) + 1-3)" (1+43) |
=[@+V3)™ + @-V3)" |[ @+3)+ (1-B3) |-[ @+3) + (1-B)" |0+ /3)(1-3)
=27, +2T,

VIT, T, eZnenT,,eZ

Theo nguyén ly quy nap T, € Z véi moi n nguyén duong. Vay S_ 1a s nguyén véi moi n
nguyén duong.

M(x+3):\/§[ y(x+ 2)+1}

x> +(y+1)(2x—y+5)=x+16

b) Gidi hé phwong trinh:

. >0
biéu kién: {y
X>-2
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pit Vx+2=a; \Jy =b; (a,b>0)
4 Phuong trinh thir nhét tré thanh a(a”+1)=b(ab+1)
& (a-b)(a’+ab+1)=0<a=b (vi a’+ab+1>0)

a=b=Vx+2=\y & y=x+2
Thay y = Xx+2 vao phuong trinh (2) ta duogc

x=1
2> +5x-7=0 < 7

=73
Két hop diéu kién ta duoc x=1=y =3
Vay nghiém cua hé phuong trinh 1a: (x;y)=(1;3).
Cau3. (4,0 diém). Cho duong tron (O) vamot day cung BC c¢b dinh khéng 1a duong kinh.
Xét diem Athay doi trén (O) sao cho A khong tring v6iB, C. Goi H I truc tam tam gidc
ABC, 1 latrung diémBC .
a) Chang minh raing AH = 20I
b) Goi D 1a diém ddi xang véi Aqua O, M, N, P lan luot I hinh chiéu vuéng géc cia D
lén BC, BH, CH . Chitng minh rang dudng tron ngoai tiép tam giac MNP ludn di qua mot
diém cb dinh.
¢) Tim vi tri cua diém Adé HA+HB+HC Ion
nhét.

Loi giai
a) Chting minh rang AH =20l .
Ké duong kinh AD cua duong tron (O), ta c6

ACD =90°, ma BH L AC, suyra BH //DC

Tuong ty, CH//DB. Do d6 t&r giac BHCD Ila
hinh binh hanh.

Suy ra BC, HD cat nhau tai trung diém mdi
duong, hay | 1a trung diém cua HD.

Trong tam giac DAH ta c6 Ol la duong trung
binh nén AH =20l (diéu phai chung minh).

b) Goi D 1a diém dbi xing véi A qua O; M, N, P lan luot 1a hinh chiéu vudng géc cun D
lén BC, BH, CH . Chang minh rang dudng tron ngoai tiép tam giac MNP ludn di qua mot
diém cé dinh.

T giac HNDP noi tiép duong tron duong kinh HD nén NIP = 2NDP = 2(1800— ﬂ:)

Tu giac BNMD nai tiép duong tron duong kinh BD nén NMD =180°— NBD = BHC .
Tt giac CPMD ndi tiép dudng tron duong kinh CD nén PMD =180°— PCD = BHC .
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Tir d6 ta c6 NMP = 360°— NMD — PMD = 360°— 2BHC

Nhu vay NIP = NMP, suy ra ti giac NIMP ngi tiép duoc mot duong tron hay duong tron
ngoai tiép tam giac MNP luén di qua mot diém cé dinh | 13 trung diém cia BC (diéu phai
ching minh).

¢) Tim vi tri diém A dé HA+HB+HC 16n nhét.

Trén tia d6i cua tia DB lay diém E sao cho DE = DC

Taco: BEC = %(180°—C:/D\E) :%(180"— @A\c)

Trwong hgp 1: A thugc cung Ion BC

Vi BEC :%(1800—50\?:) nén E thudc cung tron c¢b dinh dung trén doan thing BC, nam

khéc phia véi A ddi voi duong thang BC.

C6 HA=20l khong d6i, nén HA+HB+HC 16n nhit khi va chi khi
HB + HC = BD + DC = BD + DE = BE 16n nhat BE 16n nhét khi va chi khi BE 1a duong kinh
cta duong tron chira cung tron do.

Khi d6 DI L BC, twong tng ciing c6 Al L BC tic 13 A 1a diém chinh giita cung Ién BC . Goi
A, A, lan lugt 1a diém chinh gitra cung I6n BC va cung nhé BC.
Tacé: HB+HC =,/BC* +(2A,1 )2 khi A= A 1a diém chinh giira cung I6n BC.

Trwong hgp 2: A thudc cung nho BC
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Chung minh twong ty ta c6 HA+ HB +HC 16n nhat khi va chi khi diém A 1a diém chinh giira
cung nho BC.

Tacé: HB+HC =,/BC? +(2A,1)" khi A=A la diém chinh gira cung lon BC.
Taco: Al <Al nénkhi A ladiém chinh giita cung nhé BC thi HA+HB+HC 16n nhit.

Cau 4. (1,5 diém). Cho a, b, c la ba sd nguyén duong thoa man a+b+c=2021. Tim gia
tri nho nhit cua biéu thac:

Pabc) =+ 2 C
b+e c+a a+b

Léi giai

Ta di chung minh v6i (a,b,c)=(673,674,674), ta duoc P(673,674,1347) =_1213;3 +_£j§

gid tri nho nhét cua P(a,b,c).

Vi chi ¢6 hitu han bo sb6 nguyén duong a, b, ¢ théa man a+b+c=1021 nén ton tai mot bo
(a9, by, C, ) nguyén duong dé B, =P(a,,b,,c, )12 gia tri nho nhat cua P(a,b,c) khong mat tinh
tong quat.

Giasu a, <b, <c,.

Ta di chting minh ¢, <a, +1.

That vay, gia sir ¢, > a, +2

Xétho a =a,+1; b =h,; ¢, =c,—1.

Khi dé ta co:
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3, b, c
P=P =
=Plahe) b+C, G +a,  a+b,

Ta co:
PP - a,+1 N -1  a ¢
b,+c, -1 a,+1+b, b,+c, a +b,
1 1
= b - 0
(85 +6,) (0, +00) (0 ¢ 1) (3 +b;)(a +by +1) |

Diéu nay trai véi cach tron bo (ay,by,c,)
Nhu vay a, <b, <c,<a,+1.

Két hop Véi didu kign a, +bg +C, = 2021 ta duoc (ay, by, c,) = (673,674,674)

Tir d6 ta c6 gié tri nho nhat cia P(a,b,c) 1a P, _ 673 1348 dat duoc khi mét trong ba sé a,
1348 1347
b, ¢ bang 673, hai s6 con lai bang 674.
SBHET®
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SO GD&PT QUANG BINH KY THI CHON HSG TINH NAM HQC 2020-2021
Khoa ngay 08 thang 12 nam 2020

PE CHINH THUC Mon thi: TOAN
LOP 9 THCS
SO BAO DANH.:............... Thoi gian: 150 phut (khong ké thoi gian giao dé)

Pé gom c6 01 trang va 05 cau

Cau 1 (2,0 diém).

a. Rat gon biéu thuc Az(

X+ 2 +11+x_ Wx+2+1 1
IX+2+3 7-X )\ x=3/x+2+2 +/x+2

(voi Xx>—-2va x=7)

b. Giai phuong trinh y/ X+ 4vX— 4 ++/x —4/x— 4 = 4.
Cau 2 (2,0 diém).
Trong mat phang toa do Oxy, cho duong thang (d): y = ax+b (a = 0) di qua diém
A(L;4) va cit cac tia Ox, Oy lan luot tai B va C (khac O).

a. Viét phuong trinh duong thang (d)sao cho biéu thic OA+OB+OC dat gia tri nho
nhat.

b. Tinh gid tri lon nhét cia biéu thirc P = OBB'gC |

Cau 3 (3,0 diém).
Trong mit phang, cho hai diém B, C ¢ dinh véi BC =2a(a >0) va A thay doi sao
cho tam giadc ABC vuéng tai A. Goi M Ia trung diém cua BC, duong thang di qua A
vudng goc véi AM cét cac duong phan giac cia cac goc AMB va AMC lan luot tai P va
Q. Goi D la giao diém cia MP voi AB va E la giao diém cia MQ véi AC.
a. Gia sit AC =2AB, tinh sé do goc BQC .
3
b. Ching minh rang PD _[MP Y
QE \MQ
c. Tinh gia tri nho nhat caa tong dién tich hai tam giac ACQ va ABP theo a.
Cau 4 (1,0 diém).
Cho a,b,c 1a cac sb thuc duong thoa man +/a ++/b ++/c = 2.
2 2 2
a+b b+c c+a (\/5—1) (\/B—l) (\/E—l)

<4

Ja+b  Jb+ve Jc+va Jb

Chutng minh rang

Cau 5 (2,0 diém).
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a. SO nguyén duong n duoc goi 1a s6 diéu hoa néu tong cac binh phuong cia cac wdc
duong cua nd (ké cd 1va n) bang (n+3)2. Chung minh rang néu pq (véi p, q la cac so
nguyén to khac nhau) 1a s6 diéu hoa thi pg+2 1a sé chinh phuong.

b. Tim tat ca cac cap s6 nguyén duong (X, y) thoa man x*+y® = x* + y* +42xy.
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SO GD&PT QUANG BINH KY THI CHON HSG TINH NAM HQC 2020-2021

Khoa ngay 08 thang 12 nam 2020

HUONG DAN CHAM Mén thi: TOAN

LOP 9 THCS
Pdp dn nay gom co 05 trang

YEU CAU CHUNG
* Ddp dn chi trinh bay mét loi gigi cho mdi cau. Trong bai 1am cua hoc sinh yéu cau phdi
lap ludn 18gic chat ché, day du, chi tiét va rd rang.
* Trong mdi cau, néu hoc sinh gidi sai ¢ budc gidi triede thi cho diém 0 doi véi nhitng budc
gidi sau cd lién quan. O cau 4 néu hoc sinh khdng vé hinh hodc vé hinh sai thi cho diém 0.

* piém thanh phdn cia méi cdu néi chung phdn chia dén 0,25 diém. Poi Véi diém thanh
phan Ia 0,5 diém thi tuy té gidm khdo thong nhdt dé chiét thanh ting 0,25 diém.
* Hoc sinh ¢6 loi gidi khdc dap dn (néu ding) van cho diém t6i da tuy theo mire diém cua
tzrng cau.

* Diém cua toan bai 1 tong (khong l1am tron sé) cuia diém tat ca cac cau.

Cau Noi dung
c.Rat gon biéu thirc
Ao VX+2 +11+x_ Wx+2+1 1
1 Ix+2+3 7-x ) {x=3/x+2+2 ~fx+2 2,0
. R diém
(voi Xx>-2va Xx#7)
d. Gidi phwong trinh X+ 4VX—4 +x—4Jx—4 = 4.
Pit Vx+2 =t (t>0, t#3)=>x=t>-2 0,25
Khi d6
t t°+9) (3t+1 1) [tB-t)+t*+9| (3t+1-t+3 0,25
A= + 2 || 32 1T 2 . 2
t+3 9-t t°-3t t 9t t* -3t
la
. 3(t+3) t(t-3) -3t -
B-t)(B+1) 2(t+2) 2(t+2) !
Viy A= NX+2 0,25
2(VX+2 +2)
biéu kién: x >4
1b 0,5

Taco \/x+4\/x—4 +\/x—4\/x—4 =4,

TAI LIEU TOAN HQOC
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VX 4+ aX -4+ 4+ x-4—4Sx—4+4=4
o JWX—4+2) +(fx—4-2) =4
<:>‘\/x—4+2‘+‘m—2‘:4

Nhan xét ‘M+2‘+‘M—2‘2‘M+2+2—M‘:4

Pang thire xay ra khi

0,25
(VX=4+2)(2-Vx-4)20<=2-+x-4>0 (Do vx—-4+2>0)
SAVX-4<L2& x<L8
Két hop voi diéu kién suy ra nghiém caa phuong trinh 1a 4<x <8 0.5
Trong mit phang tea d§ Oxy, cho dwdng thing (d):y =ax+b (a=0)
di qua diém A(L 4) va cit cac tia Ox, Oy lan lwot tai B va C (khac O).
5 c. Viét phwong trinh dwdng thing (d)sao cho biéu thic OA+O0B+0C | 2.0
dat gia tri nhé nhit. diém
d. Tinh gi4 tri 16n nhét ciia bidu thirc P = OBB'SC |
Do (d)diquadiémA nén a+b=4=(d):y=ax+4-a
 lala N i 0,25
Taco B(—;O), C(0;4—-a) theobairathi 1 a =a<0
a
4-a>0
oB=2"% oc-4-a
a 0,25
24 Ta c6OA+ OB +OC nhé nhat khi OB +OC nhé nhat (vi OA khong doi)
0B+0C=3"% 4 a-5+2 (Ca)y>542 ] (cay >0
a a a
OA+ OB +OC nho nhét bang 9++/17 khi va chi khi 0,25
—a:_?4<:>a:—2 (doa<0)
Vay phuong trinh dudng thing (d) 1a: y =-2x+6. 0.25
Theo cau a véi a<0 duong thang (d) cét tia Ox, Oy lan luot tai B va C
2b 0,25

(khac 0) va di qua diém A(L;4) = OA =417

TAI LIEU TOAN HQOC
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xy

Goi H la hinh chiéu vudng géc cua O trén duong thang (d ), ta co
BC? 1 1 1 1 1 0,25

= + = > =
OB%20C? OB? O0OC? OH? O0A® 17

—~P= OBB'(‘:)C <17 0,25

Ding thire xay ra khi va chi khi H = A, hay d L OA

. . 2 . 0,25
Vay gié tri 16n nhét cua bidu thae P 13 V17.

Trong mit phing, cho hai diém B, C cé dinh véiBC =2a(a>0) va
A thay d@6i sao cho tam giac ABC vudng tai A. Goi M la trung diém caa
BC ; dwdng thiang qua A vudng goc AM cit cac dwdng phan giac cac goc
AMB va AMC lan lwot tai P, Q. Goi D la giao diém ciia MP véi AB va E

1a giao diém cia MQ véi AC.
. . 3,0
3 a. Giastr AC =2AB, tinh so do géc BQC . didm

3

b. Chitng minh ring PD _[MP}
QE (MQ

c¢. Tinh gia tri nhé nhat caa tong dién tich hai tam giac ACQ va ABP

theo a.
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Q
A 0,25
P
D
3a Bk
H M ¢
Tacé MA=MC va ME la phan giac cia g6c AMC nén ME la duong trung
. 0,25
truc cua doan AC = QA=QC va QEC =90°
vi MQ 1a duong trung truc cua doan AC va AM L AQ nén MC LQC 0.25
Xeét hai tam giac vuéng ABC va ECQ
c6 ACB = EQC (ciing phu goc QCE) va AB=EC (vi 2EC = AC = 2AB) 0s
= AABC = AECQ = CQ =CB hay tam gidc BCQ vudng can tai C, do do ’
BQC =45’
Tacd MP,MQ la cac dudng phan giac cuia cac goc AMB va AMC
nén MP L MQ
0,25
Tuong tu ching minh cau a ta dugc AD 1L MP, AE L MQ
Ap dung hé thirc trong tam giac vudng APM véi dudng cao AD
taco PD.PM =PA? (1)
Ap dung hé thirc trong tam giac vudng AQM véi duong cao AE
0,25
3b | tacd QE.QM =QA* (2)
2
Tur (1) va (2) suy ra PD = QM 'PAZ 3)
QE PM.QA
Ap dung hé thic trong tam giac vuéng MPQ véi dudng cao MA
Tac6 PAPQ=PM? (4) va QAQP=QM? (5) 0.95

R PA PM?
Tu(4)va(B)suyra —=
u (4) va (5) suy OA~ OM?

(6)
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Jb++/c Je++/a Ja++b

2

3
R PD MP
Tu(3)va(6) suyra —=|——| (PPCM 0,25
x@va@ suyra P2 W | (opow)
Vi MQ la trung truc cua doan AC va MP la trung truc cia doan AB
0,25
suy ra CQ =QA,BP = AP va BCQP la hinh thang vuéng
BP +CQ).BC . 2
Dodo Sy =P +CQ)BC_PQBC BC' o 0,25
2 2 2
3c | Ké AH vudng géc BCthi S,,. = AH2.BC < AMZ'BC =a’ (*)
T (*) va (**) suy ra Sgp +Saco = Sacop — Spsc = 28° —a” =a”.
, 0,25
bang thac xay ra khi va chi khi H =M, khi d6 khi tam giac ABC vudng céan
tai A.
Vy gié tri nho nhit caa tong dién tich hai tam giac ACQ va ABP la a°.
Cho a,b,c 1a cac sé thue dwong théa man~/a +vb ++/c =2. CMR:
2 2 2 1,0
a+b N b+c L ctta _, (\/5—1) +(\/B_1) +(\/E—1) didm
N EFY SN S N Y~ I SN Y =
Tacéb+c+a—a+b+c(1)
Ja+vb “b+ve Je+da Ja+vb b+ Je+a
That vay, xet
0,25
b L ¢ .a a b ¢
Jat+ib Vo+ie Je+va Va+vb Vb+ve Ve+a
=vb-Va+c-vb+va-c=0
Ta chiing minh bat dang thirc sau : Véi x,y 1a cac sb thuc va a,b 1a cac sb
4 2 2 2
XY (X+Y)
duong , t — > (%
g, taco 02 o (*) 0,25
Thatvay (*)<> (a+b)(bx*+ay®)>ab(x+ y)’ < (ay—bx)’ >0 (BDT dung)
2 2
Apd BDT(*)t . (\/5_1) (\/B_l) (\/E_l)
un ,tacd + +
2 2 2
Zl((\/a+\/5—2) +(\/B+\/E—2) +(x/€+x/§—2) J 0.25

c a b
e e ) ©

TAI LIEU TOAN HQOC

Lién hé tai lieu word mdn toan: 039.373.2038




Website:tailieumontoan.com

(vi Ja+v/b+c=2)

Tur (1) va (2) suy ra
2 2 2
o (Va-1) +(*/B_1) +(\/E_l) >1[ btc _cta  a+b ]
Jb Je Ja  4Jb+vo Je+va Va+ib
o _atb  b+c c+a _, (\/5—1) +(\/6—1) +(\/E—1) (pPCM) 0.25
Jatvb b+ Je+da | b Je Ja
. S6 nguyén dwong n dwoc goi 14 s6 diéu hoa néu tong cac binh phwong
ciia cic wée dwong ciia nd (ké cd 1va n) bing (n+3)°.Ching minh ring
; néu pg (Vdi p, q la cac sé nguyén té khac nhau) 1a sé diéu hoa thi pg+2 | 2,0
|a s6 chinh phwong. diém
d. Tim tit ca cac cip s6 nguyén dwong(X, y)théa man
X2+ y° = X2+ Y7 +42xy.
Tacéd pg co cacude duongla l, p,q va pq
Lo 0,25
Vi pq laso diéu hoanéntacod 1+ p*+q° +( pq)2 =(pq +3)2
%8 | < p’+q’=6pq+8<(p-q) =4(pq+2) 0,25
Vi 4 14 s6 chinh phuong nén tir dang thtc trén suy ra pg+2 ciing 1a s6 chinh 0.5
phuong. (DPCM) ’
Goi d =(x,y) la uéc chung I16n nhat cua x va vy
Suyra x=da,y=db véi d,a,beN",(a,b)=1
Taco
X+ y% =X+ y? +42xy 0,25
< d°(a®+b%)=d?(a’ +b’ +42ab)
sh | < d(a+b)(a’—ab+b’)=a’+b’+42ab
< (da+db-1)(a*—ab+b*)=43ab
bat c=da+db-1,(ceN)
Ta viét lai a’c—abc+b’c =43ab
0,25

Turdosuyra b|ca® va ajch® = b|cvaalc

Do d6 (ab)|c < c=mab,me N’
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a’—ab+b’*=1

=m(a’—ab+b’)=43=(a’-ab+b’)[43=|
a’—ab+b*=43

TH1: 2’ —ab+b* =1, khid6 1-ab=(a—b)* >0

0,25
Suyra a=b=1=d =22.Dovay (X,y)=(22,22)

TH2: a’ —ab+b* =43
Do tinh d6i xing cua x,y, tagiasi Xx>y=a>b 0,25
Dodo 43=a*—-ab+b*>ab>b*=be{1,2,34,5,6}.

Thay b=1thi a=7vad=1suyra (x,y)=(17),(7,1)

Thay b =2,3,4,5, thi khdng ton tai sé nguyén duong a théa man.

N N 43 « 0,25
Thay b=6 thi a=7va d =133 (khong thoa man)

Thir lai, ta co cac cap gia tri camtim 1a (x,y)=(22,22),(1,7),(7,1).
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SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI THCS CAP TiNH

LAO CAI NAM HQC 2020 - 2021
Moén: Toan
IPE CHINH THUC| Thoi gian: 150 phat (Khong ké thoi gian giao dé)

Ngay thi 16/03/2021
(Dé thi gébm 01 trang, 05 cau)
Cau 1 (4,0 diém).

e e ge+vot1] 3o+
t-1 3s+Nz 30—z -2] 7oz
a) Rut gon biéu thirc P .
b) Tim z sao cho P nhan gia tri la mot s6 nguyén.
Céu 2 (6,0 diém).
a) Cho phuong trinh z° —2(m — 1)z +2m —5 =0, (z la an,m 14 tham sb). Tim m dé

Cho biéu thic P = (z>03=1).

phuong trinh ¢ hai nghiém phan biét =, z, thoa mén |97:1 - a:2| = 2\/5.

b) Luc 7 gid sang mot nguoi di xe dap tir dia diém A dén dia diém B véi khoang cach 1a
18 km . Sau khi di dugc % quing duong do xe bi hong nén nguoi d6 phai ding lai sira mat 20 phat
roi di tiép trén doan dudng con lai véi van toc kém van toc lac dau 13 8 km/h. Khi dén B ngudi d6
nghi lai 30 phdt rdi tro vé A véi van tdc bang mot ntra van téc di trén % quing duong AB dau tién.
Biét nguoi d6 tré vé A ldc 10 gid 20 pht séng cing ngay. Hoi xe dap hong luc may gio?

($+1)2+y2=xy+y+1

c) Giai h¢ phuong trinh
2y = x4y +1.

Céu 3 (6,0 diém). Cho tam gidc ABC nhon c6 AB < AC. Goi D la trung diém cia BC . Hai
duong cao BE va CF cat nhau tai H . Puong tron thm O ngoai tiép ABDF va dudng tron tam
O’ ngoai tiép ACDE catnhau tai I (Ikhéc D), EF cit BC tai K .Chtng minh

a) Tt gidc AEIF noi tiép.

b) Tam gidc DCA dong dang véi tam giac DIC .

¢) Ba duong thang BE,CF, KI ddng quy.

Cau 4 (2,0 diém). Cho 3 sé thuc duong a,b,c thoa man: % + biQ + iz =1. Tim gia tri nho nhét
a C

a’b’ b'e’ a’c’
+ + .
cla® +0°)  ad® +c*)  bla®+c)

Cau 5 (2,0 diém). Giai phuong trinh nghiém nguyén: y* +2y° —y* —2y —2°> —2 = 0.

cua biéu thuc P =

Thi sinh khéng dwoc sir dung may tinh cam tay!
Chir ky ctia gidam thi 6 1:......oveeieiiiiie, Chir ky ciia gidm thi $6 2:.......oeeeeeveii,
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SO GIAO DUC VA PAO TAO HUONG DAN CHAM
LAO CAI KY THI CHQN HQC SINH GIOI THCS CAP TiNH
PE CHINH THUC NAM HQC 2020 - 2021
Mon Toan

(Pap an gom 08 trang, 05 cau)
I. Hwéng dan chung
1. Néu thi sinh giai theo cach khac ma dung thi cho diém téi da cau do.
2. Néu thi sinh giai theo cach khac nhung chua hoan thién 1oi giai thi giam khao chi cho diém nhiing y 1am
dugc néu chi ra duoc loi giai hoan thién theo hudng lam dé.
3. Bai hinh hoc khdng v& hinh hozc v& sai hinh (theo timg y) thi khéng chim diém.
4. Trong mét bai toan néu c6 nhiéu ¥ ma cac ¥ c6 lién quan dén nhau, néu thi sinh khong lam dugc ¥ trudc
thi khong duoc sir dung két qua cua y do dé lam y sau.
IL. Hwéng din cham chi tiét

3z +1

.733—7\/;,

3We e 9rtr+l
Jo-1 3e+2z 3u—z—2

Céu 1 (4,0 diém). Cho biéu thuc P =

(x>0,x¢1).

a) Rat gon biéu thic P .
b) Tim z sao cho P nhan gia tri la mot s6 nguyén.

Y Néi dung Piém
P I B R e U B N o
Jr—1 3z +2 (\/5—1)(3\/E+2) 7o — Tz '
3@(3&%)—2(\/;—1)—93:—&—1 7&(@—1)
= . 0,5
a) (\/Z = 1)(3& +2) 3V +1
el e 05
3z +2 3z +1 '
:i 05
3z +2
Ve>0z=1=+z>0 ¢P=i>0 05
3z +2
b) p:i:Z_L<Z
Wz +2 3 3(3J§+2) 3 .
:>0<P<§,‘v’x>0,x:¢1
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P nhan gié tri 1a mot sé nguyén = P ¢ {1;2} 05
le@&z%@x:i(tmdk)
P=2r =4 z=16 (tmdk)
Vay r € E;w} thi P nhan gia tri 1a mot sé nguyén. 0,5

Cau 2 (6,0 diém).

a) Cho phuong trinh 2° — 2(m — 1)z + 2m — 5 = 0,(z laan, m latham s6). Tim m dé phuong trinh c6

hai nghi¢m phan biét ,,.z, thoa man |z, — z,| = 2/2.

b) Luc 7 gio séng mot ngudi di xe dap tir dia diém A dén dia diém B vai khoang cach 1a 18 km . Sau khi di

dugc B quang duong do xe bi hong nén ngudi d6 phai ding lai sira mat 20 phat roi di tiép trén doan dudng

con lai véi van tc kém van tée lac dau 13 8 km/h. Khi dén B ngudi d6 nghi lai 30 phat roi tro vé A voi

van toc bang mot nira van toc di trén 5 quang duong AB dau tién. Biét nguoi do tré vé A lac 10 gio 20 phat

sang cuing ngay. Hoi xe dap hong lic may gio?

<x+1)2+y2:a:y+y—|—1

¢) Giai h¢ phuong trinh:
20 =z +y+1.

Y Noi dung

Piém

¢6 hai nghigm phan bigt ,,z, thoaman |z, — ,| = N2

Cho phuong trinh z° — 2(m — 1)z + 2m — 5 = 0,(m latham sb). Tim m dé phuong trinh

/ 2
A'=(m-2] +2>0, ¥m
0,5
= Phuong trinh lu6n c6 hai nghi¢m phén biét z,,z,, Vm .
. T +z, =2(m—1
Apdung Vi-ét: { ' 2 ( ) 0,25
a) Tz, =2m —5
|x1 — x2| = 2\/5
2
& (z,—z,) =8 0,5
2
= <l‘1 + xz) — 4z x, =8
2 _
Sm- —4dm+4=0 0.75
& m=2

b) b) Lc 7 gid sang mot nguoi di xe dap tir dia diém A dén dia diém B véi khoang cach 1a 18 km

Lién hé tai lieu word mdn toan: 039.373.2038
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1 : . . e
. Sau khi di dugc 3 quang duong do xe bi hong nén nguoi do phai dung lai sta mat 20 phat roi
di tiép trén doan dudng con lai véi van téc kém van toc lic dau 1a 8 km /h . Khi d&én B ngudi do
nghi lai 30 phut roi trg vé A véi van toc bang mot nira van toc di trén 5 quang duong AB dau

tién. Biét nguoi do tré vé A lic 10 gio 20 phdt séng cling ngay. Hoi xe dap hong lic may gio?

. 1 1 1
Doi 20 phat = —(h) ; 30 phat = —(A) ; 10 gio 20 phat = 10—(h
phat = 2(h) ;30 phat = 2 (h) ; 10 gid 20 phit = 10— ()
. . 1 A
Goi van toc xe dap di trén 3 quéang duong AB dau tién la z (km/h) (x > 8)
0,5
Aer 1 o2 s
Van toc xe dap di trén 3 quang duong con lai la z — 8 (km/h)
Van téc xe dap di tir Bvé A la 0,52 (km/h).
. . \ \ 1 1 1 5
Tong thoi gian xe di tr A dén B roi quay ve Ala: 10— -7 ————=—(h
smone A 37775 2=
0,5
Theo dé bai ta c6 phuong trinh g + 12 + 18 = E
r —8 0,5z 2
& br* — 14814672 =10
r =24
A 28 0,5
r=—
5
Két hop voi diéu kién dugc: z = 24 (km/h)
Thoi gian xe di — quang dung AB diu tién & - — l(h)
: g dmecone 24 14 05
Vay xe dap hong luc 7 gio 15 phat.

(:E+1)2+y2=xy+y+l

¢) Giai h¢ phuong trinh
2 =z +y+1.

H¢ phuong trinh da cho twong duong:

(z+1) (e +1)y+y =1 (1)
9 | |lz+1)+y=2" 2) 05
Nhan vé véi vé cua (1) va (2) duoc

(x +1>3 + = 2¢°

3
slz+1) =9°

(z+1) =y 05
& 1+ 1 = y. Thé vao phuong trinh (1) duoc
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Y =1y==+1 05

Véiy=1=2=0

Vay h¢ phuong trinh da cho c6 nghiém (x; y) € {(O; 1) , (—2; —1)} :

Cau 3 (6,0 diém). Cho tam giac ABC nhoncd AB < AC . Goi D la trung diém cia BC' . Hai duong
cao BE va CF cétnhautai H . Duong tron tim O ngoai tiép ABDF va dwong tron tam O ngoai tiép
ACDE catnhautai I (I khéc D), EF cit BC tai K . Chiing minh

a) Ta giac AEIF noi tiép.

b) Tam giac DCA ddng dang véi tam giac DIC .

¢) Ba duong thang BE,CF, KI ddng quy.

Y Ndi dung Piém
a) Ta giac AEIF noi tiép.
IDC + IEC = 180" (t& giac CDIE noi tiép) 0,5
IDC + IDB = 180" (hai géc ké bu) 05
a) IDB + IFB = 180" (tx gidc BDIF noi tiép)
= IEC + IFB = 180° 0,5
= AEI + AFI = 180" 05
= Ta giac AEIF noi tiép.
b) Tam giac DCA ddng dang véi tam giac DIC .
b) e ——
Taco: AIF = AEF (te giac AEIF noi tiép) 0,5
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ABC = AEF (tt gikc BCEF néi tiép)

ABC + FID = 180" (tir gidc BDIF noi tiép)

= AIF + FID = 180"
= Ba diém A, I, D thiang hang.
ABEC vubng tai E,D latrung diém cia BC = DB = DC = DE .

— 0,5
= DEC = DCE (ACDE cantai D).

0,5

Ma DEC — DIC (tt gidc CDIE néi tiép)
— DCE = DIC
05

—_—

ADCA va ADIC ¢6 ADC chungva DCE = DIC
= ADCA ~ ADIC (g.9)

¢) Ba duong thing BE,CF, KI dbng quy.

Taco: ADCA ~ ADIC = DCI = DAC

—

Mit khac: DAC = IFE (tt gidc AEIF noi tiép)

~ DCI = IFE 05

= tirgiac CIFK noi tiép

— KFC = KIC

L —

KFB = ACD (tt gikc BCEF ngi tiép)

c) i@:C/’H\)(:A/@) 05

— KID = BFC = 90"

=KI 1L AD (1)

Tu giac AEHF ndi tiép duong tron duong kinh A H
Ta giac AEIF noi tiép

= [ thudc duong tron duong kinh AH

= HI 1L AD (2)

T (1) va (2) = badiém K, H,I thing hang

Viy ba duong thang BE,CF, KI dong quy tai H .

0,5

0,5

2 4 ~ 1 1 1 ~ -7 . 4 .2
Cau 4 (2 diem). Cho 3 so thuc duong a,b, ¢ thoa man: — + b_2 +— = 1. Tim gia tri nho nhat cua biéu
a Cc

a’b’ b2c? a’c?

+ + .
ca®> +b*)  a®®+c’)  bla®+ )

thac: P =

Y Néi dung Piém
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0,5

__ z y - i s
P_a:2+y2 +y2 42 +z2+:v2 _z<1—22)+x(1_$2)+y(1_y2)

Ap dung bat dang thirc Cosi cho 3 s6 duong ta c6
3
2 1 122 +1—2" +1—2°
xz(l—x2> ==-20"1-2°)1—-2") <= e e
2 2 3

0,5

z(l—2%) ~ 2

Y >3\/§ 9 2’ >3\/§ 9
yl—-y*) — 2 Al—-2%) " 2

3\/5( 2+y2+z2>=¥.

Tu (1); (2); 3)tacé P > - x

Tuong tu:
0,5

@

. 1
Dﬁu":"xéyra@a::g/ZZZT hay a =b=c=
3
0,5

5 5

VameP:Tﬁa:b:c:

Cau 5 (2,0 diém). Giai phuong trinh nghiém nguyén: y* +2y* —¢y® —2y —2° — 2 = 0.
Y Ndi dung Piém

Taco: y' +2y° —¢y° —2y—2° —2 =0
0,5

@(y2+y—1)2=x2+x+1 *)

. 2 .
Néu z > 0 thi x2<x2+x+1<(1:+1) suy ra z° + = + 1 khong 1a sé chinh

phuong nén khong ton tai sé nguyén z,y théa man (*).
0,5

. 2 .
Néu z < —1thi (z4+1) <2’ +2+1<z’suyra 2’ + 2 + 1 khong la s chinh

phwong nén khong ton tai sé nguyén z,y théa man (*).

TAI LIEU TOAN HOC
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Néuz=—1 hoicz =0 thitt (*)suyra <=y’ +y—1==+1& - 0,5

Vay phuong trinh ¢6 nghiém nguyén

(1) € {(-1-2),(~1-1),(~1;0), (- 1:1), (0~2), (0~ 1), (050}, (051)} 05

Hét
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'ﬂ"G|Ao DUC VA PAO TAO KY THI CHON HOQC SINH GIOI CAP TINH THCS NAM 2021

TINH QUANG NINH Mén thi: TOAN — Bang A
Ngay thi: 20/03/2021
PE THI CHINH THUC Thoi gian lam bai: 150 phut, khong ké thoi gian giao dé

(Pé thi nay c6 01 trang)

SVr—1 2x-1_ 2Jx+1
r+2  Jx-1 x+x-2

Cau 1: (3,0 diém). Cho biéu thuc A = véi x>0 va x #1.

a. Rat gon biéu thuc A;
S A A
b. Tim gi& tri cua x d¢ By nhan gia tri nguyén.

Cau 2: (5,0 diém).
. 2+y° =10
1. Giai hé phuong trinh: Y :
X2y +xy” +5x+5y=32
2. Giai phuong trinh: x* —5x—4/x+1+14=0.

Cau 3: (3,0 diém). Cho céc sb nguyén duong X, y thoa man: x* —9y> +9x -6y =1,

a. Chtng minh la phan sé toi gian;

XX +9

b. Tim tt ca cac cap s6 (x;).

Cau 4: (7,0 diém). Cho nira dudng tron tim O, duong kinh AB. Trén nira mat phang bd AB
chtra nira duong tron (O) V& tia tiép tuyén Ax véi nira duong tron. Trén tia Ax ldy diém C
bat ki (C khac A), duong thang BC cit nira duong tron (O) tai diém D (D khac B). Goi H 1a
hinh chiéu cua A trén OC, duong thang DH cit AB & E.

a. Chting minh tt giac OBDH noi tiép;

b. Chitng minh EA® = EO.EB;

¢. Tinhti sé 22
HB
Cau 5: (2,0 diém). Cho céc s6 thuc duong X, y théa mén r+L<1 Tim gia tri nho nhat cua

2 2
biéu thie p=2 "2V *+2"
Xy+Yy

- Thi sinh khéng dwoc sir dung tai liéu va may tinh cam tay.
- Giam thj khoéng gidi thich gi thém.

Ho VA 8N thi SINN: «. e, Sébaodanh: .....ooevvinnnn..

Lién hé tai liéu word mon toan: 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

SO GIAO DUC VA PAO TAO  HUOGNG DAN CHAM THI CHON HQC SINH G101 CAP TINH

TiNH QUANG NINH THCS NAM HQC 2021
Mbén thi: TOAN - Bang A

Ngay thi: 20/03/2021

DE CHINH THUC (Huwong dan cham nay c6 03 trang)
Cau So lwgc 1o giai/ Mot s6 goi y Piém
(5 =1)(Vx = 1)+ (2vx =1)(Vxe +2) = (2x +1)
a A= 0,75
(Vx+2)(vx -1
_ Tx=5Vx-2  TWx+2
SRR
12 1 A 7 A
CA=T— . C6 2>2 0 <6vady —<—<—ma—€eZ
1 b \/;+2 CO\/;-I- = <\/;+2< V«’;ly2 2<3maze .
3,04 :>§=1hoac2hoac3
A 4
*) — =1« x =— (thoa man)
2 25
)§—2<:>x 4 (thoa man) 0.75
)%—3<:>x 100 (thoa man)
KL:
2 2 _ 2 _ _
. {x +y> =10 - (x+y) —2xy=10 o7
X2y + x> +5x+5y=32 (x+y)(xy+5)=32
2
X+ -10
XJ’:( yz) (x+y)2—10
Xy = x+y=4
=N (x+y)2_10 o 2 C:){xy:S . 0,75
(x+y){ 5 +5]=32 (x+y)3=64
2 w
50d | Giai duoc: (x,y)=(1;3) hoic (x;y)=(3;1). KL: 1,0
2.PK: x> —1 0,25
X —5x—4Jx+1+14=0 <:>(x2—6x+9)+(x+1—4\/x+1+4)=0
1,75
<:>(x—3)2+(\/x+1—2)2=0
Vi (x—3)" >0, ddu déng thuc khi x =3
0,5
(\/x+1 —2)2 > (), ddu dang thac khi x =3
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2
Vay: (x—3)2 +(\/x+1 —2) =0 < x =3 (théa min dk).
a, x3—9yz+9x—6y=1<:>x(x2+9):(3y+1)2 05
, xid x*id :
Gia su UCLN(x;x +9)=d:> ) = - =9d
x°+9:d x*+9:d 0.5
= d =1 hoac 3 hoic 9
xid 2 c 2 2.2 . n
, . = x(x* +9)id” hay (3y+1) id* = (3y +1)id nhung 3y + 1 khong
X +9:d
0,5
3 chiahétcho3,cho9nén d =1 = —; t6i gian
304 : X" +9
b. Taco x(x2 +9)=(3y +1) la s6 chinh phuong, UC'LN()C;)C2 +9)=1:>x2 +91a 05
s6 chinh phuong.
Giast x° +9=k’(keN)
0,5
< (k—x)(k+x)=9= k—x vak+x lausccua9
k+x=9 k=5
Vik+x>k—x= * &
-x=1 x=4 0,5
V6i x =4= y=3.KL: (x;y):(4;3)
C
D
H
4
7,0 d
A E 0 B
a.Chira (,{I-E\ = 554 =90 = ttt gidc AHDC noi tiép = Iﬁ = I-TA\C 0,75
A AOC vubng tai A, AH L. oc = AOH = HAC 0,75
= HDB = HOA = Tu giac BDHO noi tiép 0,75
b. AEHO va AEBD c6: E chung; EOH = EDB = AEHO o AEBD
1,0
~EO _ED _ poEB=EHED )
EFH EB
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// Tir gidc AHDC noi tiép = ADH = ACH -
| 4 A AOC vudng tai A, AH L. oC = ACH = HAO = EDA = EAH
A EAHva A EDAc6 E chung, EAH = EDA = A EAH w A EDA
0,75
EH £4 = EA* =EH.ED (2)
EA
Tr (1) va (2) = EA> = EO.EB 0,25
¢. Tt gidc OBDH noi tiép = OHB = ODB va DHC = DBO 0.75
A OBD cantaiO = ODB =0BD = OHB=DHC = OHB =OHE
HE OE
A HEB c6 HO la phan giac => —=—— 0,25
HB OB
c6: EA’ = EO.EB < (R - EO)’ =EO.(EO +R)
& R -2REO+EO*=EO* + REO < R =3REO < R=3.EO 10
OE 1 Viy HE _1
@ —_
OB 3 HB 3
12“122\/E©££l 025
y y y 4
2
2 2y + 2y SR X £ -2t+2 1
P:x Al 5 Y _Y Y bt —=t=>P=——"—wi0<t<— 0,5
xXy+y £+1 y r+1 4
Y
5 5 5 16 5 11
P=t-3+—=(t+1)+——-4=—"(t+1)+———(2+1)-4 0,5
204 t+1 ( ) t+1 5( ) t+1 5( )
16(t+1 16(t+1 .
(t+1) 5 22\/ (1) 5 g ghumr khi Bhiy=2 ==L 05
5 r+1 5 r+1 5 r+1 4
_E(,+1)>_E diu =" khi 1=+ = P> diu =" khi (x;y)z(l;ZJ
5 4 4 2
0,25
5 1 j
Vay gia tri nho nhatCuaPIa—tal =|—
4 2’

Nhikng cht vy khi chdm thi:

1. Hudng dan chim nay chi trinh bay so lwoc mot cach giai. Bai 1am cua hoc sinh phai chi

tiét, 1ap luan chat chg, tinh toan chinh xac méi cho diém tdi da.

2. Céc cach giai khac néu ding van cho diém. T6 cham trao doi va théng nhat diém chi tiét.

3. C6 thé chia nho diém thanh phan nhung khong dudi 0,25 diém va phai thong nhét trong

cé to cham. Diém thong nhat toan bai 1a tong s6 diém toan bai da cham, khong lam tron.
...................................... Het ...,
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SO GIAODUC VADAOTAO  KY THI CHON HQC SINH GIOI CAP TiNH

TINH PHU YEN LOP 9 THCS, NAM HOQC 2020 - 2021
Mon thi: TOAN
DE CHINH THUC Ngay thi: 30/3/2021
Thai gian: 150 phat (khdng ké thoi gian giao dé)

Cau 1.(5,00 diém)
a) Chung minh ring: 45+ 2413 + 35— 213 =1.

b) Biét da thic x* +4x® +6 px? + 4gx + r chia hét cho da thirc x* +3x* +9x+3. Tinh gia tri

biéu thac (p+q)r-.
Cau 2.( 3,50 diém) Giai hé phuong trinh:
X, 95

- -5
2 2X+Yy-—-Xxy

2X+ y—xy+£:4.
Xy
Céau 3.(2,50 @iém) Tim nghiém nguyén ciia phuong trinh: 2x* +5y® =13.
Cau 4.(3,00 diém) Cho tam giac nhon ABC noi tiép duong tron (O). Tiép tuyén tai B va C cit nhau
& D. Goi E, F lan luot 1a giao diém cua DA véi (O) va DA véi BC; H 1a giao diém cua OD vdi BC.
a) Chtng minh tam giac OAH ddng dang vai tam giac ODA.
b) Puong thang qua A song song véi BC cit (O) tai K (khac A). Chitng minh rang E, H, K thing
hang.
Cau 5.(3,00 diém) Tim gi4 trj 16n nhat cua biéu thuc:
P=x*+y®véi x#0,y = Oi(1+£j =——-—+=.
Xy\x 'y
Cau 6.( 3,00 diém) Cho tam giac ABC nhon, c6 H 1a truc tam, (1) 13 dudng tron noi tiép. Goi D, E,
F lan luot 12 tiép diém cua (1) véi BC, CA, AB. Goi K Ia hinh chiéu vuéng géc cua D trén EF.
a) Ching minh ring FKB = EKC .
b) Goi P, Q lan luot 1a giao diém cua HB, HC voi EF.
Chung minh dang thic: EK.FP = FK .EQ.
¢) Chiing minh ring KD 1a phan gi4c ciia HKI .
——mm—-Hét

Thi sinh khong sir dung tai ligu. Giam thi khong giai thich gi thém.
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SO GIAO DUC VA PAO TAO KY THI CHQON HQC SINH GIOI CAP TiNH

TINH PHU YEN LOP 9 THCS, NAM HOQC 2020 — 2021
Man thi: TOAN
DE CHINH THUC Ngay thi: 30/3/2021

Thai gian: 150 phat (khong ké thoi gian giao dé)
HUONG DAN CHAM THI
(Gom c6 04 trang)
1. Hwéng dan chung

- Néu thi sinh 1am bai khong theo cach néu trong dap 4n ma van dung thi cho du diém tung
phan nhu huéng dan quy dinh.

- Viéc chi tiét hoa thang diém (néu c6) so véi thang diém cham phai bao dam khong sai léch
véi huéng dan chdm va duoc thdng nhit thuc hién trong Hoi ddng cham thi.

- Diém bai thi khéng lam tron sb.

2. Pap an va thang diém

CAU PAP AN PIEM
1 5,00d
a) Chung minh ring: A= %54+ 2413 + 352413 =1.
2,50d
Ta thiy: A3=10—9(%/5+2JE+%/5—2JE)=10—9A o0
< (A-1)(A*+A+10)=0.
0,50 d
1)* 39
Vi A2+A+1O=(A+Ej +T>O nénsuyra A-1=0< A=1. 1,00 d
b) Biét da thac x'+4x*+6px®+4gx+r chia hét cho da thic
x* +3x* +9x+3. Tinh gia tri biéu thac Q=(p+q)r. 2,504
Gia st X* +4x° +6px* +4gx+1 = (x+a)(x* +3x* +9x+3)
0,504
=x"+(a+3)x*+(3a+9)x* +(9a+3)x+3a.
0,504
4=a+3 a=1
. . . . 6p=3a+9 =2
bong nhat cac hé s6 cung bac hai vé, ta duoc: P = P
40=9a+3 g=3
r=3a r=3. 1,00 &
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Suyra (p+q)r=15.
0,50 d
X+ Y —X
Giai hé phuong trinh: Y
2 10 3,50d
2X+y—-Xy+—=4.
Xy
Diéu kién xy #0,2x+y—xy #0. 0,25 d
bat u=xy, v=2x+y—xy(u,v=0), hé phuong trinh da cho tr¢ thanh 0,50 d
u 5
—+—=5 (1
> @
V+E:4(Z).
u
Tu (2):>v:4—E hay v = u-10 . Thay vao (1) ta dugc
u u 0,504
U U 52 10u125=0e (U-5) =0 u=5=v=2,
2 4u-10 1,00 d
. Xy =5 Xy =5
Ta dugc hé phuong trinh: =
2X+y—Xy=2 2X+y=7 0,504
[(x=1
2 y=>5
x(7-2x)=5 [2x*-7x+5=0
=S = =N 5.
y=7-2x y=7-2X X:E
y=2 0,50 d
X 5
Vay hé ph trinh ¢6 hai nghiém la (1;5),| —;2 |.
ay hé phuong trinh c6 hai nghié ( )(2 j 0254
3 | Tim nghiém nguyén ctia phuong trinh: 2x* +5y° =13 (*) 2,50d
Taco: (*) < 2(x* +1) =5(3-y?).
0,50 d
Do (2,5)=1nén (x*+1)i5 va (3-y*):2.
0,50 d
Pat x* +1=5k,3-y* =2I, ta co: 10k =10l :>k=|(k,| eZ).
0,50 d
1
k>=
?=5k-1>0
Do dé: X = 5:>k=I:1.
y?=3-21>0 <3 0,50 d
-2
Vay x=12,y=+1.
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Lién hé tai lieu word mdn toan: 039.373.2038

Phuong trinh ¢6 cac nghiém nguyén: (-2 ;-1), (-2 ;1), (2 ;-1) va (2 ;1). 0,50 &
3,00d
a) Chitng minh AOAH vWAODA Lo0da
Theo tinh chat tiép tuyén thi BC L OD. A K 0,25 d
Ap dyng HTL vao tam giac vudng
OCD, v¢i CH 1a duong cao ta co:
OC?=0H.OD < OA’=0H.OD 0,50 d
OA OD
==
OH OA B E\ JAH Cc
=A0AH \WAODA . = 0,25 d
b) Chung minh rang E, H, K thiang hang 2,00d
Tur céu a) ta cd6 AOAH v> AODA
— OHA = OAD = OEA (1) 5
= OAEH noi tiép
= EHD = EAO =0OAD (2).
Tir (1) va (2) = EHD =OHA (3).
D& thdy AABH=AKCH (c.g.c) = HA = HK hay AKH can tai H (4).
Vi OH 1 BC, AK//BC = OH L AK (5).
Tur (4) va (5) suy ra OH Ia phan giac AHK hay OHA = OHK (6).
0,50 d
Két hop (3) va (6) suyra OHK = EHD;
— — —_— — 9 92 0,50 d
Suy ra EHO + OHK = EHO + EHD =180°, hay 3 diém E, H, K thing hang.
Tim GTLN cua biéu thic: P = x* + y* V6i x;tO,y;tO,i il :iz—i+i2-
wix y) X xy vy 3,00d
Lo 1(1.1) 1 1 1 VY
Gia thiet: xy[x+ y]_ v xy+ % SX+Yy=X"—-Xy+y (do x=0,y=0). 0.50 d
Do dé: P=x3+y3=(x+y)(x2=xy+y?)=(x+y).
() )= () Lo
(x+y)
Péyring x+y=x2—xy+y?=(x+y) —3xy vd xy < 4y 0.50 d
Suyra x+y>(x+y) —E(x+ y)" < (x+y)[(x+y)-4]<0
4 0,50 d
Hay 0<x+y<4<0<(x+y) <16
0,50 d
Vay Max P = 16. Dau dang thirc xay ra khi x=y =2.
0,50 d
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3,00d
a) Chitng minh FKB = EKC A 1,004
Goi, M, N theo tht tu la hinh
chieu cua B, C 1én EF.
Khi do:
BFM = AFE = AEF = CEN 0,50 d
= ABFM WACEN
BM BF BD
- = = .
CN CE CD
Mit khac, BM//DK//CN nén theo dinh li Thales ta c6:
— 0,50 d
BD MK _ BM _MK _ ABMK 03 ACNK (c.g.c) = FKB = EKC .
CD NK CN NK
b) Chimg minh déng thirc: EK.FP = FK .EQ. 1,00 d
D3 chimg minh duoc BFP = CEQ, FBP = ECQ (cung phu BAC).
FB FP 0,504
Do d6 ABFPWUWACE g)=>—==0>0-
0 do QM9 =-¢ EQ()
Theo a) FKB = EKC . Két hop véi BFK = CEK =ABFK v ACEK (g.9);
FB FK 0,25 d
suyra —=——:(2)-
Y EC EK( )
s FP  FK j
Tir (1) va (2) suy ra TN EK.FP = FK.EQ (dpcm). 025 d
¢) Ching minh KD la phéan giac cua HKI
1,00d
Theo b): E: FK _ FP-FK _ KP N EK _ FK _ EK + FK =E(3).
FQ EK EQ-EK KQ QK PK QK+PK QP 0,25 d
Hon nita, do IE//HP, IF//HQ, IE=IF nén IEF = HPQ = IFE = HQP.
Do d6 AIEF :OAHQP (g.9). 0.25d
Ta o6 AIEF 0oAHQP == = EF (g).
HQ QP 0,25 d
Tir 3) va (4) ta c6 £ = 'E 5 AIKE ;2 AHKQ (c..0)= IKE = HKO
QK HQ 9 B 0,25 d
Suy ra IKD =90° - IKE = 90° — HKQ = HKD , hay KD Ia phan giac IKH .
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SO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI CAP TiNH

BINH PHUOC LOP 9 NAM HOQC 2020-2021
Mén: Toan
BE CHINH THUC Thoi gian: 150 phat (khong ké thoi gian giao dé)
Ngay thi: 14/03/2021

(Pé thi cé 01 trang)

Cau 1. (5,0 diém).

.2 , 2 W X 1 VX -1
1. Cho biéu thuc A= X+
(x\/ 1 X+14+/X 1 VX J 2+/X

a. Rat gon A. b. Chirng minh A< %

2. Cho (2x +Vax? +1)(3y +Joy? +1) —1.Tinh gia trj biéu thac: 8x® + 27y® + 2021
Cau 2. (5,0 diém).

1. Gidi phuong trinh: vV2x? +5x+12 ++/2%° +3%X+2 = X +5

3x*+y +4xy =8
2. .q.hA h t‘ h :
Giai hé phuong trinh sau (x+y)(X2+Xy+2):8

3. Cho Parabol (P):y=X* va duong thang (d):y=mx+1 (m Ia tham s thuc). Tim
m dé (d) ct (P) tai hai diém phan biét A, B théa man AB =+/10.

Céu 3. (5,0 diém). Cho nira duong tron tdm O dudng kinh AB. Goi C 12 mot diém nam trén
nira duong tron (O) (C khac A, C khac B). Goi H 1a hinh chiéu vuéng goc cua C trén AB, D
1a diém ddi xtng véi A qua C, C, I 14 trung diém cta CH, J 1a trung diém ctia DH.

a. Chirng minh ClJ = CBH

b. Ching minh A CJH d6ng dang véi AHIB

c. Goi E 1a giao diém cua HD va BI. Ching minh HE.HD = HC?

d. Xac dinh vi trf ctia diém C trén nira duong tron (O) dé AH + CH dat gia tri 16n nhat.

Cau 4. (2,0 diem). Cho tam gidc ABC vudng can tai A, trung tuyén AD. Piém M di dong
trén doan AD. Goi N va P 1§1n luot 172‘1 hinh chiéu cua diém M trép AB va AC.Vé NH L PD
tai H. Xac dinh vi tri cua diem M dé A AHB c6 dién tich 16n nhat.

Cau 5. (3,0 diém).

1. Cho céc sb duong X, Y,z théa man xy+yz+zx=1.
1 1 1

Tim gi4 tri nho nhit cua biéu thic: S= > +— +—
4x" —yz+2 4y —zx+2 4z° -xy+2

2. Tim tit ca cac nghiém nguyén X,y cua phuong trinh: x? = y? (X +y'+2y° )

e Thi sinh khéng dwroc sir dung tai liéu. Giam thi khong giai thich gi thém.

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

HUONG DAN CHAM VA THANG PIEM (Gom c6 08 trang)

NQI DUNG Piém
Caul g [ x+2 JIx 1) Jx-1
50 1. Cho bié€u thuc A_(x\/;—1+x+1+\/;+1—\/;} 2T
diém) ) 3.0
a. Rat gon A. b. Chirng minh A<§.
a. Rat gon A. 15
Diéu kién: v&i x>0; x =1
A X+2 Lo Nx 1)l
(Vx=1)(xhet) xedxel Vx-1| Vx-1 05
:x+2+\/;(\/;—1)—<x+ x+1). N _ X—2x +1 . 2% 05
(«/;—1)(x+ x+1) Jx-1 (\/;—1)<x+ x+1) Jx-1 '
Ao (\/;_1)2 . 2Jx _ 2Jx 05
(\/;—1)<x+\/;+1) Ix=1 x+x+1
b. Chirng minh A<§. 1.5
Tach: A_gz N _226\/;—2(X+\/;+1):_2X_|_4\/§_2:—2(X—2\/;+1) 05
X+vx+1 3 3(x+\/§+1) 3(x+ x+1) 3(x+ x+1)
2 —2(&—1)2
3_3(x+ x+1)
Vi —2(&—1)2£0 va 3(x+ x+1)=3{(&+%)2+%}>0 vol x>0 x#1 0.5
2 —2(\/;—1)2 2
:A—E—m<o :>A<§ 05
2. Cho (2x+\/4x2 +1)(3y+«/9y2 +1) ~1.
2.0
Tinh gié tri biéu thirc: 8x® + 27y® + 2021
Ta co:
(4x2—4x2—1)(3y+\/9y2+1):2x—\/4x2+1:>—3y—\/9y2+1:2x—\/4x2+1 0.5
<:>2x+3y:\/4x2+1—\/9y2+1 ) 05

Tuong tu ta co:

TAI LIEU TOAN HQOC
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(9y? -9y’ 1)(2x+ 4 ) 3y —J9y? +1 o —2x— M +1=3y —JOy? +1
0.5
S &+3Y =07 +1-VAC 41 (2)
Cong vé véi vé cia (1) va (2) ta duogc: 2(2x+3y)=0< 2x+3y =0
Mat khac
3 3 2 2 H 05
8x° +27y° +2021=(2x +3y)(4%* — 6xy +9y* ) + 2021 = 2021(Vi...2x + 3y = 0)
Cau2: | 1 Giai phuong trinh: V2x2 +5x+12 +4/2x2 +3x+2 = x+5
.0 3+ Y +4xy =8
diém) . . Xry +axy=
2. Giai hé phuong trinh sau: )
(x+y)(x*+xy+2)=8
2 . , 5.0
3. Cho Parabol (P):y =X va duong thing (d):y=mx+1 (m la tham sb
thuc). Tim m dé (d) c&t (P) tai hai diém phan biét A, B thoa man AB =+/10.
1. Giai phuong trinh: V2x° +5x+12 +v/2X* +3x+2 = X+5 1.5
Dit u=+2x2 +5x+12,v=2x? +3x+2 (u>0,v>0)
= U? =2x" +5x+12,v* =2x* +3x+2 = U’ —v’ = 2x+10=2(x+5) (1) 0.5
Tr (1) =>2Uu+Vv)=u’-v* < U+V)u-v-2)=0 (2)
Viu>0,v>0,tr(2)suyra: u—v—-2=0. Vi vay
J2x2 +5x+12 =/2x% +3x+2 +2 (3)
Binh phuong 2 vé va thu gon ta duoc phuong trinh: 2+v/2x? +3x+2 = x+3 05
X+3>0 X>-3 X>-3
= = =
2N2x2 +3x+2=%x+3 |[TX*+6x-1=0 [(7X*-T7)+(6x+6)=0
X>-3
=
{(x+1)(7x—1):0
X>-3 1
=1 x==(t
x:—l,x:1 " " 7(m)
7 0.5
Vay phuong trinh ¢6 hai nghiém x = -1, Xx= %
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X+ y*+4xy =8
2. Giai hé phuong trinh sau:

(x+y)(X*+xy+2)=8 1.5
X2+ y’ +4xy =8 (x+y)(3x+y)=8
=
(x+y)(x2+xy+2)=8 (x+y)(x2+xy+2):8 0.5
2 x=1
=X +Xy+2=3+y < (x-1)(x+y-2)=0< x=2_y
0.5
2 y=1
X=1<3+y" +4y=8<
y=-5
x=2-y<(2-y+y)[3(2-y)+y|=8=2(6-2y)=8=y=1=>x=1 05
Vay nghiém cua hé phuong trinh la: (1;1) va (1;-5)
3. Cho Parabol (P):y=X* va duong thing (d):y=mx+1 (m la tham s6 20
thuc). Tim m dé (d) cit (P) tai hai diém phan biét A, B théa man AB =+/10. '
Hoanh d6 giao diém cta (P) va (d) 1a x> =mx+1< x> —mx—1=0
Taco A=m*+4 (Vi m*+4>0 ) nén do thi ham s6 (P) va (d) ludn cét nhau
tai hai di€ém phan biét.
+X, =M
Theo hé thrc Viét ta c6 {Xi : 05
XX =-1
Goi A (x1; Y1) VA B (X3; ¥») 12 giao diém cua (P) va (d) ta c6:
AB:\/(X1_X2)2+(V1_Y2)2 :\/E
2
:>(x1—x2)2+(x12—x22) =10 05
<:>(x1+x2)2 — 4%, +(x1+x2)2 -(xl—xz)2 =10
<:>(x1+x2)2 — 4% X, +(x1+x2)2 -[(x1+x2)2—4x1x2}=10
:>m2+4+m2-(m2+4):10 0.5
omt+5m? —6=0
omt—m?+6m°-6=0
& (m? -1)-(m* +6)=0
o&m'-1=0
oS m=+=1 0.5
Céu 3. Cho ntra dudng tron tam O duong kinh AB. Goi C 1a mét diém nam trén
(5,0 nua duong tron (O) (C khac A, C khac B). Goi H la hinh chiéu vudng goc cua 50
diém). | C trén AB, D la diém doi xung véi A qua C, I 1a trung diém cua CH, J 1a trung '

diém cua DH.

Lién hé tai lieu word mdn toan: 039.373.2038

TAI LIEU TOAN HQOC




Website:tailieumontoan.com

a. Chirng minh ClJ = CBH

b. Chtrng minh A CJH d6ng dang véi AHIB

c. Goi E 1a giao diém cua HD va BIL. Chung minh HE.HD = HC?

d. Xéc dinh vi tri cia diém C trén nira duong tron (O) &é AH + CH dat
gia trj 16n nhat.

a. Chung minh C1J = CBH 1.5

D

A H o} B

+ Vi AABC noi tiép duong tron duong kinh AB nén AC L BC
Suyra BC LCD (1)

+ L4p luan dé chira 13 // CD (2) 0.5
+Tu(l)va(2)suyra IJ L BC gg
+ Suy ra CIJ = CBH (cung phu véi HCB) (3) '

b. Chtrng minh A CJH dong dang véi AHIB L5

+ Trong Avudng CBH ta c6: tanCBH :% (4)

+ Lap luan chirng minh dugc CJ // AB
+MaCH L AB (gt)
+SuyraCJ LCH 0.5

+ Trong tam giac vuong ClJ ta cé tanC1J :g—‘::%(CI = HI) (5)

CH (CJ
+Tu (3), (@), (6) > =—===
w(3).(4). 06 ==, 0.5
. . L s = 0o.x CH CJ
+ Xét ACJH vaAHIBc6 HCJ =BHI =90° va IR (cmt)
+ Nén A CJH d6ng dang véi AHIB 0.5
c. Goi E 1a giao diém ctia HD va BI. Chtng minh HE.HD = HC® 10
+ Lap luan dé chimg minh duge HEI = 90°
+ Chimng minh dugc AHEI dong dang vo1 AHCJ
HE HI
+Suyra —=—
Y18 e T h 0.5

+ Suy ra HE.HJ = HILHC
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+ Ma HJ :%HD; HI :%HC

+ Suy ra HE.HD = HC? 0.5
d. Xac dinh vi tri cta diém C trén nira duong tron (O) d¢ AH + CH dat
gia tri 16n nhat. 1.0
C
M
I 450 u
A H o) K B N
+ Léy diérr} M trén ntra duong tron (O) sao cho BOM = 45° ’
+ Ti€p tuyén cua ntra duong tron (O) tai M cat AB tai N. Ta co M va N ¢6
dinh.
+ Ké MK L AB tai K 5
+ Ching minh dugc AMON vudng can tai M va KM = KN 0.25
Suy ra ANC = 45°
XétC =M
Do d6 AH + CH = AK + KM = AK + KN = AN (khong doi) '
+ Xét C khac M.
Tia NC nam gitra hai tia NA va NM
Do d6 ANC < ANM = 45°
+ AHNC c6 NHC = 90°
nén HNC + HCN = 90° 0.25
Ma HNC <45° nén HCN > 45°
Suy ra HNC < HCN
Suy ra HC <HN
+ Do d6 AH + CH < AH + HN = AN 0.25
+ Vay Khi C ¢ trén nira duong tron (O) sao cho BOC = 45°
thi AH + CH dat gid tri 16n nhat.
Céu 4. Cho tam giac ABC vudng cén tai A, trung tuyén AD. Diém M di dong trén
(2,90 doan AD. Goi N va P lan luot 1a hinh vchiéu C}ia diem M trén AB va AC. ,Vé 20
diém). | NH L PD tai H. Xac dinh vi tri cua diém M d¢ A AHB c¢6 dién tich 16n nhat.

Lién hé tai lieu word mdn toan: 039.373.2038
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E

AABC vubng can tai A = AD la phén giac goc Ava AD L BC
= D e (O; AB/2)

Ta c6 ANMP la hinh vudng (hinh chir nhat c6 AM la phan giac)
= ttr giac ANMP noi tiép duong tron duong kinh NP

ma NHP =90° = H thugc duong tron duong kinh NP

— AHN = AMN = 45° (1)
Ké Bx L AB cit duong thang PD tai E 05
= ttr giac BNHE noi tiép duong tron duong kinh NE
Mat khac ABED = ACDP (g.c.g) = BE =PC

ma PC = BN (AN=AP )= BN = BE = ABNE vudng cén tai B
— NEB=45" ma NHB = NEB (ciing chén cung BN)
= NHB=45" (2)

Tir (1) va (2) suy ra AHB =90° = H e (O: AB/2) 0.5
goi H' 14 hinh chiéu caa H trén AB

HH'AB . .
= S =——=— = S 10N nhat < HH' 16n nhat
2 0.5
ma HH' <OD = AB/2 (do H; D cung thudc duong tron duong kinh AB va OD
1 AB)
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Diu"="xay rac>H=D< M=D

0.5

3,0
diém).

1. Cho X, y, z duong va thda man xy+yz+zx=1 .
Tim gi4 tri nho nhét cua biéu thic:
1 1 1

S=—; +— +—
4" —yz+2 4y" —zx+2 4z° —xy+2

2.Tim tit ca cac nghiém nguyén X,y cia phuong trinh: x* = y? (X +y*+2y? )

3.0

1. Cho X, y, z duong va thdéa man xy+yz+zx=1 .
Tim gi4 tri nho nhat cta biéu thic:
1 1 1
= + -
4 —yz+2 4y’ —zx+2 477 —xy+2

1.5

Taco:
1 1 . 1 1
4 -yz+2  AX—yz+2(xy+yz+zx) AXC+2xy+yz+2zx  (2x+y)(2x+z)

Tuong tu, ta co :
1 N 1 N 1
(2x+y)(2x+z) (2y+z)(2y+x) (2z+x)(2z+y)

yz XZ Xy

(ZXZ + yz)(ny + yz) i (2xy+ xz)(2yz + xz) " (2yz + xy)(sz + xy)
(a+b)2

& S=

V6i moi a,b tacé (a~b) 20=(a+b) 24ab=ab<

Ap dung bat dang thirc trén ta duoc:

yz XZ Xy

2 + 2 + 2

(2xy+2yz+22x) (2xy+2yz+22x) (2xy+2yz+22x)

4 4 4

Xy+yz+zx 1
(2xy—|—2yz—|—22x)2 Xy +yz+2zX
4

S>

=S> =1.

Déng thirc xay ra khi x=y=z=i

5

Vay gia tri nho nhat cua S bang 1.

0.5

0.5

05

2. Tim tat ca cac nghiém nguyén X,y cta phuong trinh:

x> = yz(x+ y4+2y2).

1.5

Taco xz=yz(x+y4+2y2)<:>xz—yz.x—y4(y2+2)=o (1)
Coi (1) 1a PT bac hai 4n X, ta co A =y* (4y? +9) = VA = y?\J4y* +9.

(1) c6 nghiém nguyén nén 4y? +9 1a s6 chinh phuong, dat 4y’ +9=k* (keN).
Khi d6 (k-2y)(k+2y)=9.

0.5

0.5
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Xét cac truong hop vachu y ke N ta duge cac bo (k,y)e {(5;2);(5; —2);(3;0)}.
Véi y=+2 tadugc: xX* -4x-96=0< x=12;x=-8.VGi y=0 ta dugc: x=0.
Vay cac nghiém can tim 1a (x,y) € {(0;0);(12:2);(12:-2);(-8;2);(-8;-2)}.

0.5

Hoc sinh 1am cach khdc diing cho diém t6i da
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SO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI CAP TiNH

BINH PHUOC LOP 9 NAM HOQC 2020-2021
PE DU BI Mo6n: Toan 7 .
— Thoi gian: 150 phat (khong ke thoi gian giao dé)
(Dé thi ¢6 01 trang) Ngay thi: 14/03/2021

Cau 1. (5.0 diém).

1. Cho biéu thirc: M =(X+2\/;+4+x+2\/§+1)(3\/§—5+ 24/x +10 J

X/x —8 x—1 IX =2 X+6/x+5

a. Rut gon M b. Tim gia trj ciia x & M >1
2. Cho x, y I céc sb thuc thoa man didu kién (x U +1)(y Y +1) = 2.

Tinh gi4 tri cua bidu thitc Q = X+/y? +1+ yVx% +1.
Cau 2. (5.0 diém).
1. Giai phuong trinh: X2 +2x+7 = 3\/(x2 +1)(x+3).
4%° +4x—y* =-1
4x* —3xy +y* =1
3. Trong cung mot hé toa d9, cho duong thang (d): y = x — 2 va parabol (P): y = -
x?. Goi A va B 1a giao diém cua d va (P).
a. Tinh d6 dai AB.

b. Tim m dé duong thang (d’): y = - X + m cét (P) tai hai diém C va D sao cho CD =
AB.

2. Giai hé phuong trinh sau: {

Cau 3. (5.0 diém). Cho duong tron (O) duong kinh AB . Trén cung mit phang bo AB vé
c4c tiép tuyén Ax, By cua (O). Trén (O) lay diém C (CA < CB) va trén doan thang OA lay
diém D (D khéc O, A ). Pudng thang vudng goc véi CD tai C cit Ax, By lan luot tai E, F.
AC cit DE tai G, BC cat DF tai H, OC cit GH tai | .

a. Chting minh hai tam giac AGE, FHG ddng dang va | 1a trung diém cta GH

b. Goi J, K lan luot 13 trung diém ctia DE, DF Chting minh I, J, K thang hang

¢. Goi M 1a giao diém caia JO va DK. Chang minh tam giac JOK vudng va ba duong
thang DE, IF, KO dong quy.
Cau 4. (2.0 diém). Cho tam giac ABC vudng can tai A. Cac diém D, E theo tht ty di
chuyén trén AB, AC sao cho BD = AE. Xac dinh vj tri diém D, E sao cho t& gidc BDEC c6
dién tich nho nhat
Cau 5. (3.0 diém).

1. Céc s6 duong X, Y, z thoa man diéu kién: x+y+z=1.

Tim gi4 tri nho nhat cua biéu thuc:

X4 y4 Z4

(x2 +y?)(x+ y)Jr (y2+22)(y+ z)Jr (22 +x2)(z+x)
2. Tim At c4 c4c nghiém nguyén X,y ctia phuong trinh: 2x? +y? + xy = 2(x+y)

F=

e Thi sinh khéng dwroc sir dung tai liéu. Gidm thi khong gidi thich gi thém.
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HUONG DAN CHAM VA THANG PIEM (Gom c6 07 trang)

NOQI DUNG Piém
Céu 1.
2 3 x+2x+4  x+2/x+1) [3/x-5  2Jx+10
(5'70 1.Chobleuthu:cM—[ x_8 + 1 J.[\/;—2+X+6\/;+5J
diém)
a. Rut gon M b. Tim gia tri ctia x & M >1
3.0
2. Cho x, y 14 céc s6 thuc thoa man didu kién (x X +1)(y+ Jy +1) =2,
Tinh gi4 trj cta biéu thire: Q = X+/y? +1 + yv/x* +1.
1. a. Rut gon M. biéu kién voi x>0;x#1,3,4 L5
M — X+2+/x +4 N (X +1)? _ 3\/§_5Jr 2(\/;+5)
B (\/ﬁ)(x+2\&+4) (\/;—1)(\/;-1-1) 1 Vx=2 (\&+1)(\&+5)
(1 Ax+1)(3x-5 2
k-2 x-1 ) Wx-2 Ux
0.5
WXt (VX 1)(VX-2) @k -5+ + 20k -2)
(Vx-2)(vx-1) (Vx-2)(vx+1) o5
:\&—1+x—2\&+&—2_3x+3&—5&—5+2&—4
(Vx-2)(vx-11) "~ (Vx-2)(Vx+1)
0.5
_ X-3 . %9 x-3 (ﬁ—Z)(\/;ﬂ): Jx+1
(Vx-2)(vx-11) (Vx-2)(Vx+1) (Vx-2)(vx-1)  30x=3)  3(yx-1]
VQYMZ% vol Xx>20;x#1,3,4
b. Tim gid tri cia x d¢ M >1
1.5

TAI LIEU TOAN HOC
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Jx+1 Ix+1 4-2x 2-/x

M>1lo—— >l 1>0———~>0&

3(vx 1) 3(&—1)_ 3(vx 1) Jx-1

>0

2-x>0
{J;—1>0
2—J§<0
{J;—l<0

Tacod < o1<yx <2 1<x<4. Vay M>1 khi 1<x<4 va x# 3

0.5

0.5

0.5

2. Cho x, v Ia céc s thyc théa mén didu kién: (x %2 +1)(y+ N +1) _2.

Tinh gi4 tri ciia bidu thirc Q = X\/y? +1+y/x? +1.

2.0

Ta co:
2:xy+\/(x2+1)(y2+1)+x\/y2+1+y\/x2+1:xy+\/(x2+1)(y2+1)+Q
:>(2—Q)2 :[xy+\/(x2 +1)(y? +1)}2
= 4-4Q+ Q7 = 2x%y? + X7 + Y +1+ 2xy (0 +1)(y? +1).
Talaico Q% =x*(y* +1) +y*(X* +1) + 2xy\/(x2 +1)(y? +1)

= Q% = 2x%y? + X2 +y? + 2%y (X* +1)(y? +1).
3.
4

Dodé 4-4Q=1=Q=

Cau 2.

(5.0
diém)

1. Giai phuong trinh : X* +2x+7 =3,/(x* +1)(x+3).

- 4% +4x—y*=-1
2. Giai h¢ phuong trinh sau: ) )
4x°—3xy+y =1

3. Trong cung mot hé toa do, cho dudng thang (d): y = x — 2 va parabol (P):
= - x%. Goi A va B la giao diém cua d va (P).

a. Tinh d6 dai AB.

b. Tim m dé duong thang (d’): y = - x +m cat (P) tai

hai diém C va D sao cho CD = AB.

5.0

1. Giai phuong trinh : X* +2x+7 =3,/(x* +1)(x+3).

1.5

X +2x+7:31/(x2 +l)(x+3) (PK: x>-3)

0.5

TAI LIEU TOAN HQOC

Lién hé tai lieu word mdn toan: 039.373.2038




Website:tailieumontoan.com

A Taco: x* +2x+7 = (X" +1)+2(x+3)
4 bit a=vx*+1 (a>0); b=vx+3 (b20), ta c6 phuong trinh:

a=>b 0.5

a’+2b’=3ab < (a-b)(a-2b)=0<
a=2b

a=boVvXl+l=Vx+3exX*+1=x+3<x*-x-2=0

Giai phuong trinh ta dugc: x, =-1 (nhén); X, =2 (nhan)

a=2b VX’ +1=2Jx+3 & x> +1=4(x+3) & x*-4x-11=0

Giai phuong trinh ta dugc: x, =2++/15 (nhan); X, =2-+/15 (nhén) 0.5
Vay tap nghiém cua phuong trinh la: {2;—1;2—@ ;2+\/E}
. 4%* +4x-y*=-1
2. Giai hé phuong trinh sau:
4x* -3xy +y’ =1 1.5
. A +4x—y* =-1 (1)
Giai h¢ phuong trinh:
4> -3xy+y* =1 (2)
Ta co:
y=-2x-1 0.5
1)< (2x+1)° —y? =0 (2x+1+y)(2x+1-y) =0
@)% (2041 -y 0 (2x 1 y)(2ro1-y) =0 | VT2
X=0=>y=-1
TH1: y=-2x—1 thay vao (2) ta duoc: 14x* +7x=0 < 1 0.5
X=——=Yy=0
2
x=0=>y=1
TH2: y = 2X +1thay vao (2) ta duoc: 2X° +x=0< 1 0.5
X_—Ej y:0

Vay hé phuong trinh ¢6 ba nghiém: (0;1);(0;1);(%;0)

3. Trong cung mot hé toa do, cho duong thang (d): y = x — 2 va parabol (P):
= - x%. Goi A va B la giao diém cua (d) va (P).

a. Tinh d6 dai AB. 2.0

b. Tim m dé duong thang (d’): y = - X + m cét (P) tai

hai diém C va D sao cho CD = AB.

a. Hoanh do giao diém la nghiém phuong trinh x“+x-2=0
=>x=1 hoac x=2 Vay A(1,-1) va B(-2;-4) hoac A(-2;-4) va B(1;-1)
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AB:\/(xl—xz)2 +(vi—-y,) =18

b. Bé (d°) cét (P) tai 2 diém phan biét thi phuong trinh x*-x+m=0 (1)

¢6 hai nghiém phan bigt <=> A =1-4m> 0 <=> 1-4m>0 <=>m < %

Ta c6 khoang cach AB? =18 . D& CD = AB <=> (x1-X,)° + (Y1-Y,)* =18

<=>(X1%)° = 9 <=> (X1H+Xp)? -4x1X,=9 <=>1-4m-9=0=> m=-2(TM)
Vay C(-1,-3) va D(2;0) hoac D(-1;-3) hoac C(2;0)

0.5

0.5

0.5

Cau 3.
(5.0
diem).

Cho duong tron (0) dudng kinh AB.Trén cling mét phang bo AB, V& céc tiép
tuyén Ax,Bycua (0).Trén (0), lay diém C(CA < CB)va trén doan thang OAldy
diém D (D khéc 0, A). Buong thang vudng gdc véi CD tai C cét Ax, By lan luot
tai E,F.AC cit DEtai G, BC cit DF tai H, OCcét GH tai 1.

a. Chirng minh hai tam giac ace, Frc dong dang va | 1a trung diém cua GH
b. Goi J,K lan luot 14 trung diém cua DE,DF.Chang minh 1,J,K thing hang
c. Goi M la giao diém cua JOva DK.Chtng minh tam giac JOK vudng va ba
duong thang DE, IM, KO dong quy.

5.0

a. Chtrng minh hai tam gidc AGE,FHC ddng dang va I 14 trung diém cua GH

1.5

y

Ta c6: CAE = ABC (cung chan cung AC)

CDBF ndi tiép = ABC = CFD (cuing chin cung CD) = CAE = CFD (1)

TAI LIEU TOAN HQOC
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ADCE ndi tiép = AED = ACD (cling chin cung AD)

ACD = BCF (cling phu BCD) = AED = BCF (2)
Tur (1) va (2) suy ra AAGE ~ AFHC(g.9)

Tacd: CGD = AGE = CHF = CGDH ndi tiép = CGH = CDH
CDH = CBF (CDBF noi tiép)

Suy ra CGH = CBF.Ma CBF = CAB = CGH =CAB = GH / /AB

Gl IH . . I
Suyra — =—_VI AO=0Bnén Gl = IH = | 1a trung diém GH.

AO OB

b. Goi I va K lan luot 13 hai diém doi xtmg v6i H qua AB va AC. Chting

minh rang ba diém I, A, K thang hang. 1.5
Goi J,K lan lugt 1a trung diém cua DE, DF.Chting minh 1,J,K thang hang
Vi 1,3 lan luot & thm cua dudng tron ngoai tiép hai tir gidc CGDH, ADCE nén 0.5
1J LCD 0.5
Vi J,K lan lugt 1a tm caa duong tron ngoai tiép hai tir giac ADCE, BDCF nén 0.5
JK LCD Suyra 1,J,K thang hang
c. Goi M 1a giao diém cua JOva DK.Chtrng minh tam giac JOK vuéng va ba 20
duong thang DE, IM, KO dong quy. '
Tacd J 1a tim duong tron ngoai tiép ta giac
AOCE = 0J L AC = 0J / /BC(BC L AC)
Mat khac JK / IEF (tinh chat du:ong trung blnh) do d6 MIK = BCF
M4 BCF = BDF (BDCF noi tiép) = MJK = BDF = ODK = JDOK noi tiép Suy ra 0.5
JOK = JDK 0.5
Ma JDK = 90° (CGDH ngi tiép va GCH =90°), suy ra JOK =90° = AJOK
vuong tai O
Goi N la giao diém cua EDva OK
Ta cO: M la truc tdm tam giac JNK nén NM 1 JK (3) 05
MOI = JOC = OCB = OBC = CFD (vi 0J / /BC) '
Ma CFD - @(JK /IEF) = MOI = IKM = IMOK noi tiép
Suyra IM L JK (4) 0.5
Tir (3) va (4) suy ra ba dudng thang DE, IM, KO dong quy.
Cau 4. | Cho tam giac ABC vudng can tai A. Cac diém D, E theo thi tu di chuyén
(2.0 trén AB, AC sao cho BD = AE. Xac dinh vi tri diém D, E sao cho ti giac 20
diém). | BDEC ¢ dién tich nho nhat.
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C

Tt giac BDEC c6 dién tich nho nhat

Ta co:
1 1 1 1,
Sioe =7-AD.AE = ADBD =§AD.(AB— AD) = —E(AD ~ AB.AD) 0.5
2 2
_ 1 ap?_2 2B pp, 2B | AB 0.5
2 2 4 8
2 2 2
Z_E(AD_ABJ L AB®_AB 05
2 4 2 8
2 2 ..
Vay Sepec = Sasc ~ Save 2%_ ASB :%Aszh()ng doi
Do d6é min Sy =§A82khi D,E lan lugt 14 trung diém AB, AC 0.5
Caub. ; . ) )
1. Cac so duong X, Y, z théa man dieu kién: x+y+z=1.Tim gia tri nhé nhat
(3.0
diém). i x4 4 74
cua bieu thuc: F = + y + :
(2 +y?)x+y) (y2+22)(y+2) (22+x%)(z+x) 3.0
2. Tim t4t ca cdc sO nguyén X,y thoa phuong trinh 2x* + y* +xy =2(x+Y)
1. Céc s6 duong X, Y, z thoa man diéu kién: x+ y+z =1.Tim gié tri nho nhat
X4 y4 Z4 15

cuabiéuthuc: F = (x2+y2)(x+y)+(y2+22)(y+z)+(22+><2)(z+x)'

TAI LIEU TOAN HQOC

Lién hé tai lieu word mdn toan: 039.373.2038




Website:tailieumontoan.com

. 2x* Xty +xt -yt x*+y*
Tacod —5——; = 2y 2( y): > 2y +X-Yy
ey fxry) eyt fxry) ¢yt Jxry)
;(x2+y2)
> +X=—Y 2 (X+Y)+X—y==X——Y. 0.5
" V2L (ry)ex—y = x=y
2y 5 3 27* 5 3
Tuong tu >—y—-——1Z, >—7——X.
g'(y2+22Xy+z) 2774 (22+xfz+x) " 4" 4 0.5
A 5 3 X+y+z 1 1
Vay 2F > —(x Z)——(X z)= =—=Fz>-.
Ay 2F 2 (xry+2)- (xry+z)="— =T = F =2
Déu bang xay rakhi x=y =1z :%. Vay gié tri nho nht cia F 12 % 0.5
2. Tim t4t ca cdc sO nguyén X,y thoa phuwong trinh: 2x* +y* + Xy =2(x+Y) L5
Phuong trinh da cho twong duong voi: 2x° +(y—-2)x+y’ -2y =0 (1)
Xem day la phuong trinh bac hai theo an x
A=(y-2) -8(y’-2y)=-7y’ +12y +4=(y-2)(-Ty-2) 05
Dé’(l)cénghiémthiA20<:>_723y32 doyez o yel0L2)
x=0
. Véiy=0:>2x2=2x<:>[ 0.5
x=1
-1 .
S
e Véiy=le2x-x-1=0= X 2(oa|)
x=1
e Véiy=2<2x"=0<x=0
Vay tap nghiém ctia phuong trinh 1a (0;2);(L1);(%0);(0;0) 0.5

Hoc sinh lam cdch khdc diing cho diém t6i da
---------- Hét ---------

TAI LIEU TOAN HOC
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~ SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TiNH
TINH LANG SON LGP 9 NAM HQC 2020 — 2021
Mon thi: Toan lép 9 THCS
Thai gian: 150 phut (khong ké thei gian giao dé)
Ngay thi: 18/3/2021

Bai 1: (4 diém)

Cho biéu thuc:

a) Rut gon biéu thirc P.
b) Tinh gia tri cia P vdi y = 9 + 4+/5.
Bai 2: (4 diém)
Cho phuong trinh mx? + 2(m — 2)x + m — 3 = 0 (m 1a tham sb).
a) Tim tét ca céc gié tri ciia tham sé m dé phuong trinh c6 hai nghiém trai d4u.
b) Tim tat ca cac gia tri cua tham s m dé phuong trinh ¢ hai nghiém x;, x, théa man: é + é = 2.
Bai 3: (4 diém)
xy +x+y=x?—2y?
x\/Z_y—y\/x—l =2x — 2y
b) Tim tit ca cac s6 nguyén dwong x, ¥, z théa min phuong trinh
x84+ y®+ 15y* + z3 + 75y? = 3x%y?z + 15x%z — 125
Bai 4: (6 diém )
Cho tam giac déu ABC ndi tiép duong tron (0; R). Goi H 1a mot diém di dong trén doan thiang 0A (
H khac 0 va HA > HO ). Puong thang di qua H va vudng goc véi 0A cat cung nho AB tai M. Goi
K 14 hinh chiéu vudng g6c cua M trén OB.
a) Chimg minh BMK = MAB.
b) Céc tiép tuyén ciia (O;R) tai A va B cit tiép tuyén tai M cia (O;R) lan luot tai D va E.
0D, OF cit AB lan luot tai F va G. Chiing minh rang OE.0G = OF.0D
¢) Tim vi tri diém H dé chu vi tam giac MAB dat gia tri 16n nhét.
Bai 5: (2 diém)

(a) Giai hé phuong trinh {

a) Cho a, b, c 1a cac s6 thyc duong thoa man iz +—+—==6.
a bz = 2

b?c? c?a? a?b?
a(b2+c?) = b(c?+a?)  c(a?+b2)

Tim gia tri nho nhét caa biéu thic Q =

b) Cho mdi diém trén mit phang dugc t6 boi mot trong hai mau xanh hodc d6. Chimg minh
rang ton tai mot tam gidc ma ba dinh va trong tAm cting mau.
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SO GIAODUC VADPAOTAO  KY THI CHON HQC SINH GI10I CAP TiNH LOP 9
QUANG NGAI NAM HOC 2020 - 2021

Ngay thi: 11/3/2021

Mon: Toan

Thoi gian 1am bai: 150 phut

PE CHINH THUC

Bai 1: (4,0 diém)

a) (1,5 diém) Tim s6 nguyén dwong n 16n nhat dé A=47 +4** 44" 13 s chinh
phuong.

b) (1,5 diém) Tim cac s6 nguyén x, y théa man dang thic: xy® +y> +4xy =6.

¢) (1,0 diém) S6 nha ban An 1a s6 c6 hai chir s6 ab biét ab=(a-1)" +(b-1)".

Tim s6 nha ban An.
Bai 2: (4,0 diém)

a) (2,0 diém) Giai phwong trinh: V5-4x +3x+7 =3.

C X2+ Y2+ xy+1=2x
b) (2,0 diem) Giai hé phuong trinh: ) .
X(X+y) +x-2=2y?

Bai 3: (4,0 diém)

a) (2,0 diém) Cho cac sé duong a, b théa man: a+b =+/2021—a’ +/2021—b’ .
Chuang minh rang: a* + b? = 2021.

b) (2,0 diém) Tim gia tri nho nhat caaP = 1— xy; trong d6 x, y 1a cac sé thuc thoa
2021 1010,,1010

+ y2021 — 2X y .

man diéu kién: X
Bai 4: (7,0 diém)

a) (1,5 diém) Cho tam gidc ABC va diém M nim trong tam giac. Tr M ké tia MD song
song voi AB (voi D thude BC), tia ME song song véi BC (v6i E thudoc AC) va tia MF song
song voi AC (v6i F thudc AB). Chirng minh rang: 3S,.. <S,.c. (S,sc: dién tich tam giac
ABC, S, : dién tich tam giadc DEF).

b) (5,5 diem) Tur diém P ké hai tiép tuyén PA, PB voi duong tron (O;R); A, B 1a tiép
diém. Goi H 1a chan dudng vudng goc ha tir A dén duong kinh BC cua duong tron.

i) Chang minh rang PC cat AH tai trung diém cia AH.

ii) Cho OP = a. Tinh d6 dai AH theo R va a.

iii) Puong thing d di qua P sao cho khoang cach tir O dén duong thang d bang R+/2,
duong thang vudng géc véi PO tai O cit tia PB tai M. Xac dinh vi tri caa diém P trén duong
thang d dé dién tich tam giac POM nho nhat.

Bai 5: (1,0 diém) Trén cong trudng c6 nhitng thanh sit dai 7,4 m. Ngudi ta mubn cat cac
thanh sit d6 thanh cac doan dai 0,7 m va 0,5 m dé st dung.

a)(0,5 diém) Em hay néu phuong an cat ma khoéng phai han ndi cac doan sat can
dung.

b)(0,5 diém) Mubn c6 1000 doan sit 0,7 m va 2000 doan sat 0,5 m. Ta phai dung it
nhat bao nhiéu thanh sit 7,4 m néu trén?

HET
Ghi chu: Can bg coi thi khéng giai thich gi thém.
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SO GIAO DUC VADPAOTAO  KY THI CHON HQC SINH G101 CAP TiNH LGP 9
’ QUANG NGAI NAM HOQC 2020 - 2021

Ngay thi: 11/3/2021

Mo6n: Toan

Thoi gian lam bai: 150 phut

PE CHINH THUC

HUONG DAN CHAM

Bai 1: (4,0 diém)
a) (1,5 diém) Tim s6 nguyén dwong n 16n nhat dé A=4% +4* 44" 1a s6 chinh
phuong.

b) (1,5 diém) Tim cac s6 nguyén X, y théa mén dang thic: xy* + y* +4xy =6,
¢) (1,0 diém) S6 nha ban An 1a s6 c6 hai chir s6 ab biét ab=(a-1)" +(b-1)".

Tim s6 nha ban An.

Tom tit cach giai Piém

1a) (1,5 diém)
A= 47 L 472 4 = (27 )2 (1+ 4% +477) 0,25 diem
ViAva (27)?1as6 chinh phuong nén 1+ 4% +4"% |3 s chinh phuong | 023 diem
Ta co 1+4"% 4477 > 42 = (27%7)? g
Ma 1+4"* +4"?"[a 6 chinh phuong nén ta co: 0.25 diem
1449 4472 > (2" +1)? & 2" < 2% < n <4014
Vé6in= 4014 ta c6 A= 47 + 422 4 4% = (227 1 2*)2 |3 56 chinh phuong
Vay voi n=4014 14 s6 nguyén duong 16n nhat @& A=47 + 4% 14" 136 0,25 diém

0,5 diém

chinh phuong
1b) (1,5 diém)
Taco Xy’ +y’ +4xy=6 < xy>+y* +4xy+4=10 0,25 diém
< YA (xy+1)+4(xy+1)=10 < (xy+1)(y* +4)=10 i
,( 2 H \ )2 Gy 2)(y" +4) 0,25 diém

Tathay y*+4>4 va y° +4 la uéc cua 10. 0,25 didm
Nén y*+4=5 hodc y*+4=10.

: 21 4= = =+1 0,25 diém
Vi y*+4=5. Ta dugc y +4 5<:> y 1@ y e

Xy+1=2 xy =1 xy =1

Ta duoc hai cap gia tri thoamén la (x=1; y=1) ; (x=-1 y=-1).
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. 244=10 [y*=6 .
V6i y2+4=10. Taduoc 47 © & loaivi ye¢Z S
y ’ { xy+1=1 {xy:O (loz y ) 0,25 diem
Két luan: Cac sb nguyén x, y thoa man dang thic xy* + y> +4xy =6 v
X 0,25 diém
la (x=1 y=1); (x=-1 y=-1).
1c) (1,0 diém)
Tacd ab=(a-1)"+(b-1)’
<10a+b=a’+b*-2a-2b+2 0,25 diém
< a’+b*-12a-3b+2=0
& 4.(a2+b?-12a-3b+2) =0
& (2a-12) +(2b—3)" =145=(+8)° + (+9)° 0,25 diem
= ab=26 0,25 diém
Két luan: S6 nha ban An 12 26. q
0,25 diém
Bai 2: (4,0 diém)
a) (2,0 diém) Giai phuong trinh: V5-4x +3x+7 =3.
. X+ Y2+ xy+1=2x
b) (2,0 diém) Giai hé phuong trinh: ) .
X(X+y) +x-2=2y°
Tom tit cach giai Piém
2a) (2,0 diém)
Dléu klén 5—4X20C}XS% 0,5 dlém
=J5-4 2 _g_ 2_5_
bit 2 X a3 S—A4x a3 o4 = a’+4b>=33 0.5 didm
b=3%x+7 b*=x+7 4b® =4x + 28 ’
2 ¥ = =3-b =1
Viy ta dugc: {a +ab 33<:> {4b3 bi 6b—24-0" {Z_ , =X =1
a+b=3 o7 -bb-ed= - 0,5 diém
Chu y: C6 thé bién d6i (v5-4x —1)+(¥/x+7—2) =0 va nhan chia cho dai
lwong lién hop, sau d6 dua vé phuong trinh tich dé tim nghiém x =1.
Dai chiéu véi diéu kién ta duoc tap nghiem Ia S = {1} .
0,5 diém
2b) (2,0 diém)

TAI LIEU TOAN HQOC

Lién hé tai lieu word mdn toan: 039.373.2038



Website:tailieumontoan.com

X +yP+xy+1=2x (1)
X(X + y)2+x—2:2y2 (2)
(1) & 2x> + 2y + 2xy + 2 = 4X

Két hop véi (2):>2x2+x(x+y)2+x—2+2xy+2=4x
@x[(x+y)z+2(x+y)—3}=0
< X(x+y-1)(x+y+3)=0.
< Xx=0hoac Xx+y—-1=0 hoac x+y+3=0.
+Xét x=0, thé vao x> + y* + Xy +1=2xta duoc y* +1=0(v0 nghiém)
+ Xét X+y—-1=0= y=1-X thé vao phuong trinh
X° + y? + Xy +1=2X ta duoc:

x=1 =0
x> —3x+2=0 :{ =

X=2=>y=-1
+ Xét X+ y+3=0< y=—X—3thé vao phuong trinh
X* + Y% + xy +1=2xta dugc: X* + X+10 =0 (vd nghiém)
Vay hé phuong trinh da cho ¢6 nghiém (1;0) va (2;-1).

0,5 diém

0,5 diém

0,25 diém

0,25 diém

0,25 diém

0,25 diém

Bai 3: (4,0 diém)

a) (2,0 diém) Cho cac sé duong a, b théa man: a+b=~/2021-a’ +/2021-b? .

Chang minh ring: a% + b® = 2021.

b) (2,0 diém) Tim gia tri nho nhat caaP = 1— xy; trong d6 x, y 1a cac sé thuc thoa

2021 2021 2X1010 1010

Hy =2y

man diéu kién: X

Tom tit cach giai

Piém

3a) (2,0 diém)

Tir a+b=+2021-2a +4/2021-b? = a—~/2021- b’ =+/2021-a° b

Nhan, chia ca tar v mau cho biéu thic lién hop, ta duoc:
a’—(2021-b*) (2021-a’)-b’ _ at+b 2021 _ 2021-2°—b’
a++/2021-b> 2021-a’+b  a++2021-b® +2021-a%+b

0,5 diém

TAI LIEU TOAN HQOC
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a’+b?—2021  a’+b’—2021
a++2021-b?  2021-a +b 0,5 diém
:>(a2+b2—2021)( L + L J:o
a++/2021-b?  /2021-a% +b
— 2% +b?—2021=0 = a? + b* = 2021. 0.5 diem
0,5 diém
3b) (2,0 diém)
TI‘I X2021 + y2021 — 2X101O y1010
*Néux=0=y=0;Néuy=0 =>x=0
* Néu x#0;y#0 0,5 diem
2021 2021
Thi x22 4 y202L _ pyd0i0y1010 X 1010+ 3210 _ X(ﬁ)lolo n y(l)lolo —2 (%) 0,5 diém
X%y y X
< X\1010 N 1 2
Pt t=(=)" 20 thi (*) e xt+y-==2 = x’ —2t+y=0
y t
1 1 1-x
ot-2=-L=-H
X X X .
0,5 diém
2 . , A . 1-xy
Dé phuong trinh c6 nghi¢m thi 2 >0<1-xy20=xy<1
Nén gid tri nhé nhat cta P=1-xy =0 khixy =1 0,5 diem

Bai 4: (7,0 diém)
a) (1,5 diém) Cho tam giac ABC va diém M nam trong tam giac. Tir M ké tia MD song
song voi1 AB (voi D thuoc BC), tia ME song song voi BC (véi E thuoc AC) va tia
MF song song v&i AC (v6i F thuge AB). Chiing minh rang: 3S..- <S e - (Suee : dién
tich tam giac ABC, S, : dién tich tam giac DEF).
b) (5,5 diém) Tur diém P ké hai tiép tuyén PA, PB véi duong tron (O;R); A, B 1a tiép
diém. Goi H 1a chan duong vubng goc ha tir A dén duong kinh BC cua dudng tron.
i) Chang minh rang PC cit AH tai trung diém caa AH.
ii) Cho OP = a. Tinh d6 dai AH theo R va a.
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iii) Puong thang d di qua P sao cho khoang cach tir O dén duong thang d bing R+/2,

duong thang vudng goc véi PO tai O cit tia PB tai M. Xac dinh vi tri cua diém P trén duong

thang d dé dién tich tam giac POM nho nht.

Toém tit cach giai Piém
0,5 diém
a) (1,5 diém)
T D, E va F 1an luot v& cac dudng thing song song v6i MF, MD va ME
cit AB, BC va AC lan luot tai P, Q va R.
Ta co: FR // BC nén AAFR —~ AABC
2
N Saer :(AFJ _ AF?
S \AB AB’
Tuong tu:
S.er _(PBY _ PB? 4id
Spu AB AR’ 0,25 diém
Seac _(EQT _ FP?
S \AB AB?
2 2 2 2 2 2
Suy ra: e | Seeo 4w _AF PB° PP 23i/AF B FP
s Sac Sawe AB? AB? AB® | AB’ AB? AB’
Ay e — 2 2 . — — — 1 s 37 \ A 5
Dau xdy ra khi AF = PB =FP 3 AB khi do M la trong tam cua 0.25 didm
AABC . Nén ta co:
Sir +Spsn +S
= SPBD = 2 % = SAFR + SPBD + SEQC 2 %SABC
ABC
_ 2
Suy ra: Spoeper SE'SABC

TAI LIEU TOAN HQOC
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Mait khac: MERF; MDQE; MDPF la cac hinh binh hanh
Nén SMEF = SREF; SMDE = SQDE; SMDF = SPDF .
0,25 diém
1 12, °
SDEF = SMEF + SMDE + SMDF :ESDQERFP < E.ESABC nen 3SDEF < SABC
0,25 diém
Tom tit cach giai Piém
0,5 diém
i)
Goi N 1a giao diém cua CP va AH;
Ta cd OA = OB = R; PA = PB (tinh chat hai tiép tuyén cat nhau)
Suy ra OP la duong trung truc cia AB hay OP 1 AB.
Xét AACH va APOB co: 0,5 diém
AHC = PBO = 90°
ACH = POB (cung phu véi ABC)
AH CH
Do do AACH -~ APOB (g. —=—(1
0 do (99):>F>B OB() o
, 5 diém
Xét ACPB c6 NH // BP (gt) néen N0 _CH_ 2NH _CH )
PB CB PB OB
Tur (1) va (2) suy ra: AH = 2NH hay AN = NH. 7
0,5 diem
ii)
Xét A ABC vudng ¢ A véi duong cao AH co:
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| AH?=BH.CH= (2R-CH).CH (3). 0,5 diém
Tir (2) tacé CH = 2NHOB 42y vao (3), két hop véi AH = 2NH
Ta duoc:
A2 = [ZR- AH.CB]I(AH.CB)
2PB 2.PB
< 4PB%.AH? = (4R.PB - AH.CB).AH.2R = 8R%.PB.AH - 4R?. AH? 0,5 diém
< PB%AH = 2R%.PB - R“AH
< AH(PB® + R%) = 2R%.PB
Thay PB? = a - R? vao hing dang thic trén ta duoc:
2 < R
AH = ZaRz Ja? - R? 0,5 diém
0,5 diém
iii)
) 1 1 1
Ta c6: Syop = > MP.OB = 5 (PB + BM).OB = > (PB+MB).R (4
1
Ta co: E(PB + MB) > +PB.BM (5)
Déu bing xay ra khi va chi khi PB = BM 0,5 diem
A MOP vubng tai O, vi OB L PB, nén: PB.MB = OB?=R? (6)
Tir (4), (5), (6) suy ra Syop = R
Do d6 minSyep = R* < PB=BM =R. 7
) 0,5 diém
< APBO vudng cin tai B < OP = R~/2.
Vay A MOP c6 dién tich nho nhat khi OP = R+/2 . Khi do P 1a chan duong
vubng goc ha tir O dén duong.
0,5 diém

Bai 5: (1,0 diém)

Trén cong trudng ¢6 nhitng thanh sit dai 7,4 m. Ngudi ta mubn cit cac thanh sit d6

thanh cac doan dai 0,7 m va 0,5 m dé s dung.

a)(0,5 diém) Em hiy néu phuong an cit ma khong phai han ndi cac doan sét can

dung.

b)(0,5 diém) Mubn c6 1000 doan sit 0,7 m va 2000 doan sat 0,5 m. Ta phai dung it

nhét bao nhiéu thanh sit 7,4 m néu trén?

Lién hé tai lieu word mdn toan: 039.373.2038
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Tom tit cach giai Piém
5.a) (0,5 diém)
Goi X, y lan luot 14 cac doan sat 0,7 m va 0,5 m cét ra tir mot thanh sit 7,4
m. Diéu kién x,y eN", x < 10.
Tac6 0,7x+0,5y=7,4 < 7x+5y=74
Sby=74-7x < y=74_7x =15—x—1+2x nén 1+2x:5 vax<10 0,25 diém
Vay 1+2xe{5;15} =>xe{2;7}
V6i x=2 =y=12 (nhan). V&i x=7 = y=5 (nhan). 0,25 diém
Céch 1: cat thanh sat 7,4 m lam 2 doan 0,7 m va 12 doan 0,5 m.
Céch 2: cat thanh sit 7,4 m 1am 7 doan 0,7 m va 5 doan 0,5 m.
5.b) (0,5 diém)
Goi a,b 1an luot 12 sb thanh sit 7,4m duoc cat theo cachl; cach2 nhu cu a.
Ta c6 s6 doan st 0,7m 14 2a + 7b. S6 doan sat 0,5m la 12a + 5b. Vay:
4500

{2a+7b=1000 {12a+42b=6000 a=—5 ) »

& = Doab eN 0,25 diém

12a+5b =2000 12a+5b =2000 b @
37
Viy a = 122, b =108. Nghia 1a dung 122 thanh sit 7,4m cit theo cach 1 va
108 thanh sit 7,4m cét theo cach 2. Nén dung it nhat 1a 230 thanh sét 7,4m.
That vay : Chiéu dai cac doan st da cit 12 1000x0,7+2000x0,5=1700(m) | 0,25 diém
Chiéu dai cac thanh sit da dung 1a 230x7,4=1702(m).

Nén day 1a cach cit dung sb thanh sat 7,4m 14 it nhat dé dat yéu cau.

Ghi chd : + Mdi bai toan c6 thé c6 nhiéu cach giai, hoc sinh giai cach khac ma dung thi van
cho diém t6i da. T6 cham thao luan thdng nhat biéu diém chi tiét cho cac tinh hudng lam bai

cua hoc sinh.
+ Diém ting cau va toan bai khéng 1am tron sé.
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SO GIAO DUC VA PAO TAO KY THI CHON HOQC SINH GIOI THCS CAP TINH
TINH BINH DUONG Nim hoc: 2020 — 2021
[ PE CHINH THUTC | Mén thi: TOAN

Thaoi gian lam bai: 150 phut
(khéng tinh thoi gian phdt dé)
Cau 1. (4,0 diém)
a) Tinh gia trj cua biéu thuc:

(27 + 9v10)V/37V10 — 117
V10 + /91 — 18V10

M = (x° + x — x2020)2021 pgyi y =

b) Rut gon biéu thic:
1 1 1 1

N = + + 4+t
1+V11 V11421 V21431 V2011 + /2021
Cau 2. (6,0 diém)

a) Giai phuong trinh: V6x2 — 7x — 20 + 3V2x —5—2V3x+ 4 -6 =0
b) Cho 3 s6 duong x, y, zthda X + y + X = 2.

Tim gia tri nhé nhit cta biéu thirc A = - + % + %

¢) Cho phuong trinh: x® + (2m = 5)x* + (m? = m + 7)x - m* = m — 3 = 0 (m |a tham s4).
Tim tat ca cac gia tri caa tham sé m dé phuong trinh da cho ¢6 3 nghiém duong phan biét.
Cau 3. (5,0 diém)

a) Cho 40 s6 nguyén t6 duong thay d6i sao cho c6 tong bang 58. Tim gi4 tri 16n nhat
va gia tri nho nhat cia tong cac binh phurong cia ching.

b) Gia sir ba s6 thuc a, b, ¢ théa man diéu kién a > 0, bc = 3a% a + b + ¢ = abc. Chiing
minh rang:

1+2V3
a> /T

Cau 4. (5,0 diém) Cho tam giac ABC can tai A, c6 duong tron noi tiép (1). Cac diém E, F
theo thir tu thudc cac canh CA, AB (E khac C va A; F khac B va A) sao cho EF tiép xdc Vi
duong tron (1) tai diém J. Goi H 1a hinh chiéu caa J trén BC.

a) Chang minh rang HJ 1 phan gi4c cua EHF.

b) Ky hiéu S;, S, lan luot 1a dién tich cua ti gidc BFJL va CEJK. Chang minh rang:

S, BF?
S, CF%
¢) Goi D 1a trung diém canh BC. Chttng minh rang ba diém P, J, D thang hang.

............... HET...............
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HUONG DAN GIAI

Céau 1.
a) Ta co:

@7+ 9V10)V/37v10 — 117 _ 9(3 +v10)3/37v10 — 117
VIO ++/91 — 18V10 er\/m

=9(3+\/E)\/937m—117= (3+\/1_0)3\]37\/E—117

= x% = (37V10 + 117)(37V10 - 117) = 1
>x=1
M = (x° + x — x2020)2021 — (19 4 { — 12020)2021 — q
Vay gié tri cua biéu thie M bang 1.
b) Ta cé:
1 1 1 1

N = + + + ot

1+V11 V11421 21 ++/31 V2011 + v/2021

—1+V11 V11421 —/21++31 —/2011 + /2021
=— 710 T 10 + 10 ot 10

V2021 -1
10

V2021 -1

Vay N =

Cau 2.
a)
5

J6x2 —7x—20+3V2x—5—-2V3x+4—6 =0, DKXD:x 2 o

& J6x2 —7x— 20— 6 =2V3x+ 4 —3V2x— 5
= JBx+4)(2x—5)— 6 =2V3x+4—3V2x -5

= (3x+4)(2x—5) +36 — 12{/(3x + 4)(2x — 5)

=4(3x+4) +9(2x—5) —12,/(3x + 4)(2x — 5)
& 6x2 —7x—20+36 =12x+ 16 + 18x — 45
& 6x2—37x+45=0

9 5
=X = E(nhan); X2 =3 (loai)
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9
Vay nghiém ctia phwong trinh la x = >

b)
2 8 18

Ap dung bat dang thirc Bunhiacopski cho hai day cac sé dwong x,y,z va — 9 955 ta co:

8 18

(x+y+z)(2 9— f) ( —+\/_ \/_

2V2 32 34v2\°
=<ﬁ+T+T> - (%)

m>2

Max+y+z=2

= 2.(E+ E+ E) > (—34\5)2
x 9y 25z/ 7\ 15
L2 8 18 (34)2
9y 25z 15
N A a L x o e 818 34\°
Vay gia tri nho nhat caa biéu thirc A = — + 9_y 25, 2 > (15>
D4u bang xay ra khi X = 97" = 2527
2 8 18
Taco:x+y+z=2
2x 3x

= —+—=2
X+3+5

15 10 9
= — —_ — —_
X=17Y T 17T 17

c) Taco:
XX+ 2m =5+ (M -m+7)x-m*-m-3=0(*)
= X=-1)C+C2Cm-4)x+m*+m+3]=0

=>x=1hoacx*+(2m-4)x+m’+m+3=0
Vix = 1> 0nén dé phuong trinh (*) c6 3 nghiém duong phan biét thi phuong trinh
X2 + (2m - 4)x + m® + m + 3 = 0 phai ¢ 2 nghiém duong phan biét khac 1.

, —3m+1>0 .
a0 4-2m>0 <t 1
m? +m+ 3>0 (m+§) +T>O(lu6ndﬁng) m <2

X10=2—-m*zV1l-3m=#1
1
2—m+\/1—3m¢1:>\/1—3m¢m—1(lu6ndt’mgdom<§)
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2—-m—vV1l-3m#*1=2>Vl-3m#*1-m=>m+0vam=+ —1
1 1
Dom < 3 dé phwong trinh ban d4u c6 3 nghiém dwong phén biét thi m < 3 vam =+ 0.

Cau 4.

a) Taco: HJ /I LF

JH _KH .
= — = — (Hé qua dinh li Thales) = JH.KL = KH.FL (1)
FL KL
HJ // KE
H LH(H“ a dinh 1i Thales) H.KL = LH.EK (2
=S — = = . = .
ER = KL é qua dinh li Thales J (2)
Tur (1) va (2) suy ra KH.FL = LH.EK
KH EK
= —=—
LH FL

Ma FLH = EKH = 90°
= AFLH -~ AEKH
= FHL = EHK
= FH] = EHJ (Do FHL phu véi FHJ, EHK phu véi EH))
Vay HJ 1a phan giac cua EHF.
b) Ta co:
Sgr.  BF? BF?

ABFL - ACEK (g - g) = SCEK = W = SBFL = SCEK'W
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Sy FI2  BF? BF?
AJFL < AJEK (g = 8) = &= = 15 = 75 = S = Sipc o

S]KE
BF? BF? BF?
Sl _ SBF]L _ SBFL + S]FL _ SCEK'W-I_ S]EK'W _ (SCEK + S]EK)W _ BFZ
SZ SCE]K SCEK + S]KE SCEK + S]KE SCEK + S]EK . CEZ
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UBND TINH HAI DUONG KY THI CHON HOC SINH GIOI TINH LOP 9

SO GIAO DUC VA PAO TAO NAM HOC 2020 - 2021
MON THI: TOAN
PE CHINH THUC Ngay thi: 27/01/2021

Thoi gian 1am bai: 150 phat, khong ké thoi gian giao dé
(Dé thi gdm 05 cau, 01 trang)

Céu 1. (2,0 diém)

[y _ _ 2 2 .
1. Rat gon biéu thuc A= b | + X~y i Vol X >y >0.
JXHY +x—y \/xz—yz—x+y \/xz—yz

2. Cho a, b, ¢ I c4c sb thuc khac 0 thoa man:

|a+b+c—2020|+,/2020(ab +bc +ca)—abc =0. Tinh P = aim + b21°21 021021 :

Cau 2. (2,0 diém)
X*—17x+27 _ 1

1. Giai phuong trinh : >
4x-9 29Xx—-2-1

1+1+i:i

2

2. Gial hé phuong trinh: N )il
y

X+ xy—4=—
X

Cau 3. (2,0 diém)

1. Tim c4c s6 nguyén X, y théa man dang thuc: 2x2 + y + 3xy + 3x + 2y + 3= 0.

2. Cho a, b, ¢ 1a cac s6 nguyén théaman : (a-b)(b-c)(c-a)=a+b +c.

Chung minh a + b + ¢ chia hét cho 27.

Cau 4. (3,0 diém)

1. Cho dwong tron (O; R) va mot diem A nam ngoai dudng tron (O; R). Qua A lan
lugt ke cac tiep tuyen AB, AC den véi duong tron (O; R) (B, C la cac tiep diem). Lay
diém D thudc duong tron (O; R) sao cho BD song song véi AO, duong thang AD cat
duong tron (O; R) tai diém thir hai 1a E. Goi M |a trung diém cua AC.

a) Chung minh ME 1a tiép tuyén cua duong tron (O; R).

b) Tir D ké tiép tuyen vai duong tron (O; R), tiép tuyen nay cat ME tai T. Goi
r1, s, I3 lan luot 1a ban kiqh cac duong tron ndi tiep cua AOME, AOTE, AOMT.
Chung minh khi A thay doi thi ry + r, + r3 luén khong doi.

2. Cho tam giac ABC c6 ba goc nhon. Chitng minh sin®A + sin’B + sin’C > 2.
Cau 5. (1,0 diém) Cho x, y, z 1a c4c s6 thuc duong thoa man: 2xy + 5yz + 6zx =
16xy N 25yz N 81zx

18xyz. Tim gia tri nho nhat cua biéu thic: P = .
y+2X 4z+y x+4z

Lién hé tai liéu word mon toan: 039.373.2038 TAI LIEU TOAN HOC




| 4

Website:tailieumontoan.com

~ SO GIAO DUC VA PAO TAO PAK LAK PE THI HQC SINH GIOI TINH

NAM HQC: 2020 — 2021
MON TOAN 9
Thai gian lam bai: 150 phut

Bai 1: (4,0 diém)
9 2Jx45 x-1
x—Vx-2 Jx+1 x-2

Tim tat ca cac gia trj nguy@n cua x sao cho biéu thc A nhan gia tri nguyén.

1) Cho biéu thic: A= VoI x>0Vva x=4.

2) Cho phuong trinh X* —(2m+3)x+m=0 véi m latham sé. Tim m dé phuong trinh c6
hai nghiém phan biét x,,x, sao cho X’ + x> =9.
Bai 2: (4,0 diém)
1) Cho parabol (P): y=x’va duong thing (d):y=x+b . Tim b dé duong thang (d)

cat (P) tai hai diém phan biét A, Bsao cho Ol = \/? (v6i | 1a trung diém cua AB).

2) Giai phuong trinh: (x +1)(x—1)(x-3)=15(2x-1)°
Bai 3: (3,0 diém)
1) Tim tat c4 céc cdp sd nguyén duong (X, y) théa man: X’ —3xy+2y*+6=0
2) Cho x, y, z la céc doi mot khac nhau. Chimg minh ring: (x—y) +(y—z) +(z-x)’
chia hét cho 5(x-y)(y-2)(z-X).
Bai 4: (4,0 diém) ’
Cho tam gidc ABC nhon ndi ti€p duong tron (O). Cac duong cao AD, BE, CF cua

AABC cit nhau tai H .
1) Chtrng minh: FA.AB = AE.AC.

2) Chung minh: DH 1a tia phan gidc cua EDF .
3) Gia sit ACB=60"_Chimg minh: 2EF + BF =+/3.CF
Bai 5: (3,0 diém)
Cho tir gidc ABCD c6 BAD =60°, BCD =120"  tia phan gi4c cua DAB cit BD tai E
, tia phan gic cia BCD cit BD tai F .

1 1 1 1 3 1
—F—F—=—+
AB BC CD DA AE CF

Chang minh rang:

Bai 6: (2,0 diém)
Cho x,y la céc sb thuc duong thoa man x +2y <1. Tim gié tri nho nhét cua biéu thirc
2.,2
1 +1+3x y

P=
x* +4y° Xy
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PAP AN PE THI HQC SINH G101 PAK LAK
NAM HOQC: 2020 — 2021
MON TOAN 9

Bai 1: (4,0 diém)
9 2Jx+5 x-1
x—Jx=2 Jx+1 x-2

Tim tat ca cAc gia tri nguyén caa x sao cho biéu thizc A nhén gia tri nguyén.

1) Cho biéu thirc: A= Véi x>0va x=4.

2) Cho phuong trinh X* —(2m+3)x+m=0 véi m latham sé. Tim m dé phuong trinh c6
hai nghiém phan biét x,, X, sao cho X’ + x> =9.
Loi giai
1) V6i x>0va x=4

9 +2\/;+5_\/;—1_9+(2\/;+5)(\/§—2)—(\/§—1)(\/;+1)
x—Vx-2 Jx+1 x-2 (Vx+1)(vx-2)

Taco: A=

242 _, 2

94+ 2x4++/x—10-x+1 X++/x \/;(1“/;) x  Ax-2+
T )(2) (e)(x2) (e)(Vx-2) k-2 k-2 k-2

Pé biéu thrc A nhan gia tri nguyén thi c6 gia tri nguyén

o Afx-2eU (2)={+L,£2} = Vx €{1;3,0;4} = x € {1,9;0;16} (thoa man diéu kién)

Vay s6 nguyén x € {16;1,0;9} thi Ala mot s6 nguyén.

2) Phuong trinh X* —(2m+3)Xx+m=0 c6 hai nghiém phan biét khi

& A>0s (2m+3) —4m >0 4m? +12m+9-4m >0 & (2m+1)° +8 > 0( dung v6i moi m)

X +X,=2m+3

Theo Vi-ét ta co: {
XX, =M

Khi do

X2 +x2 =9 (X +%) —2x% =9 (2m+3)’ ~2m=9 < 4m* +10m =0 < 2m(2m+5) =0
< m=0hoac m:_?s.

Vay vgi m=0hoac m :_?5 thi phuong trinh da cho co6 hai nghiém phan biét X, X, sao cho

X2 +x5 =9,

Bai 2: (4,0 diém)
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1) Cho parabol (P): y=x’va duong thing (d):y=x+b . Tim b dé duong thang (d)
cat (P) tai hai diém phan biét A, Bsao cho Ol = \/g (v6i | 1a trung diém cua AB).
2) Giai phuong trinh: (x*+1)(x—1)(x-3)=15(2x-1)’

Loi giai
1) Ta c6 phuong trinh hoanh do cta (d) va (P) la: x* =x+b < x* —x—b=0(*)
Dudng thang (d) cdt (P) tai hai diém phan biét A, B < phuong trinh (*) c¢6 2 nghiém phén biét

<:>A>O<:>1—4b>0<:>b>_71.

. L X X =1
Theo Vi-ét ta co:
Xp-Xg =—D
C Xa Xy
q 2
Vi | la trung diém cia AB nén . )
y _ yA+yB — XA+XB =(XA+XB) _ZXAXB =1+2b
' 2 2 2 2

2 2

2b®>+2b+1 13
- - s

5 b?+b-6=0« (b+3)(b—2)=0< b=-3 (loai) hodc b =2 (nhan)

Vay b =2 thi dudng thang (d) cat (P) tai hai diém phan biét A, Bsao cho Ol = % :

2) Taco (x2 +1)(x—1)(x—3) :15(2x—1)2 & X' —4x% -56%* +56x-12=0
& (x*=10x° +6x" ) +(6x° 60X’ +36x) - (2x* ~20x +12) =0
& X* (X ~10x+6) + 6x(x* ~10x+6) - 2(x* ~10x+6) =0
& (x* -10x+6)(X* +6x-2)=0
x> -10x+6=0 (1)
x> +6x-2=0 (2)
Giai (1) ta dwoc: X, =5-+/19; X, =5++/19
Gii (2) ta duoc: X, =—-3-+/11; X, = —3++/11
Bai 3: (3,0 diém)
1) Tim tat cd céc cdp sé nguyén duong (X, y) thda man: X* —3xy+2y*+6=0
2) Cho x, y, z 1a cic doi mot khac nhau, Chimg minh rang: (x—y) +(y-2)"+(z-x)’

chia hét cho 5(x-y)(y-2)(z-X).
Lévi giai
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Taco: x*=3xy+2y’+6=0< x*—(3y)x+2y*+6=0(1)
xét A, =(-3y) -4(2y*+6)=y*-24
Phuong trinh (1) ¢6 nghiém nguyén duwong khi y* —24 14 sé chinh phuong.
bit y*-24=k*(keN)
oy -k=24<(y-k)(y+k)=24
ViyeZ keN=>0<y-k<y+k
-k k)=24
Mt khac |V K
y—-k+y+k=2y

Nén y—k, y+k co cung tinh chan
. (y-k=2
Xeét =>y=7
y+k=12
Xx=8

:>x2—21x+104:0c>(x—8)(x—13)=0<:>[ .
x =13

. |y-k=4
Xeét =Yy=5
y+k=6

:>x2—15x+56:0<:>(x—8)(x—7):OQ[iij.
Vay cac cdp s6 nguyén duong (x, y) thoa man x> =3xy+2y* +6=01Ia: (8,7).(13,7),(7;5), (8;5)
2)bit x-y=a,y-z=b=z-x=-a-b=—(a+b)
Ta co:
(x-y) +(y-2z) +(z-x)’ =a®+b°—(a+b)’ =a’ +b° —(a° +5a'b+10a’b* +10a’b° + 5ab* +b°)

=-5ab(a’ +2a’h+2ab’ +b°) = -5ab(a+b)(a* +ab+h*) =5(x-y)(y-2z)(z-x)(a’ +ab+b?)
Vi x, y, z 1a cac d6i mot khac nhaunén (x—y)(y—z)(z—x)#0
Vay (x—y) +(y—2) +(z-x)’ chia hét cho
5(x=y)(y-2)(z-x) g

Bai 4: (4,0 diém)
Cho tam giac ABC nhon ngi tiép duong tron (O) . Céc dudng cao
AD, BE, CF cua AABC cat nhau tai H .

1) Chiimg minh: FA.AB = AE.AC. =

2) Chirng minh: DH 14 tia phan giéc ctia EDF .

3) Gia st ACB =60"_ Chimg minh: 2EF + BF =+/3.CF

Léi giai

B D o
1) Chimg minh: FA.AB = AE.AC .
Xét AABE va AACF , taco: BAC CHUNG, AEB = AFC (=90°)
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= AABE  AACF (g.9)
AE _AF
e G
AB  AC

2) Chiing minh: DH 1a tia phan giac cua EDF .
Tacd AD, BE, CF lacac duong cao cia AABC

Nén BFH =BDH = HEC =90’
Tt gisc BFHD c6 BFH +BDH =90" +90° =180°

= FA.AB=AE.AC

nén né ndi tiép duoc dudng tron = HDF = HFB ( cung chin FH )(1)
Tt gisge CEHD c6 CEH +CDH =90" +90° =180°

nén né noi tiép duge duong tron = HDE = HCE ( cing chin EH )(2)
Ma FBH = HCE (vi AABE  AACF) (3)

Tu (1), (2),3) = FDH = HDE hay DH Ia tia phan giac cua EDF .
3) Gia st ACB =60"_ Chimg minh: 2EF + BF =+/3.CF

Tt gisgc AEHF ¢ AFH +AEH =90 +90° =180’

nén no ndi tiép duoc dudng tron = CFE = EAD ( cing chén cung HE )

xét AFCE va AADE c6: CFE = DAE (cmt) VA ECF = EDA ( CEHDni tiép)
FE AE

AFCE «» AADE (g. —_— =
= (9.9) = FC - AD 4)
xét AAEH va AADC c6: AEH = ADC =90°; EAH chung
AE HE
AEAH <o AADC (Q. —_— =
= (9.9) = D_CD ®)
mit khac AAEH c6 AEH =90°(GT), AHE = ACB = 60" (CEHD ndi tiép)

— HAE =30° = EH =%AH (6)

Tit (4), (5), (6) suy ra FE _HE - FE _HA - 2FE _ HA @)
FC CD FC 2CD _ FC CD
Xét ABFC va AHDC c6: BFC = HDC =90° (gt); BCF chung.
BF HD
— ABFC o AHDC (g. BF _HD
@9 === ®
_2EF _BF _AH DH __ 2EF+BF _AD

"Fc "cF ¢cp ‘oo Y CFE CD

cong vé theo vé cua (7), (8) ta duoc
., . oA o —= AD .
lai xét AACDco ADC =90 (gt)(7) = tan ACD = 0" tan60’ =~/3

2EF +BF AD
= == =3 2EF +BF =+/3CF
CF CD V3 V3

Bai 5: (2,0 diém)
Cho tir gidc ABCD c6 BAD =60, BCD =120" tia phan gi4c cua DAB cit BD tai E, tia phan

gi4c caa BCD cét BD tai F.
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Ching minh rang: 1+1+1+1:‘/§+1
AB BC CD DA AE CF

Loi giai
B
Taco SABD = SABE + SADE d 28ABD = 28ABE + 28ADE
& AB.AD.sin BAD = AB.AE.sin BAE + AD.AE.sin DAE
< AB.AD.sin60° = AB.AE.sin30" + AD.AE.sin30° E
o AB.AD.% =%.AE(AB +AD) A
o)
@\/§:AB+AD: 1,1 )
AE AB.AD AB AD A
CM tuong tu:

Tacd Segp = Sger + Seor & 2S5cp = 255cr +2S¢pr

& CB.CD.sin BCD = CB.CF.sin BCF +CD.CF.sin DCF

< CB.CD.sin120" = CB.CE.sin 60" + CD.CF.sin 60

<:>CB.CD.§=§.CF(CB+CD)
1 _cBieD 1 1,
CF CBCD CB CD
, ’ 1,1, 1.1 3 1
Cong vé theo vé ctia (1), 2)taco: AB BC CD DA AE CF
Bai 6: (2,0 diém)

Cho x,y la cac sb thuc duong thoa man x+2y <1. Tim gia tri nho nhét ctia biéu thirc
24,2
P 1 N 1+3x°y

:x2+4y2 Xy
Loi giai
2,,2
Taco:P=—; ! 2+1+3X y - > L 2+i+3xy= > ! 2+i +3 i+16xy —45xy
X“+4y Xy X“+4y° Xy X“+4y° Xy 4xy
Lai co 1 > 4 4

> - >4 (0<x+2y<1
x2+4y2+4xy X2 +4y® +4xy (x+2y)2 (0<x+2y<1)

3[i+ 6xyj >3.2 /i.16xy =3.22=12
4xy 4xy

1>x+2y>2/2xy >0 xys%<:>—45xy2%45
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x>0,y>0
X+2y=1 le
, 45 83 ., . . S, 2
Do do P24+12—?=§.Dau =" xay rakhi § x* +4y° =4xy < 1
y=7
i:16xy 4
4xy
1
X=—=
Viy gia r nho nhit cia bidu thire P 1a =~ <> { 2
yzz
::::::::::HET::::::::::

Lién hé tai liéu word mén toan: 039.373.2038

TAI LIEU TOAN HOC



Website:tailieumontoan.com

SO GIAO DUC VA PAO TAO KY THI CHON HOQC SINH GIOI TINH LOP 9

HA TINH NAM HOC: 2020 — 2021
- PHAN THI CA NHAN
PE CHINH THUC Mén: TOAN
(Pé thi ¢6 01 trang gom 13 cau) Thoi gian 1am bai: 120 phit

I. PHAN GHI KET QUA: (10 diém, thi sinh chi can ghi két qud vao gidy thi)

Céau 1: Ratgonbiéuthl’rcA:\/3+ 5+ 2v3 3+\/3—\/5+2\/§

Cau 2: Tinh gia tri biéu thac M = —35";’““ khix =3+ 2.

Cau 3: Cho 5 chit cai C, O, V, I, D dé biéu thi 5 chit s6 khac nhau va khac 0. Téng cia 5 sb
COVID, bCovi, IDCOV, VIDCO, OVIDC 1a 277775. TinhC+ O+ V + | + D.

Cau 4: Dé t6 chuc ky thi HSG 16p 9 Hoi dong thi X du dinh sip xép mdi phong thi 15 thi
sinh thi thay thira ra hai em. Néu b6t di mot phong thi thi tat ca thi sinh dir thi vira du chia
déu cho cac phong con lai. Hoi hoi dong thi X co tat ca bao nhiéu thi sinh du thi. Biét rang
cac thi sinh du thi cac mon khac nhau c6 thé ngdi cing mot phong va mdi phong thi khdng
duoc xép qua 22 thi sinh.

Cau 5: Tinh gia tri nho nhat cua biéu thire P =2a*+ b® - 2ab-8a +2b + 12
Cau 6: Bé do khoang céch tir chiéc thuyén dang dau & vi tri A dén bo sdng
bén kia. Nam xac dinh cac diém B, C & hai bd séng so cho A, B, C thang
hang va BC vuéng goc vai hai bd song (gia thuyét hai bd séng song song
véi nhau), réi chon mot diém E o bd séng bén nay (cting bo véi Nam) (Hinh
bén). Tién hanh do dac dugc BE = 90m va céc goc BEA = 30°, BEC = 60°.
Ho6i Nam tinh dugc khoang cach tir chiée thuyén dén bo song bén kia bang
bao nhiéu?

(x+1) yy+1)=0
+y2=5
Cau 8: Cho duodng thing d: y=(2m-3)x — 1. Tim tit c4 cac gia tri m dé duong thing
d cit truc Ox, Oy tai hai diém A va B sao cho dién tich tam glac AOB bang 4. N
Cau 9: Hinh bén gdm 13 hinh vudng déu c6 dién tich bang lem? . Cac diém A, B, i
C 1a cac dinh cua cac hinh vuéng (nhu hinh v&). Piém E nam trén canh BC sao cho
AE chia hinh gém 13 hinh vudng bén thanh hai phan c6 dién tich bang nhau. Tinh
d6 dai dO@.l’l BE. B E €
Cau 10: Cho tam gi4c ABC c6 goc BAC = 90°, ABC = 20°. Cac diém P va Q lan
lugt ndm trén cac canh AC, AB sao cho ABP = 10° va m = 30°. Tinh PQA.
II. PHAN TU LUAN: (Thi sinh trinh bay 1o gidi vao to gidy thi)
Céu 11. (3 dtem) Giai phu’ong trinh (x* — 1)(x+3)(x+5) = 9.
Cau 12. (5 dtem) Cho tam giac nhon ABC noi tiép trong duong tron tim O. Goi M 1a trung
diém AB. Lay hai diém D, E lan luot ndm trén canh AB, AC sao cho BD<DA, AE<EC va
OD = OE.
a) Ching minh OA? - OD? = DA.DB.
b) Goi G, H, K lan luot 14 trung diém cua doan BE, CD va ED. Chirng minh rang
KGH = EKH.
Cau 13. (2 diém) Cho cac sb thuc x, y, z thoa méin diéu kién x* + y* + z* +2xyz = 1. Tim gia
tri 1on nhat cia biéu thirc P = xy + yz + zx — Xyz.
----------- HET -------------

Cau 7: Giai h¢ phuong trinh {
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Luu y: - Thi sinh khéng dwoc sir dung tai liéu va mdy tinh cam tay;
- Giam thi khong gidi thich gi thém.

Ho va 60 thi SINR: o..ovocve e e e e eee e eeeve e e e aen o SO bdo danh:
SO GIAODUC VAPAOTAO  KY THI CHON HQC SINH GIOI TINH LOP 9
HA TINH - NAM HQC: 2020 - 2021
PHAN THI CA NHAN - Mén: TOAN
HUONG DAN CHAM

Luu y: - Tir cAu 1 dén cau 10 thi sinh chi can ghi ket qua, khong trinh bay loi giai.
- Moi céch giai cac dap an dung va ngan gon déu cho diém tuong tng.

Cau Ngi dung

Piém

Caul | Papsd: A=1++3
A2 =(3+\/5+2\/§)+(3—\/5+2\/§)+2\/3+\/5+2\/§.\/3—\/5+2\/§

:6+2\/9—(5+2\/§):6+2\/4—2\/§:2+2(\/§—1):4+2\/§:(1+\/§)2
:>A:1+\/§

1,0d

Tach: (x-3)°=2 & x°—6x+7=0

\/xz—6x+ 16 =\/x2—6x+ 7+9=3
x3—5x?+x—-1=(3-6x>+7x)+x>—6x+7—-8=-8 =>M=—

1,0d

3
8
Cau3 |[Papsé:C+0O+V +1+D=25.
Tac6: COVID + DCOVI + IDCOV + VIDCO + OVIDC = 277775
= (11111)(C+0+V +1+D)=277775
& C+0+V+1+D =25

1,0d

Cau 4 | bap an: Hoi dong thi X ¢ tat ca 72 thi sinh du thi.

Goi s0 phong du thi ban dau lax, x € N, x = 2

Vay s0 thi sinh du thi tai hgi dong X 1a: 15x +‘2

Sau khi bét mot phong thi thi mdi phong thi déu ¢6 y thi sinh, y € N, O<y< 22
Taco: (x-1)y=15x+2 < y = 135;";2 =15+ %

Vix,y€N=>x¢€{1;17}

TH1: x-1=1 ¢ x =2 => y = 32 (loai)

TH2: x - 1=17 & x =18 => y =16 (tm)

Vay s0 thi sinh du thila 15.18 +2 =272

1,0d

Cau5 | Pap sd: Gia tri I6n nhit caa P 1a 2
P=(b—-a+1)?*+@—-3)>+2=>2

Dau “=" xay ra khi {Z i g

1,08
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Pap s6: AC = 60+/3m 1,0d
AC = BC - BA = BE.tan60° - BE.tan30° = 60v/3m
CaUT | pap sé: Nghiem caahg Ia (1; -2); (-2:1), (X22;220), (-2, - Y1) 1.0d
{x(x +1)—-y(y+1)=0()
x2+y2=5 2)
W@ xE+D-yF+D =0 @ x-yx+y+D=0e| 7
* Véiy = x, thay vao (2) ta duoC 2x°=5 & x = J_r@ =>y= J_r@
* Véiy=-x- 1, thay vao (2) tadugc x° + (x + 1)° =5 & 2x* + 2x -4 =0
x=1
& 2(X-1)(x+2) =0 <
(x-1)(x+2) e
X=1=>y=-2
X=-2=>y=1
Cau 8 Pap sb: m € {E,E} 1,0d
16 " 16
N l L 1 . . CR—
HD: Puong thing d cét A (——;0); B(0; 1)
Do tam giac OAB vuéng tai O nén ta ¢6 Spap = 3 04.0B = 2.1.|——| =4
-2
<:>| ! |:8®|2m—3|=1=>2m—3=il<:> 16
2m-3 8 8 - 22
16
Cau9 | pap sé: BE = 1?zcm 1,0d
Mbi hinh vudng c6 dién tich bang lem? nén mdi hinh vudng A
déN co ,canl} bang lem. Goi ‘céc diém P, Q, F nhu hinh vé. .
Dé thay dé¢ AE chia hinh gobm 13 hinh vu6ng bén thanh hai N
phan bang nhau thi AE khong PF. Ta co: N
_ 1 _ 13 17 s
Saoc = Sospr + 5513 hinhvuong = 2 + 5= P \
=>-AQ.QE = ~ < AE = %:% = BE=QE—1=
s~ 1=5(m Q B E C
Cau 10 | Pap s6: PQA = 40°. 1,0d

Taco: ACB = 180° — ABC = 70°
ACQ =30° = AQ = §CQ(1)

Goi M 1a trung diém CB va K 1a diém trén AB sao cho KM L BC
Khidé taco A ABC ~ A MBK = =2 =23 (2)
VéIT(T:ITITC‘: 20° = QCK = BCQ —20° = 20°

Do d6: CK, BP lan luot 1 phan giac ctia goc QCB va ABC, suy ra
Qc _CB. AB _CB _ 4B

AP
QK BK’ AP CP CB_C_P(S)
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1 1
) ; . QC _RCQ 3¢ _BM _ c
Tu (1), (2) va (3) ta co: ikt
BA _ 4P A0 _ AP .
BC  PC QK PC »

Suy ra PQ// CK (dinh 1y déo talet) = CQP =

QCK = 200 A4 Q K B

= PQA = AQC — COP = 60° — 20° = 40°.

Mat khac (x +y)?+1 > 2(x+y) 2 x +y < -

2 _ 2 2
Dodo: 2P =(x+y+z)P-1< (S E 4 20 ) g =2 5p<l
2 2 4 8
1—x2=1-y?
Dau “=" xay ra khi (x+y)?=1 (=>x=y=z=%

x2+y?+z2+2xyz=1

Cau 11 | (x* - 1)(x + 3)(x+5) = 9 & (x-1)(x+1)(x+3)(x+5)=9 1,0d
@Bd) | © (C+4x-5)(x*+4x+3)=9
Patt=x? + 4x + 3 ta duoc t(t-8) = 9 & [tt=_‘91 1,0d
Voit=-loxX +4x+3 =-1o (x+2)°=0o x=-2 0,5d
V6it=9 & (x+2)°=10 & x = -2 + 10 0,5d
Vay nghiém ctia phuong trinh 1a: -2; -2 - v/10; -2 + V10
Cau 12
(5d)
a) Do M a trung diém cua AB nén OM L AB, suy ra ta co 1,5d
OA? - OD? = (OM? + MA?) — (OM? + MD?)
=MA” - MD? = (MA - MD)(MA + MD) = DB.DA (dpcm) 1,5d
b) Do G, H, K lan luot 14 trung diém cua doan BE, CD, ED nén KG//AB va KH//AC 0,5d
suyraGKH = BAC ()va=e =X _1, XK _DB (9
DB EC 2 KH EC
Mt khéc chimg minh twong tu céu a ta c6: OA” — OE” = EC.EA 0,5d
Do OD = OE va két qua cua cau a ta co 0,5d
= OA% - OE? = OA? - OD? < DB.DA =EC.EA & % = % ©)
Tir (2) va (3) suy ra-— = == (4) 0,5d
Ttr (1) va (4) suy ra hai tam giac EAD va GHK dong dang nén goc DEA = KGH.
Ma KH//AC nén DEA = HKE suy ra KGH = EKH. (DPCM)
Caul3 [ 2P =2(xy +yz +zX) = 2Xyz = 2(Xy + Yz + zZX) + X° +y* +72° - 1= (x +y+2)°-1 0,5d
(Qd) | Miatkhdc X +y* + 2+ 2xyz=1 & XYV +2xyz + 2 = 1 - X* - y* + X°y° 0,5d
= Xy +2)° = (1-x)(1-y)
TUX +y +2°+2xyz= 12X <1 y¥<1=21-x*>0;1-y*>0 0,5d
2
Ap dung co-si, ta ¢ (1-x%)(1- y?) < (Z_xZ—_yz) exy+z < Z_xZ—_yz
oz < 2—x%2-y2-2xy _ 2—(xz+y)2
(x+y)%+1 0,5d

------------ (N]c] J——
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GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI CAP TINH THCS NAM 2021
- TINH TUYEN QUANG Mo6n thi: TOAN
| 4

Thoi gian 1am bai: 150 phut, khéng ké thoi gian giao dé
PE THI CHINH THUC (Pé thi nay c6 01 trang)

Cau 1(5.0 diém)

1 1 1 1
5 +5 =t 5
1"+21 3 +23 5 +25 2021° +2.2021

a)R{t gon biéu thic : S =

b)Cho a;b >0 théa min : /a+1++/2b = 6.Ching minh: a+b >11
Cau 2: (5.0 diém )Giai cac phuong trinh va hé phuong trinh sau :
a)X' —5x° +6=0
0 X2+ Xy —2Xx—y+1=0
J2x+y—1-x42=0
Cau 3: (5 diém)
Cho tam giac nhon ABC ( AB < AC)néi tiép dudng tron (O) va ngoai tiép duang tron (1) .Goi D Ia tiép
diém cua BC véi duong tron (1); Al cét lai duong tron (O)tai diém M = A; MD cit lai duong tron (O)
tai Q=M ; AP la duong kinh cua dudng tron (O).Ching minh rang
a) AMBQ ddng dang véi tam giac MDB
b) MIZ — MQ.MD
¢)Ba diém P;1;Q thing hang
Cau 4: (3,0 diém)

2X+1
3x+1

a)Tim tat ca cac s6 nguyén xthoa A = €z

2p 11
b)Chang minhrang: 2 3 —1 chiahétcho 2”7 — 1vai moi s6 nguyénts p > 3

Cau 5: (2,0 diém)

C6 hai chiéc may in the dac bigt A va B c6 thé in ra nhiing tim thé c6 chira cac b¢ sb c6 dang (a;b)trong d6
a la ma sé cua the; b 1a ma s ciia nguoi ding the do ( trén mdi thé co dung 1 b s6 Khi dwa thé c6 chira bo
s6 (@;b)vao may in A may s& in rathé ¢ bo s6 (6a;b +5) va tra lai thé co bo sé (@,b)ban dau ; khi dua
hai thé c6 bo sb (a;b) va (b,c) vao may in B may s& in ra thé c6 bo sé (6a;c¢) va tra lai 2 thé c6 bo sb
(a;b)va (b,c)ban dau .Hoi tir thé c6 b sé (22,12) ban dau ; hai may in A; B co thé in ra thé co bo sé
(1975;304) hay khong ?Vi sao .
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HUONG DAN GIALI

Cau 1:
a) Ta ¢6 cong thic tong quat : (2n +1)2 +2.(2n+1)=(2n+1)(2n+3)

Vanhanthay (2n+3)—(2n+1)=2

1 1 1 2 1[ 1 1 ]
= > = = —, — — _

(2n+1)° +2(2n+1) (2n+1)(2n+3) 2 (2n+1)(2n+3) 2\2n+1 2n+3
Apdungtac6:1* +21=13; 3 +23=35;5 +25=57,....... : 2021% 4 2.2021 = 2021.2023
viys=24 L b 1

’ 13 35 57 7 2019.2021 2021.2023
—1[1_1_{_&_14_1_&4_ + 1 _ 1 + 1 _ 1 ]
) 3 3 5 5 7 77 2019 2021 2021 2023

1[1 1 ]_1011

207 2023) 2023

b)Bat dang thirc can ching minh < a+1+b>12

Theo bdt C6 Sita dugc : (a+1)+4 > 4a+1

Vab+8> 280 =42b

Conglaitaco: (a+1)+b+12>4(Va+1++2b)=46=24=a+b>11
Céu 2:

a)Giai phuong trinh : X* —5x*+6=0

Patt=x*(t>0)=>t*-5t+6=0«(t—2)(t—3)=0

t=2
@lt_sﬁx:iﬁ;i\@
Két luan ; X = £+/2; £+/3 12 céc nghiém caa phuong trinh
b)Giai hé phuong trinh :
X*+xy—2x—y+1=0(1)
J2X+y—1-x+2=0(2)

Xét phuong trinh (1) & (X—l)2 + y(x—l) =0& (X—l)(X—i— y—1) =0

x=1

&
X=1-y
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Xét x =1=,/y +1+1=0(thay vao (2)) (v6 nghiém)

Xét X =1— ythay vao (2)tadugc: \J1—-y+y+1=0

y=-3

-y—-1>0 y<-1
SPl-y=-y-1l& &

2 2 =
1-y=y"4+2y+1 y*+3y=0
Khiy=-3=x=4
Két luan : (x; y) = (4; —3)Ia nghiém cua hé phuong trinh

Cau 3:

a)Tacé Al la phan gisc goc BAC = MB = MC ( M la didm chinh giita cung nhé BC)
Do d6 DBM = BQM ( 2 géc néi tiép chin hai cung bing nhau )

Viy ABMD déng dang AQMB = 12 _MD _ yiez _ vip Mo
MQ MB

b)Ta chirng minh : MBI = MIB
Taco: MIT?::@—F@ va ﬁ?:\A:CTIi( Bl l1a phan giac A/BE)

Va@zm:Wﬁ@:@—km:ﬁﬁvaynéntamgiéc MIBcan o M
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Vay nén MI? = MD.MQ
c)Taco: @:@-W:mt@-@

Laicé ID//OM jmzm\O(soletrong)

Va MI2 = MD.MQ = % = % = AMIQdéng dang AMDI (c.g.c)) = IQM = DIM

Vi ciing c6 A/cﬁzéA/oﬁzé(lso"—zﬂ/E):go%m\o

Thay vao ta co @ —180°—90° + AMO — AMO = 90° 1)
Mat khac AP 1a duong kinh ciia duong tron (O) = AQP = 90°(2)
Tir (1) va (2) ta duwoc ba diém P;1;Q thing hang ( dpcm )

Céu 4:

2X+1
3x+1

a)Tim tat ca cac sb nguyén xthoa A = €z

_ 2x+1
3x+1

Tacod: A

€ Z = (2x+1)}(3x +1) (Vi tir va mau déu 1a s6 nguyén )

= 3(2x+1)}(3x+1) = 2(3x +1) +1{(3x + 1) = 1i(3x +1)

x+1=1
=
AX+1=-1

= X = 0( thw lai thay thoa man)

b)Ta chig minh : 2°* —1:(3p)

Taco (2;p)=1(vipnguyéntd p>3)nén 2°* =1(modp) ( dly Ferrmat nho )
vay 2P —1ip

Vaplénén p=2m-+1(vipnguyénts p > 3)

Nen 2P0 —1=2" —1=4" —1}(4—1)=2"" ~1:3

p-1
Mat khéc (3; p) =1 nén 2° L —1:(3p) = 2 i
p-1 p-1
Véyz 1Ep:>2 1=p.b(beZ*)
3 3
2P g

Dodo 2 * —1=2"—1=(2°) —1°}(2° —1)(dpem)
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