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DAI HOC QUOC GIA HA NOI DE THI TUYEN SINH VAO LOP 10
TRUONG PH KHOA HOC TU NHIEN TRUONG THPT CHUYEN KHTN NAM 2020

MON THI: TOAN (cho tat ca cac thi sinh)
Thoi gian 1am bai: 120 phuat (khong ké thoi gian phat de)
Cau L. (4 diém)
XC+yi+xy=7
9%* =xy’ +70(x—y)
2) Giai phuong trinh: 11v/5— X +8v2x -1=24+3,/(5-x)(2x -1)

1) Giai hé phuong trinh : {

Cau II. (2 diém)

1) Tim X, Y nguyén duong théa man X°y? —16xy +99 = 9x* + 36Yy° +13x + 26y
2) Véi a,b 1a nhitng s8 thuc dwong thoa man
2<2a+3b<5  ;8a+12b<2a’+3b°+5ab+10

Chting minh ring: 3a* +8b” +10ab < 21
Cau III. (3 di€m)

Cho tam gidc ABC c6 BAC goc nho nhat trong ba gdc ctia tam giac va noi ti€p duong
tron (O). Di€m D thudc canh BC sao cho AD 1a phan giac BAC. L&y céc diém M, N
thudc (O) sao cho duong thing CM, BN cling song song véi duong thang AD
1) Chting minh rang AM = AN
2) Goi giao diém ctia dueong thang MN véi cac dwong thang AC, ABTan luot1a E, F.
Chttng minh rang bén diém B,C, E, F cing thudc mot duong tron
3) Goi P,Q theo thit tw 1a trung diém cta cac doan thang AM, AN. Chting minh rang
cac duong thang EQ, FP, AD dong quy.

Cau IV. (1 diém)
Véi a,b,Cla nhitng s6 thiee dwong théa man a + b + ¢ = 3.Chtéing minh rang:

a(a+ bc)2 b(b+ ca)2 c(c+ ab)2

b(ab+202) ’ c(bc+2a2) ’ a(ca+2b2) =4

DAP AN
Caul.

X+y+xy=7 (@

1) Giai hé phuwong trinh:
P 8 {9x3 =xy’+70(x-y)  (2)
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= 3 (Vo nghiém), doddé X # Yy
8x° =0 <=0

Nhan ca hai v€ ctia phuong trinh (l) v6i X—Y # 0ta co:

(1) (x- y)(x2 +y? +xy):7(x— y)e X -y =7(x- y)<:>10(x3— y3):70(x—y)

Néu X =Y, hé phuong trinh trd thanh {

Thé vao phuong trinh (2) ta co:
(2)<:>9x3=xy2+10(x3—y3)<:>x3+xy2—10y3=0
<:>(x—2y)(x2+2xy+5y2):0<:>|:x2_2y:O (23)

x> +2xy +5y° =0 (4)
Ta co: (3)<:>x:2y
y=1=>x=2

Thé vao phuong trinh (1) ta cé: 4y* + y> +2y* =7 < 7y* =7 <:>[
y=-1=>x=-2

(4) = X +2xy + Y +4y* =0 (x+2y) +4y* =0
<:>(x+2y)2 +(2y)2 =0<:>{);J:§y =O<:> x =y = 0(ktm)
Vay nghiém ctia hé phuong trinh 1a (X;y) € {(2;1);(-2;-1)}

2) Gidi phuong trinh: 11V5— X +8v2x -1 =24 +3,/(5- x)(2x -1)
115 x +82x~1=24+3,/(5-x)(2x-1) (*)

5-x>0 1
& —<x<5
2x-1>0 2

J5-x=a(ax0) {a2=5—x
bat: = ,
Vv2x-1=b(b>0) [b"=2x-1
=2a’+b*=2(5-x)+2x-1=9
11la+8b=24+3ab (1)
2a2+b2=9 (2)
Giai phwong trinh (1)ta cé: (1) < 11la—3ab=24-8b < a(11-3b)=24-8b(*)

DKXD: {

Khi do ta cé:{

V6ill-3b=0<Db =%:> (*) = Oa:—%(vé ly)=Db :%khéng la nghiém ctia

phuong trinh (¥)
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24—-8b 8b-24 8b—-24
= = , Thay a=
11-3b 3b-11 3b-11

2
(2)< 2@2‘ ﬁj +b?=9

N 2(64b2 —384b + 576) +b? (9b2 —66b +121) = 9(9b2 —66b +121)

<> 128b° —768b +1152 + 9b* — 66b° +121b* —81b* +594b -1089 =0
< 9b* —66b° +168b° —174b + 63 =0 <> 3b* — 22b° + 56h* —58b +21=0

& (b-1)(30° —19b° +37b - 21) =0 < (b -1)(b-1)(b-3)(3b-7) =0

vao (2) ta duwoc:

b-1=0 b=1 [V2x-1=1 2x—1=1 X =1(tm)
<|b-3=0 <|b=3 < |V2x-1=3 < |2x-1=9 < | x=5(tm)
-7=0 1, _7 x—1=L |x-1=2 x=§(tm)
L 3 L 3 L 9 L 9
Vay phuong trinh ¢6 tap nghiém S = { }
Cau II.

1) Tim X, Y nguyén dwong théa man: X°y* —16xy +99 = 9x* + 36y” + 13X + 26y
x°y? —16xy +99 = 9x* +36y* +13x + 26y
X2y? + 20Xy + 99 = 9x* + 36Xy + 36y* +13x + 26y
< (X°y? +20xy +100) - 1=(3x +2y) 13(x + 2y)(*)
x+2y=a(a>0)
bat
xy +10=b(b>10)
= (*) < b*-1=9a° +13a

< 9a? 23aE @—@ =ph?-1

6 36 36
(3a 1;) —bzz%@(mmm) ~362 =133

<> (18a—6b+13)(18a +6b +13) =133 1)

Talaicé: a,b>0=>18a+6b+13>18a—-6b+13>0
Lai c6 133=133.1=19.7
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b=11
[(18a+6b+13=0 [ [18a+6b=120 {a=3 (tm)
18a—6b+13=1 | |18a—6b=—12 .

=>(1) e = a:_g
18a+6b+13=19 18a+6b =32 6 (ktm)
| |18a-6b+13=7 | |18a—6b=—6 o 25
I 18
X+2y=3 Xx=3-2y Xx=3-2y X=3-2y
= =S =S =S
xy+10=11  |xy=1 y(3-2y)=1 " |2y*-3y+1=0
(x=3-2y
<:>{x=3—2y - 1(kt )@{x:l(tm)
] y=— m
(2y-1)(y-1)=0 2 y =1(tm)
Ly=1

Vay phuong trinh ¢ nghiém (X;y) =(11)

2) Véi a,bla nhimng s6 thuc duong théa man 2 < 2a+3b <5(1);
8a+12b < 2a’ +3b° +5ab +10. Chitng minh ring 3a° +8b* +10ab < 21(2)
Giai
(2) = 8a+12b<(2a+3b)(a+b)+10<5(a+b)+10
<> 3a+7b <10.Mit khac 2a+3b <5
Dy dodn déu "="xayra < a=b=1

Ta cé: 3a° +8b” +10ab =(3a+4b).(a+2b)
(M

2
A 7 A+B
Ap dung bat dang thirc AB < (—)

, ta co:
(9a+12b + 7a +14b)’

21.(1)=[3(3a+4b)][7(a+2b)]< 7

(16a+ 26b)’

=21.(1)< = (8a+13b)’

Ta biéu dién 8a +13b theo 3a+ 7b va 2a + 3bbang cach dong nhat hé s&
Xét 8a+13b=x(3a+7h)+y(2a+3b)

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




Website:tailieumontoan.com

< 8a+13b=(3x+2y)a+(7x+3y)b
X_2
3x+2y=8 5
=S =
7x+3y=13 7
5

2 2
:>21.(I)s(8a+13b)2=E.(3a+7b)+%.(2a+3b)} s(§.10+%.5j o1

=(1)<21.
Dau "="xayra < a=b=1

Cau III.

1) Chéng minh rang AM = AN
Ta c6: NBA= DAB (so le trong do BN //AD)

TAI LIEU TOAN HQOC
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DAB = D/R:(gt); DAC = ACM (so le trong do CM //AD)

— NBA=MCA = sd AN =sd AM (trong mot duong tron, hai goc ndi tiép bang nhau thi
chan hai cung bang nhau).

Vay AM = AN (trong mot duong tron, hai day bang nhau cing hai cung bang nhau)

2) Ching minh rang 4 diém B,C, E, F ciing thudc mot duwong tron.

— 1 — —
Ta c6: AEF = E(Sd AN +sdCM )(g(’)c c6 dinh ¢ bén trong duong tron)

= %(Sd AM + sd (/Zﬁ) = %Sd AC = ATBT: (g6c noi tiép bang nira s8 do cung bi chan)
Vay tir gidc BCEF la t& gidc ndi tiép (t& gidc co goc ngoai va gdc trong tai dinh d6i dién
bang nhau) hay B,C, E,F cling thuéc mot dwong tron.
3) Chiing minh cac dwong thaing EQ, FP, AD dong quy
Ap dung dinh Iy Mé-1é-na-uyt trong tam giac AHN, cat tuyén EKQ, ta co:
EN KH QA _ 1 EN KH

EH KA ON = EH KA =1(do Qla trung diém cua AN(gt)nén QA=QN)
:ﬂ:ﬁm
EH KH

Goi ADNPE Z{K'}.Ta di chtmg minh K'=K
Ap dung dinh ly Mé-1é-na-uyt trong tam giac AHM , cat tuyén PKF ta cé:
kM .K H . PA =1:>m.ﬂ=l(Do Pla trung diém caa AM (gt)nén PA=PM)
FH K'A PM FH K'A
:m:ﬂ(“)

FH K'H
EN FM FM FH FM -FH HM

Ta sé chitng minh = = = (*) (tinh chat day ti s6

EH FH ~EN EH EN-EH HN
bang nhau)
Vi BN //AD //CM nén 4p dung dinh ly Ta - let ta c6: HI\I\/II =I[D)—CB:
Lai 6 : % = % (dinh ly dwong phan giac), do d6: w\l\/: = ﬁ_g(l)
Xét AAEF va AABC c6: AEF = ABC (cmt), BAC chung

AC AF

= AAEF ~AABC(gQ)=> —=—

(99)= 5 =222

HM AF

Tir (1) va Q) = —— = — 3
tMva@=—-o="r (3)
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AF HF
Tiép tuc ap dung dinh ly duong phén giac trong tam giac AEF ta co: AE E(4)

Tt (3) va (4) ta suy ra II_-Ill\I\/II = %, do do (*) dwgc chiing minh, ttec la % = %( Il )

Tl‘r(l),(ll),(lll)suyra El'j =%,dodé K=K"
Vay EQ, FP, AD dong quy tai K
CaulV.

Véi a,b,c>0,a+b+c=3tacé:

_a(a+bc)’ .\ b(b+ca)’ .\ c(c+ab)” a*(a+bc)’ ) b?(b+ca)’ .\ c?(c+ab)’
_b(ab+2c2) c(bc+2a2) a(ca+2b2)_ab(ab+2c2) bc(bc+2a2) ca(ca+2b2)

2 2 2 2

. a- b° ¢ a+b+c

Ap dung BDT —+—+—2¥tacé:
X 'y z X+Y+2

(a2 +b?+c? +3abc)2 g (a2 +b2+c?+ 3abc)2
> P>
a’b® +b’c® +c’a’ + 2abc(a+b+c) (ab+bc +ca)’
a+b+c=p
bt <ab+bc + ca=q,4p dung BDT Schur ta c¢4: 9r > p(4q - pz)
abc=r

= 9abc >3 4(ab +bc +ca) -9 | <> 3abc > 4(ab+bc +ca) -9
Khi d6 ta co:

[az +b%+c? +4(ab+bc+ca)—9]2

P> .
(ab+bc+ca)

[(a+b+c)2 +2(ab+bc+ca)—9}2
P>

(ab+bc+ ca)2

34 2(ab+bc+ca)-9] ?
2[ +2(ab+bc+ca) ]:P>4(ab+bc+ca) 4

(ab+bc +ca)’ ~ (ab+bc+ca)’

Diu "="xayra < a=b=c=1

Vay P > 4(dfcm)
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BO GIAO DUC VA PAO TAO CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HOC SU PHAM HA NOI DPoc lap - Ty do — Hanh phiic
PE CHINH THUC

Bai 1. (2,0 di€m)

Cho biéu thirc P = [

ax 8 | [x-1 2
2+/x  4-x ) x=2Jx +/x

a) Rat gon biéu thie P

}Véi X>0:x#4:x#9

b) Tim Msao cho m(\/;—3).P > X +1dang véi moi gia tri X >9

Bai 2. (3,0 di€m)

a) Trong hé truc toa dd OXy cho hai duong thang (dl) 'y =5X+9va
(d,):y=(m?—4)x+3m (Mla tham s6). Tim céc gia trj ciia M dé hai duong thing
d,va d,la song song.

b) Cho phuong trinh: X* — 2(m —1)x+2m—5=0 (mla tham s6). Tim cAc gié tri cta
M dé€ phuong trinh trén c¢6 2 nghiém X, X, théa man:

(xf —2mx, +2m —1)(x2 -2)<0

) Hai 6 t6 cing khoi hanh mot lic trén quang duong tir A dén B dai 120km . Vi méi
gi0 0 to thit nhat chay nhanh hon 6 t6 thit hai 1a 10km nén dén B trudce 6 to thi hai
1a 0,4 gio. Tinh van t8c mdi 6 to, biét rang van toc ctia mdi 6 t6 1a khong d6i trén ca
quang duong AB.

Bai 3. (1,5 di€m)
Bac An mudn lam mot ctra s6 khudn go, phia trén c6 dang nira hinh tron, phia
dudi c6 dang hinh chir nhat. Biét rang : dwong kinh ctia ntta hinh tron ciing 1a

canh phia trén ctia hinh chit nhat va tong d6 dai cac khuon gob (cdc duong in
dam vé trong hinh bén, bé qua d6 rong ctia khudn gd) 1a 8m.Em hay gitip bac
An tinh d6 dai cac canh ctia hinh ch nhat dé ctra so c6 dién tich 16n nhat

Bai 4. (3,0 di€ém)

Cho dudng tron (O)va mot diém ndm ngoai dudng tron. Ké tiép tuyén AB véi
duong tron (O) (B 1a ti€p diém) va duong kinh BC.Trén doan théng COlay diém | (|
khac C va O). Duong thang lAcét (O)tai hai diém D va E (D ndm giita A va E). Goi H
1a trung diém ctia doan thang DE

a) Chung minh AB.BE = BD.AE
b) Puong thang d di qua diém E song song véi AO, d cat BC tai diém K.Chiing
minh HK //CD
c¢) Tia CDcat AO tai diém P,tia EO cat BP tai diém F.Chutng minh tt giac BECF
la hinh chi* nhat
Bai 5. (0,5 diém) Tim céc s thuc X, Y, Z thoa man cac diéu kién sau:
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0<xy,z<1
X y z 3
+ + =
1+y+zx 14+4z+xy 1+x+yz X+y+z

DAP AN

Bai 1.

a) Ruat gon bi€u thiec P
Vé6i X>0,X#4,X#9 ta co:

[4\/— ][\/—1 2]_ Wx_ 8x | Wx-1 2
24x  A—x){x=2Jdx Jx) | 2++/x (2—&)(2+&) ' &.(&—2) Jx
ax(2-Vx)+8x Vx-1-2(Vx-2) gfx_axeax  VX(vx-2)

(2-Vx)(2+Vx) " Wx(Vx-2)  (2-vx)(2+x) Vx-1-2x +4

8/x + 4x (\/; 2)_ (\/;+2).\/§_ 4x
3-Vx  (Vx+2)(Vx-3) Vx-3

P=

_(2—\/;)(2+\/§)
Vay PZ\/;)iS.
b) Tim Msao cho m(\/;—S).P > X +1dang véi moi gia tri X>9

biéu kién: X >9. VX >9, Ta co:

4x
m\/§—3.P>x+1<:>m \/§—3. >X+1
(Vx-3) (Vx=3)7—
<:>4mx>x+1<:>(4m—1)x>1<:>4m—1>l
X
. o1 1
Vi X>9nén —<—
X 9
Do d6 4m — 1>l VX >9thi 4m— 1>1<:>4m>E<:>m>i
X 9 9 18
5
Vay m>—
AT
Bai 2.

a) Tim céc gia tri cia M d€ hai duwong thang d,,d, song song

TAI LIEU TOAN HOC
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Ta c6 hai dwong thang (dl)i y=5Xx+9va (dz): y =(m2 —4)x+3m song song

, ) m=3
m—4=5 m-=9
= = Siim=-3em=-3
3m=9 m=3
m=3

Vay m =—3thi duong thang d,va d,song song.

b) Timm d& (X, - 2mx, +2m -1)(x, —-2)<0
Xét phuong trinh: X* —2(m—1)x+2m-5=0, ta cé:
A'=(m-1)"-2m+5=m*-2m+1-2m+5
=m?—4m+4+2=(m-2)" +2>0(vm)

nghiém phan biét X, X, véi moi M

=> Phuong trinh da cho ludn co hai

Ap dung hé thitc Vi et ta co: {X1+X2 =am-2
XX, =2mMm—5
Vi X 1a nghiém ctia phuong trinh da cho nén ta co:
X —2(m-1)x +2m-5=0< X7 - 2mx, + 2x, + 2m-5=0
S X —2mx +2m—142x —4=0< X} —2mx, + 2m-1=-2(x, - 2)
Theo dé bai ta co:
(X —2mx, +2m—1)(x, - 2) <0< -2(x, —2)(x, - 2) <0
(% —-2)(%,-2)=20 XX, —2(X +X,)+4>0
©2m-5-2(2m-2)+4>0<2m-1-4m+4>0

<:>2m—1—4m+420<:>—2m2—3<:>m£%

3
Vay m < Ethéa man diéu kién bai toan

¢) Tinh van t6c moi 6 to
Goi van tdc ctia 6 to thirnhét 1a x(km/h)(x >10)
A e \ . 120
= Thoi gian 6 t6 th nhat di hét quang duong ABla —(h)
X
Van toc cta 6 to thit nhat 16n hon van toc ctia 6 to thit hai 1a 10km / h = Van t6c ctia 6 tO
thit haila: Xx—10(km/ h)
120
x-10

(h)

= Thoi gian cua 6 t6 thit hai di hét quang duong ABla :
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e 2
Vi 6 t0 thit nh&t dén B trude 6 t6 thit hai la 0,4h = = hnén ta c6 phuong trinh:

120 120 _2 . 5120x5.120.(x10) = 2x(x~10)
x-10 x 5

< 600X —600x + 6000 = 2x* — 20X <> 2x* — 20x — 6000 =0
< x* —10x —3000 = 0 <> x* —60x +50x —3000 =0
Xx-60=0 X =60(tm)
f—
Xx+50=0 X =-50
Vay van tdc ctia 6 to thi nhat la 60km / hva van t6c ctia 6 t6 tht hai: 60 —10 =50(km / h)

Bai 3. Tinh d6 dai canh va dién tich 16n nhat

<:>(x—60)(x+50):0<:{

X

Goi duong kinh ctia ntra hinh tron la X(m)(0 < X <8) = Béan kinh ctia ntra duong tron
X
5 (m)
2
Khi d6 canh phia trén ctia hinh chir nhat: X(m)

Goi canh con lai cia hinh chit nhét la y(m)(O <y< 8)

P X
D¢ dai ntta duwong tron phia trén: Enx=7(m)

~ X
Khi d6 ta c6 tong do dai cac khuon gb: %+ x+2y=8<:>(%+1jx+2y=8

<:>2y=8—(%+1)x<:> y=4—(”12Jx

1 (XY Xt
Dién tich cta ctra s6: S =E7Z > +xy=?+ Xy
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+4| , 16 16 ) ( 16 Y
X|<S=- | X5 =2X. + -
4 8 T+4 \r+4 T+4

T+4 16 Y 32 32
S=- J X—= + <
8 wT+4 T+4 rm+4

16 16

Dau "="xayra < X — =0 X= (tm)
T+4 T+4
T+2 16 47Z'+16—4(7Z'+2) dr+16—-4r -8 8
=>y=4- . = = = (tm)
4 r+4 T+4 T+4 r+4
Vay khi ctra s0 6 dién tich 16n nhat thi d¢ dai canh trén cua hinh chir nhat la: 2 mva
T+
canh bén ctia hinh chi* nhat la (cm)
T+4

Bai 4.

a) Chung minh AB.BE = BD.AE
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Xét AABD va AAEB co: Achung; ABD = AEB (goc ndi tiép va goc tao bai tiép tuyén va
day cung ciing chén BD) = AABD ~ AAEB(g.g)

= 222 =22 (ha cip canh twong g 11 1¢)=> AB.BE = BD. AE (dfen)

b) Ching minh HK //CD
Vi H 1a trung di€ém cta DE(gt) nén OH L DE (tinh chat duong kinh va day cung)
= OHD =90° = OHA=90"
Xét tir gidc OBAH c6 : OHA = 90° (cmt); OBA = 90° (do AB!a tiép tuyén ctia (O))
— OHA + OBA =90° +90° =180° = OBAH 12 ttt gidc ndi ti€p
— OAH =OBH (hai goc ndi tiép cuing chan cung OH)
Ma OAH = HEK (so le trong do d / /OA)
— OBH = HKE = HBK = Tt gidc BEKH 1a ttt gidc noi tiép (Tt gidc c6 hai dinh ke
nhau cting nhin mot canh duéi cac géc bang nhau).
— HKB = HEB = DEB (hai goc ndi tiép cuing chan cung HB)
Ma DEB = DCB (hai goc ndi tiép cling chan éB) — HKB = DCB (hai géc noi ti€p cung

chan cung BD) = HKB = DCB (: |§E\B) Lai c6 hai géc nay & vi tri dong vi bang nhau
= HK //CD(dfcm)

¢) Ching minh BECF 1a hinh chit nhat
Ké tiép tuyén AQ véi duomg tron (O) (Q = B)

Xét te giac OBAQ c6: OBA + OQA =90° +90° =180° = OBAQ1a tt gidc noi tiép (Tt
gidc c6 tong hai goc d6i bing 180°)

— OBQ = OAQ = PAQ (hai goc ndi tiép ciing chén cung OQ)

Lai c6: OBQ = CBQ = CDQ (hai goc néi ti€p cing chén cung CQ)

— PAQ=CDQ (z O@T}) — Té gide APDQI ttt gide néi tiép (Tt gide c6 gbe ngodi
bing gbc trong tai dinh di dién)=> ADP = AQP (hai géc noi tiép cting chin AP)

Ma ADP = CDE (d6i dinh)=> CDE = CBE (hai géc ndi ti€p cing chén CE)

— AQP=CBE (1)

Xét AABPva AAQP c6: APchung; BAP = QAP (tinh chét hai tiép tuyén cit nhau);
AB = AQ ( tinh chat hai ti€p tuyén cat nhau) = AABP = AAQP(c.g.c)

— ABP=AQC  (2)(hai gbc tuong tmg)
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Tie (1) va (2) = CBE = ,@(: A/Q\P)

= CBE + CBF = ABP + CBF = EBF = ABC =90’

— EBF 1x gbc ndi tiép chdn nira duon tron (O) nén EF 1a duong kinh cua (O)

= Ola trung di€ém cua EF

Xét ti gidc BECF c6 hai duong chéo BC, EF cit nhau tai trung diém moi duong
— BECF 12 hinh binh hanh. Lai c6: EBF =90°(cmt) nén BECF 12 hinh ch nhat
(dfcm)

Bai 5.

Cx<1=>xP<1
Ta co:
Xy <y

=X+ XY <1+ y= X2+ Xy + X <1+ y+2X

= ! > ! = ! < L
X +xy+xz l+y+zx  l+y+xz x(x+y+z)
= X < !
l+y+Xx2 X+y+z
1 z 1
Chttng minh tuwong tw ta co: y < ; <
1+z+Xy X+y+z 1+Xx+yz X+y+z

Cong vé& theo vé& cac bat dang thiic ta duregc :

<
1+y+xz 1+z+xy 1+x+yz X+y+12

x+y+z 3

Dau "="xayra & X=y=z=1

Vay ¢6 duy nhat 1 cdp s6 thoa man yéu cau bai toan (X; Y; Z) = (1; 1 1)
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DAI HOC QUOC GIA TP HO CHI MINH DE THI TUYEN SINH VAO LOP 10

TRUONG PHO THONG NANG KHIEU Nam hoc 2020 — 2021
HOI PONG TUYEN SINH LOP 10 Mon thi: TOAN (khéng chuyén)

Thoi gian lam bai 120 phiit, khong ké’ giao dé

3 3
Cau 1. (1,0 diém) Cho ba biéu thtrc \, __ X/x-8 () ()
2
3+(\/§+1) (x—4)(3x+1) 2++/X

a) Tim tat ca cdc sO thuc Xthoaman M =x—-4
b) Trong truwong hop cac biéu thiee M, N va P xac dinh, rat gon biéu thikc
Q=MN+P
Cau 2. (3,0 diém)

a) Giai phuong trinh (X4 +4x° — 5)[

X—3++/3+X 0
Jx -1
b) Cho hai s8 thue M, N théa man hai dwong thing (d ) Jy=mX+nva

A m
(dl) Y = X+3M+ 2N — MmN cat nhau tai diém | (3;9).T1’nh gia tri cia mNva —
n

c) Cho hinh chit nhat ABCD c6 chu vi bang 28(cm)va néi tiép duong tron (C)cé
bén kinh R =5(cm). Tinh dién tich hinh chit nhat ABCD
Cau 3. (2,0 di€m) Goi (P),(d )Ian luot 1a cic d6 thi cia ham s§ Y = X*va y =2mx+3
a) Chting minh rang duong thiang (d ) ludn cit parabol ( P) tai hai diém phan biét
A(Xl, yl) , B(XZ, yz)vc’yi moi s& thue M. Tinh Yy, + Y,theo M
b) Tim tat ca cac s6 thwc Msao cho Y, —4Y, = X, —4X, +3X,X,
Cau 4. (1,0 di€m) Mot kho hang nhap gao (trong kho chua ¢ gao) trong 4 ngay lién tiép
va mdi ngay (k& tir ngay thit hai) déu nhap mot lugng gao bang 120% lugng gao da nhap
vao kho ngay treedc d6. Sau d¢, tir ngay thit nam kho ngirng nhap va moéi ngay kho lai

Y 1
xuat mot lwong gao bang Elu’ong gao kho ¢ ngay trudc d6. Hay tinh lwong gao kho
hang nhap ngay thi nhat trong mbi trieong hop sau :

a) Ngay tht ba, sau khi nhap xong thi trong kho ¢6 91t4n gao
b) Téng sd gao da xudt trong cdc ngay thir ndm va thit sdu la 50,996 tdn gao,

Cau 5. (3,0 diém) Cho tam gidc ABC ngi tié¢p duong tron (T )cé tam O, 6 AB = AC,va
BAC > 90°.Goi M 1a trung diém ctia doan thing AC.Tia MO cét dudng tron (T)tai
diém D.Duong thang BC Ian luot cat cdc duwong thang AO va AD tai cac diém N, P
a) Chtng minh rang ti giac OCMN ndi tiép va BDC =4.0DC
b) Tia phén giac cua BDP cit duong thang BC tai diém E.Puwong thang ME cat
duong thang ABtai diém F.Chiing minh rang CA=CPva ME | DB

s ., s e o DE
¢) Chtng minh rang tam gidc MNE can. Tinh ti s6 DF
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DAP AN
Cau 1.
a) Tim Xkhi M =x—-4
XA/ X —8
Xét biéu thiee M = Jx > (DKXD: X >0)
3+(\/;+1)

Ta co:

wx-g (V%) -2 (Vx-2)(x+2dx+4)
3+( x+1) 3+(\/§+1)  Bex+2x+1
(\/; )(x+2\/§+4)

X+ 24X +4
Khidé M =x—-4

X —2=x-4=(Vx) ~2 & Vx-2=(Vx-2)(Vx+2)

in

Jx-2=0
@(\/;—2)(&+2—1)=0c>L/;_‘_l:o(vN)<:>X=4(tm)
Vay X=4thi M =x-4

b) Tinh Q=M.N + P
DKXD-{XZO
| x=4
Taco.l\/l—\/— 2,P—2+\/;
. (et (V1) (\/§+1—\/§+1)[(\/§+1)2 +(&+1)(&_1)+(&_1)2}
(x—4)(3x+1) (x—4)(3x+1)
_2(x+2\/§+1+x—1+x—2\/;+1)_ 2(3x+1) 2
(x—4)(3x+1) C(x-4)(3x+1) x-4
N
—Q=M.N+P= (J_ 2)X TR
2
S x+2 2+44x
Vay Q=1
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Cau 2.

x—3+«3+x}_o

a) Giai phwong trinh (X4 +4x% — 5)( Tx-1
X —

3+x>0 X>—3
x>0
PKXD: IJXx>0 x>0 <:>{ . Ta c6:
X=1
Jx-120  (x#1
oA o [ 5=0 ()
Jx-1 Xx—3+/3+x=0 (2)

Xét phuong trinh (1):x* +4x*-5=0

Dit t =x*(t>0), phuong trinh (1) tré thanh:

t? +4t-5=0t"-t+5t-5=0<t(t-1)+5(t-1)=0
t=1(t

< (t-1)(t+5)=0< (tm) & X2 =1 x=+1(tm)
t =—5(ktm)

Xét phwong trinh (2): X—3++/3+ X =03+ X =3-Xvéi x>0,x#1
3—-x>0 Xx<3 Xx<3

= , & , =
3+x=(3-x) 3+ X=X"—6X+9 X*—7x+6=0

X<3 X<3 X<3
<:>{x2—x—6x+6:0<:>{x(x—l)—6(x—1)=0<:>{(x—6)(x—1)=0

X<3 X<3
<9 X=6< 1| x=6(ktm) < x=1

{ [x=1(tm)
Két hop vdi diéu kién xéc dinh = X =1khéng thoa man.
vay S ={+1}

b) Hai duong thang d :y=mx+mva d,: y=X+3m+ 2n—mn cat nhau tai diém

x=1

1(3;9).Tinh m.nva %

l ed

\d d= A
Vidnd, {l}nen{ledl

TAI LIEU TOAN HOC
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9
9=3m+m 9=4m m=7
= =
9=3+3m+2n—mn 6=3Mm+2n—mn 9 3
6=3.—+2n—-—n
4 4
9 9
m=— m=—
— 4 = 4
3 3
—N=—— n=——
4 4 5

) 9 ( 3) 27 . m 9_( 3) 9 (—5) 15
Viy MN=—.| —— |=——va —=—1| —— |=—.| — |=——
4\ 5 20 n 4 5) 413 4

¢) Hinh chit nhat ABCD c6 chu vi bang 28(cm) va néi tiép dwong tron (C) ¢6 ban
kinh R =5(cm). Tinh dién tich t& giac ABCD

Theo bai ra ta c6: Hinh chit nhat ABCD c6 chu vi bang 28(CmM)nén c6 nita chu vi bang
14(cm). b3t AB = x(cm).(DK: 0< x <14) = CD =14—x(cm)

Goi O = AC N BD,Khi d6 O la tdm duong tron ngoai tiép hinh chir nhat ABCD
Hinh chit nhat ABCD noi ti€p dudng tron cé ban kinh R =5(cm)

= OA=5(cm)= AC =20A=10(cm)

Ap dung dinh Iy Pytago trong tam giac vuéng ABC ta co:
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~ AB’+BC?=AC*= x? +(14—x)2 =10% < x? + x> —28x +196 =100

& 2x* —28x+98=0< x* —14x+48=0

< X*—6x—8x+48=0<> x(x—-6)—-8(x—-6)=0

X—-6=0 X=6
=

Xx—-8=0 X=8

Véi X =6= AB =6(cm),BC =8(cm) = Dién tich hinh chit nhat ABCD 1a

S =6.8=48(cm?)

V6i x=8=> AB =8(cm),BC =6(cm)=> S 5., =8.6 = 48(cm’)

<:>(X—6)(X—8)=0<:{ (TM)

Vay dién tich hinh chit nhat ABCD bing 48cm?

Cau 3.

Goi (P),(d)l‘fm lwot 13 db thi ctia cic ham s6 Y = X*va y=2mx +3

a) Chémg minh duong thang (d )luén cat (P) tai hai diém phan biét A(X,;y,)va
B(Xz; yz)vé tinh Yy, + Y, theo m

Xét phuong trinh hoanh d giao diém ctia hai d thi (P)va (d)ta co:

x* =2mx+3 < x* —2mx—-3=0(*)

Phuong trinh (*) 6 A'=m*+3> O(Vm) —> Phuong trinh (*) lu6én c6 hai nghiém phan

biét X , X, voimoi M

Hay v6i moi M thi dwong thang (d )ludn cat (P ) tai hai diém phan biét A(X;y,)va

B(%;Y,)

Taco A/Be (d)nén:{y1 =2ma +3
Y, =2mx, +3

+ X, =2m

Ap dung hé thitc Viet vao phuong trinh (*) ta co: {Xl . Khi d6 ta co:

XX, =—3
Yy + Y, = 2MX +3+2mX, +3=2m(x, + X,) +6
=2m.2m+6=4m’+6
Vay Y, +Y,=4m’ +6
b) Tim Msao cho Y, —4y, =X —4X, +3%X,
Véimoi M thi duong thang (d )ludn ct (P) tai hai diém phan bigt A(X;;2mx, +3)va
B(X,;2mx, +3). Ap dung hé thic Vi — et ta cé: {Xl % =2m (1)
x,=-3 (2

Theo dé bai ta co:
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Y, —4Y, = X — 4X, + 3%X, < 2mx, +3—4(2mX, +3) = X, —4X, +3.(-3)
< 2mx, +3-8mx, =12 =X, —4X, -9 < 2mx, — X, —8mx, +4x, =0

1

2m-1=0 ==
<:>(2m—1)(x1—4x2)=0<:{ m4 _o® m=3
Xl_ XZ_ X1=4X2

Véi X, = 4X,, thay vao (Z)ta c6: 4X5 = -3 => Phuong trinh v6 nghiém
Vay m= 2 thoa man yéu cau bai toan
Cau 4.
a) Ngay thir ba nhap xong thi c6 trong kho 91 tin gao
Goi luong gao trong kho hang nhap ngay thi nhat la X (tan ) (DK: X > 0)
Luong gao kho hang nhap ngay thit hai 1a: X.120% =1, 2X (tan)
Luong gao kho hang nhap ngay tht ba la: 1,2X.120% =1,44X (tan)
Sau ngay thtt ba, lugng gao c6 trong kho 1a: X+1,2X+1,44X = 3,64X (tdn)
Vi ngay thit ba, sau khi nhap xong thi trong kho ¢6 91 tdn nén ta c6 phuong trinh:

3,64x=91< x= 91 = 25 (tan ) (thoa man)
3,64

Vay néu ngay thit 3, sau khi nhap xong, trong kho ¢6 91 tan gao thi lwong gao kho hang
nhap ngay tht nhat la 25tan.
b) Tong s6 gao da xuat trong cac ngay thit 5, thi 6 1a 50,966 tin
Lugng gao kho hang nhap ngay th tu 1a 1,44X.120% =1, 728X (tn)
Sau ngay thtt tu, lugng gao c6 trong kho la: X +1,2X +1,44x 41, 728X = 5,368X (tan)

Tl ngay thit 5 kho ngling nhap va mdi ngay kho lai xuat mot lugng gao bang Elu(yng
gao trong kho ¢ ngay truedc d6 nén:

SO gao xuét trong ngay thr 5 1a : %.5, 368x =0,5368x (tan)

S8 gao con lai sau ngay thw 51a : 5,368X —0,5368X = 4,8312X (tdn)

SO gao xudt trong ngay thi 6 1a : %.4,8312X =0.48312x (tan)

Vi tong s8 gao da xudt trong cic ngay thit 5, thit 6 1a 50,996 tdn nén ta c6 phuong trinh:
0,5368x +0,48312x =50,966 <> 1,01992x = 50,966 < x = 50(tm)

Vay néu tong s6 gao da xuat trong cac ngay thir 5, tht 6 1a 50,996 tan thi lwgng gao kho
hang nhap ngay th nhat 1a 50 tan.
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a) Ching minh OCMN Ia t¢ giac néi tiép va BDC =40DC
*) Tacd: AB = AC(gt) = Athudc duong trung truc caa BC
OB = OC (cing bang ban kinh) = O thudc trung truc cia BC
Khi d6 ta c6 OAla trung trec cia BC = OA 1L BC = ONC =90°
Vi M Ia trung diém cua AC (gt) nén OM L AC (quan hé vudng goc gitra duong kinh va
day cung) = ONC =90°
Xét t giac OCMN c6 ONC =OMC =90° (cmt), suy ra OCMN la t¢ gidc ndi tiép (Tt
gidc c6 2 dinh ké mot canh cling nhin canh d8i dudi cac gde bang nhau)
*)Xét AACD c6 DM L AC(do OM L AC)=> DM la duong cao dong thoi la duong
trung tuyén suy ra AACD céan tai D nén DM ciing 1a duong phéan giac ctia ADC
— ADC =20DC (1)
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Tac6: AB= AC(gt)nén sd AB =sd AC (trong mdt duong tron hai day bang nhau cing

hai cung bang nhau) = ADB = ADC (trong 1 duong tron, hai goc ndi tiép chan hai cung
bang nhau thi bang nhau)

— AD1a phan giéc cia BDC = BDC =2ADC  (2)
Tu (1) va (2) suy ra BDC =4.0DC  (dfcm)
b) Phan giac goc BDP ct BC tai E, ME cat AB tai F. Chitng minh CA=CPva ME
vudng goc voi DB
Tac6: sd AB = sd ’AE(cmt)
— sd AB +sd BD = sd AC +sd BD
— sd AD = sd AC + sd BD
— sdCD = sd AC +sd BD

(doAD:CD:sdAB:sdéB)

— 1 — ,
Laic6: DAC = 3 sdCD (géc noi ti€p chan cung CD)

— 1

APC = E(Sd AC +sd ,BB) (g6c c6 dinh ndm phia trong dudng tron chan cung AC, BD)
= DAC =APC  hayPAC = APC

Suy ra AACP can tai C (tam gidc c6 hai géc bang nhau) = CA = CP(dfcm)

Ta c6: APC = DPB (hai gbc d6i dinh )

PAC = DBP (hai géc ndi tiép cung chan cung CD)

Ma APC = PAC (do tam gidc ACP can tai C) (cmt)

— DPB = DBP = ABDP cén tai D, do d6 phén gidc DE dong thoi 1a duong cao nén
DE L BC

Xét tix gise CDEM c6 CED =CMD = 90° = Tw giac CDEM Ia tit gidc noi tiép (tir gidc
¢6 2 dinh ké nhau cling nhin canh d&i dién dwdi cac géc bang nhau)

— MEC = MDC = ADM (hai goc ndi tiép cuing chan cung MC)

Ma MEC = BEF (d5i dinh)=> BEF = ADM (3)

Ta c6: ADM + DAM =90° (do tam giac ADM vudng tai M)

ADE + DPE =90° (do tam giac DEP vuéng tai D)

Ma DAM = APC = DPE nén ADM = ADE =EDB (4

Tur (3) va (4)=> BEF = EDB
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—

= ADEI vuéng tai I= DI L IEhay ME L DB(dfcm)
¢) Ching minh tam gidac MNE can. Tinh %

Ta 6 DBA=—5d AD Ion =(sdCD + s AC | = (s4CD + 54 AB) = CPD (gée co

dinh & bén trong duong tron)=>180° — DBA =180° — CPD

— DBF = DPE = BDE = BD la tia phén giac ctia E/BE(*)

= ABEF cén tai B (phan gidc Bl dong thoi la duong cao)

— BEF = BFE (5) (goc 0 day tam giac can)

Ta co: ANM = ACO (g6c ngoai va gdc trong tai dinh d6i dién cua t& gidc noi ti€p
OCMN)ma ACO = OAC = OABnén ANM = OAB, hai goc nay lai ¢ vi tri so le trong
— MN //AF = NME = B/FTE(hai gdc so le trong ) (6)

Tut (5) va (6) suy ra BEF = NME = NEM
Suy ra AMNE can tai N (dfcm)
Vi ABEF cén tai B(cmt) nén BE = BF
Xét ABDE va ABDF c6: BE = BF (cmt); BD chung; EBD = FBD (theo (*))
— ABDE = ABDF(c.g.c) = DE = DF (hai canh twong tng)
DE

Vay —= =1,
Y DF
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SO GD&DPT HOA BINH KY THI TUYEN SINH VAO LOP 10
TRUONG THPT CHUYEN HOANG VAN THU
PE CHINH THUC NAM HOC 2020-2021
DPE THI MON TOAN
(Danh cho chuyén Tin)

Ngay thi: 12 thang 7 nam 2020
Thoi gian lam bai : 150 phat (khong ké giao dé)

Caul (2,0 diem)

1) Phan tich da thiéc thanh nhan ta: A= 2X" +5X + 2

2) Giai phuong trinh: |4X +1| =3

3) Rut gon biéu thie: B =\/6+2\/g +\/6—2\/§

4) Tim toa d9 giao diém ctia dudng théng : (d):y =4x—3va Parabol (P):y=x
Cau II. (2,0 diém)

2

1) Giai ph trinh: —— LT,
iai phwong trinh: \/_ - =
X-5 +/X+5

2) Cho phuong trinh: X* — 2(m +1) X +m? =0(mIa tham s8). Tim gia trj cia M dé&
phuong trinh da cho ¢6 hai nghiém X, X, thoa man: (2X1 +1)(2x, + 1) =13

Cau IIL (2,0 diém)
VX+2-2\y-1=-4
3Wx+2+y=16

2) Mot tam gidc vudng ¢ canh huyén dai 10cm. Hai canh goc vuéng hon kém nhau
2c¢m.Tinh d6 dai hai canh goc vudng.
CauIV. (2,0 diém)

Cho duong tron (O; R)vé day cung BC < 2R.Goi Ala diém chinh gitra ctia cung
nhé BC,M la diém tity y trén cung 16n BC(CM > BM > 0).Qua C ké tiép tuyén d t6i
(O).Du’&mg thang AM cat d va BC Tan luot tai Q va N.Céc duong thang MBva AC cat
nhau tai P.

1) Chtng minh : PQCM la t& gidc noi ti€p
2) Chiing minh rang: PQ song song véi BC

1) Giai hé phuong trinh : {

1 N 1 1
CN CQ CE
4) Xac dinh vi tri cia M sao cho ban kinh dwong tron ngoai tiép AMBN 16n nhat
Cau V. (2,0 diém)

1) Tim cic s6 thuc X, Y thoéa man 2X + y° — 2y\/§ —3(2\/; —3) =0

2) Cho hai 3 X, Y thoa man (x+x/x2 + 2020)(y+Jy2 + 2020) — 2020

Tinh gia tri cia S =X+

3) Tiép tuyén tai Actia (O)cét d tai E.Chting minh rang :
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PDAP AN

Cau L.
DA=2x" +5X+2=2X" +4Xx+ X+ 2=2X(X+2)+(x+2)=(x+2)(2x +1)

2)[4x+1]=3

*)|4x +1] = 4x +1 khi xz%l *)[4x +1] = —4x —1khi x<_71
+)x2—£:>4x+1=3<:>x=l(tm)

4 2
+)x<_71<:>—4x—1:3<:>x:—1(tm)
Vay S 2{%;—1}
3)B=+/6+25 +6- 245 =\/(J§)2 125141 +\/(J§)2 25141
=\/(J§+1)2 +\/(J§—1)2 =5 +1+ N5 -1|=\5 +1+5-1=25

4) Ta c6 phwong trinh hoanh d6 giao diém: X* =4x -3 <> x* —4x+3=0
X, =1l=y=1

Vi a+b+c:1—4+3:0:{
X,=3=Y,=9

Vay toa dd giao di¢m la (1,1);(3;9)

Cau Il.
— x>0
10 \/§+5 \/§+5 10 >
X #25

= (&—5)(&+5)

=10 < x—25=1<> x = 26(tm)

I N S
\/§—5 \/;+5
10

2=
X—25
2)x* =2(m+1)x+m*=0 (*)

A'=(m+1)" -1m?=2m+1

1
Phuong trinh (*) c6 nghiém < A'20<2m+1>0<m Z—E

) X, +X,=2m+2
Ap dung hé thitc Vi-et: )

XX, =M
Tacé: (2%, +1)(2x, +1) =13 = 4x,X, + 2(X, + X, ) +1=13
Hay 4m’+2(2m+2)-12=0<2m’+2m+2-6=0
m=1(tm)

Vay m = —2thi thoa dé.
m=—2(ktm) =

<:>m2+m—2=0<:{

Cau I1I
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1){\/m_2 y—1:—4(y21 j

3Jx+2+y=16 X2 =2

bat t=+x+2,u :\/y7—1:> y =u?+1(t,u>0). Phuong trinh thanh:

t-2u=—4=t=2u—-4(*)

{3t+u2 +1=16(2)

Thay (*) vao (2) = 3(2u—4)+u’ +1=16

u=23(tm)

u =-9(ktm)

u=3= \/ﬁ =3 = Yy =10, thay vao phuong trinh dé:

—3J/X+2+10=16 < /X +2 =2 < x = 2(tm)

Vay x=2,y=10

1) Goi X(cm)la canh goc vudng bé suy ra canh géc vudng l6n: X + 2

Ap dung dinh ly Pytago ta c6 phuong trinh:
X2+ (x+2)° =10% < 2x* + 4x+4 =100

X, =6(tm)=>x+2=8

<:>u2+6u—27:0<:{

<:>x2+2x—48=0<:>[

X, = —8(ktm)
Vay d6 dai hai canh goc vudng la 6¢m;8cm
CaulV.
L
M
K F
@)
C
B N

TAI LIEU TOAN HQOC
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Y 1.PQCM 1a ti giac noi tiép

Ta 6 Ala diém chinh gita cung BC = sdBA=sd AC

= PMQ = PCQ (hai géc néi tiép chan hai cung bang nhau)
Ma 2 g6c nay cung nhin PQ = PMCQ la t& gidc noi tiép

Y 2. PQ song song véi BC

Ta c6: QPC =QMC (MPQC 1a t giac noi tiép ) (1)

QMC = BCP (géc noi tiép cting chan hai cung bang nhau ) (2)
Ttr (1) va (2) suy ra QPC = BCP

Ma hai g6c nay & vi tri so le trong nén BC / /PQ

Y 3.

Dé chiing minh : AE //BC va AE =CE

T CE AE QE e qud Ta let
a co: CN CN QC( ¢ qua Ta let)

CE CE_QE CE (1 1}_ 1 1 1
= + = + =>CE| —+—|=1= + =
CN CQ QC CQ CN CQ CN CQ CE
Y4
Taco: ABN = BMN (g6c ndi tiép chan 2 cung bang nhau)
= AB 1 tiép tuyén ctia duong tron (BMN )
Ké duong kinh AL caa (O) Goi K 1a giao diém duong trung truc ctia doan BN va BL
= Ela tam duong tron (BMN)
Tuong tu dung F 1atam (CMN)
Dé dang chiing minh dugc ABLC,ABEN,ACFN can
= LENF 1a hinh binh hanh = R +R = LC (khong déi)

(MBN) (MCN)
Ta c6: MC > MB = NC > NBma AEBN ~ AFCN(g.g) = Eg mg
= EB<FC=2EB<EB+FC = 2R, <LC
LC
= R(MBN) Y

D&u "="xay rakhi M =L 1a diém chinh gitta cia cung 16n BC
Cau V.

1)
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2x+y2—2y&—3(2&—3)=0 (x>0;y>0)

& 2x+ Y2 —2y/x —6/x +9=0
<:>(x—6\/§+9)+(x—2«/§.y+ y2)=0

@(\/;—3)2+(\/;—Y)2=0

*(x+\/x2 R 2020)(y+\/y2 + 2020) — 2020
(x—\/xz ; 2020)(x+\/x2 ; 2020)(y+\/y2 T 2020)

= X —~/X? + 2020 - 2020
(xz—x2—2020)(y+\/m>
= — T oo = 2020
@%%Ofgzbm_hwm(n
*)(X+M)(y+M)(y—M)_ZOZO
y —+/ Y’ + 2020

= —(x+\/x2 + 2020)=—y+\/y2 +2020
— —X?+2020 — X =—y ++/y* + 2020 (2)

Cong (1) va (2) vé theo vé'ta co:
—X—y=X+y=2Xx+2y=0=x+y=0
Vay S=0
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© SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10

PHU THO TRUNG HOC PHO THONG CHUYEN HUNG VUONG
— NAM HOC 2020-2021
PE CHINH THUC Moén: Toin

(Danh cho thi sinh thi chuyén Tin)
Thoi gian lam bai: 150 phiit, khong ké'thoi gian giao dé
bé so 1 DE thi c6 01 trang

Cau 1 (2 diém)
x> +y?
X2 — y?

+3/3-2+/2. Tinh gia trj biéu thic P =(2x° - 6x+2008

a) Cho 0 < x <y thoaman 2x*+2y? =5xy. Tinh E =

)2021

b) Cho x =

1
33-22
Cau 2 (2 diéim)

a) Phan tich s6 210720202021 thanh tong cta k s6 ti nhién a;;a,;....; .
batS =a’ + af +...+a;. Tim chit s6 tan cung ctia S.
b) Cho X la mot tap hop gom 506 s6 nguyén duong d6i mot khac nhau, moi s&
khong 16n
hon 2020.Chting minh trong tdp hop X ludn tim dwgc hai phan t& X,ysao cho x—y
thugc tap hop E = {5;10;15} .
Cau 3 (2 diém)
a) Giai phuong trinh 5x* + 6x +4 =3(x+1)v3x* +4.
b) Giai hé phuong trinh
X+ 2+ y2+2xy =11y
{y(2x+ y)2 =2x*+13y +4
Cau 4 (3 diéin) Cho tam gidc nhon ABC ndi ti€p duodng tron (O;R), céc duong cao
AD; BE;CF cit nhau taiH. Goi M 1a trung diém cua BC.
a) Cht'ng minh bon diém M ;D; E; F cung thudc mot duwong tron.
b) Chiing minh AB.BF + AC.CE < 4R%.
c) Khi vi tri cac dinh A,B,C thay d6i trén duwong tron (O) sao cho tam giac ABC luén
nhon, chitng minh ban kinh duong tron ngoai ti€p tam gidc DEF khong doi.
Cau 5 (1 diém) Cho 3s6 thuc duong X, Y,z thoa man Xy + yz + zx = 3xyz. Ching minh

X y z 3
2,2 + 2,2 + 2.2 s
3y°z° +xyz 3X°Z° + Xyz XYy +xyz 2

Thi sinh khong dwoc sir dung tai liéu. Can bg coi thi khong gidi thich gi thém.
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"~ SO GIAO DUC VA PAO KY THI TUYEN SINH LOP 10

TAO TRUNG HOC PHO THONG CHUYEN HUNG VUONG
PHU THO NAM HOC 2020-2021

HUONG DAN CHAM DE CHINH THUC MON TOAN
(Danh cho thi sinh thi chuyén Tin)
Hudéng dan chdm c6 05 trang
I. M6t s6 cht y khi cham bai

- Bap an cham thi dudi day dwa vao 10i giai so lugc cia mét cach. Khi chdm thi giam
khao can bam sat yéu cau trinh bay 10i giai day du, chi tiét, hop logic va cé thé chia nho
dén 0,25 diém.
- Thi sinh lam bai theo cach kh4c véi huéng dan chdm ma ding thi t6 chdm can thong
nhat cho diém tuong ting véi thang diém ctia hwéng dan cham.
- Diém bai thi 1a tong di€ém cac cau khong lam tron s6.

II. Pap 4n - Thang diém

Cau 1.
, ~ 2 2 , X* + y2
a) Cho 0<x<y thoaman 2x° +2y° =5xy.Tinh: E = ——=
X -y
Péap an Diém
Ta co:
2X° +2y? =5xy < 2X° —xy+2y* —4xy =0 0,25
< x(2x-y)+2y(y-2x)=0
< (2x-y)(x-2y)=0 0,25
& 2x=y (do O<x<y) 0,25
. x> +y?>  5x? 5
Vay E = = == 0,25
y X2 _ y2 _3X2 3
b) Cho x = ————+3/3-24/2. Tinh gia trj biéu thiic P = (2x* —6x+2008)" """
Y3-212
Dép an Diém
T x=——t Y322 o X =t 132243« 0.25
3-242 3-242 ’
<X -3x=6<=x*-3x-6=0 0,25
Taco:  2x°—6X+2008 = 2(x° —3x—6)+2020 = 2020 0,25
Vay P = 202074 0,25

Cau 2. (2 diém):
a) Phan tich s6 210720202021 thanh tong cta k s6 ti nhién a;;a,;....; a,.

batS = af +af +...+a;:’. Tim chi s0 tan cung cta S.

Dap an bié€m
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[VeéineNtaco (nf—n)10
That vay (n5—n):(n—1)n(n+1)(n2+1)52 vneN 0,25
(n5—n)=[(n—1)n(n+1)(n—2)(n+2)+5n(n2—1)]35 vneN .
=(n®-n)10 vneN '
Suyra (a’ -2 )10 (i=12;....k).
:[(af+af+...+af)—(a1+a2+...+ak)]510 02
= (S —210720202021)'10. Vay S c6 56 tan cing Ia 1 0.25

b) Cho X la mot tap hop gom 506 sO nguyén duong do6i mot khac nhau, mdi s6
khong 16n
hon 2020.Chting minh trong tap hop X ludén tim duoc hai phan ti X, ysao cho x—y thudc
tap hop E ={5;10;15}.

Dap an Diém
Ta chia cac s6 nguyén tir 1 dén 2020 thanh 101 nhém:
{1,2;...;20};{21, 22;...;40};...;{1981,1982;...; 2000} ; {2001; 2002; ...; 2020} 0,25
Vi c6 506 sO nguyén duwong khac nhau nén theo nguyén ly Dirichlet ton tai mot
nhom c6 chita | 20| +1=6 53 tro lén 0,25
Hiéu ctia hai s0 bat ky trong nhém trén luén 16n hon 0,nhé hon 20. Trong cac s&
nay c6 2s0 c6 cung sd du khi chia cho 5, hiéu 2 sd nay chia hét cho 5.Gia st hai 0,25
sonay la x,y; (x>y).
T d6 tacd x—ye{510;15} ta duoc diéu phai chimg minh. 0,25

Cau 3.(2 diém):
a) Giai phuong trinh 5X° +6X + 4 = 3(x+1) V33X +4

Dap an Piém
Phuong trinh twong duong 3x* +4—3(x+1)v/3x* +4 + 2x* +6x =0
0,25
Dat t=v3x* +4 = t* = 3(x+1)t+(2x* +6x) =0
t=2x 0,25
Ta c6 A:9(x+1)2—4(2x2+6x):x2—6x+9=(x—3)2.Dodc’){
t=x+3
x>0 0,25
Véi t=2X taco \/3x2+4=2x<:>{ 2 4 0<:>x=2
X —4 =
X>-3 + 0,25
Véi t=x+3tacd V3P +4=x+3 < ) <:>X=3_\/E
2X°—-6x-5=0 2
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3+419

2

Vay phuong trinh cd nghiémla X =2;x =

X2 +2+y2+2xy =11y
b) Giai hé phuwong trinh y(2x+ y)2 =2x*+13y+4

bap an Piém
+V6i y=0 (khong thod man)
+Xét y # 0. Hé phuwong trinh twong duong
2
) ) X +2+2x+y:11
{x +2+2xy+Yy° =11y
2x+y) =2(x? +2)+13 2(x%+2
Y(2ery) =202y 2K2) 0,25
y
2 u+v=11 u=>5 u=-7
Détu=2x+y;v:x+2:> = ;
y u?-2v=13 v=6 ' |v=18 0,25
(x=2
,. lu=5 2X+y=5 y=1 0,25
Véi = =
V=6 |[x*+2=6y x=-14
| ly=33
(x=—4
o lu==7 2X+y=—7 2X+y=—7 y=1
Véi = = =
v=18 X*+2=18y [x*+36x+128=0 X=-32
0,25
i y =57
Vay hé phuong trinh c6 nghiém 1a (2;1);(—4;1);(-14;33);(-32;57)

Cau 4. (3 diém) : Cho tam gidc nhon ABC noi tiép duong tron (O;R). Cac dudng cao
AD; BE;CF cit nhau taiH . Goi M 1a trung diém ctia BC
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a) Chting minh bon diém M;D; E; F cung thu¢c mot duwong tron.

Dap an Diém
Vi BE;CF la duong cao nén BEC = BFC =90’
= T gidc BCEF noi ti€p dwong tron tam M duong kinh BC. 025
— ECF =EBF :%ﬁ/l\F (1) (GOc noi tiép va goc & tam)
Tt gidc BDHF c6 BDH + BFH =90° +90° =180" nén noi tiép duoc 025
= HBF = HDF (2) '

Twong ty, t& gidc CDHE ndi tiép duoc = HCE = HDE (3)

— — — — — e — — 0,25
Tir (1);(2) ;(3)ta ¢ : = EDF = EDH + HDF = ECF + EBF = 2.~ EMF = EMF
Tir EDF = EMF = MDFE ndi tiép = bén diém M;D;E; F cing thudc mot duong 0.5
tron. ’

b) Chting minh: AB.BF + AC.CE < 4R*
Dap an Diém
Xét sABD va aCBF c6 B chung; ADB =CFB =90° = aABD ~ sCBF (g.g)
0,25
= A8 = sb = AB.BF =BC.BD (4)
BC BF
AC CD

Tuong tw AACD ~ ABCE (g.g) = BC-CE = AC.CE=BC.CD (5) 0,25
Cong (4)(5) theo timg vé ta dwoc: AB.BF + AC.CE =BC(BD+DC)=BC". 0,25
Vi BC <2R nén ta c6 AB.BF + AC.CE <4R’ 0,25
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/95/ Khi vi tri cdc dinh A, B,C thay d6i trén duwong tron (O), chiing minh re‘ing ban kinh duong
~ tron ngoai tiép tam gidc DEF khéng déi.

bdp an Piém
Goi A',B',C'lan lugt 1a giao diém cua cac duong théng AD, BE,CF véi (O).
Tacé: A'BC=A'AC (g6c ndi tiép cting chan cung A’C) 0,25

EBC = A'AC (cung phu véi goc ACB) = A'BC = EBC

Tam giac HBA' c6 BD L HA' ; A'BC =EBC nén can tai B = BD Ia duwong trung

0,25
triec cia HA’= Dla trung diém cta HA’

Twong tw 6 E ;F la trung diém ctia HB", HC".

Suy ra aDEF ~aA'B'C 'theo ti s6 dong dang k =% 0.25

Goi r 1a ban kinh dwong tron ngoai ti€p tam giac DEF ta co:
= E =k= % =r= % R khong d6i khi A,B,C thay ddi trén duong tron (O).

r 0,25
R A'B

Cau 5. (1 diém): Cho 3s8 thuc duong x,y,zthoa man xy + yz + zx = 3xyz.

, . X y z 3
Cha nh + + <—.
ne mi \/C-%yzz2 + Xyz \/3x222 + Xyz \/1>’x2y2 +xyz ~ 2

Dap an bi€m

Tt gia thiét xy + yz + zx = 3xyz ta ¢ %+%+%:3.

Déta:%,b:%,c:%.Tacé a,b,c>0;a+b+c=3. 0,25

Ta phai chtng minh ——2 ca ®» 3

+ + <=,
J3a+bc 3b+ca +/3a+bc 2

bc bc bc
3, — =
J3a+be (a+b+c)atbec J(at+b)(atc)

That vay: Thay a+b+c=

0,25

Ap dung bat c’[éng thitc Co si cho 2 sO 1 , ! ta dwoc
a+b a+c

bc <@

1 1
Jaibaro 2 m*m]'

ca cal 1 1
Twong tu S i P
e [b+a b+c

J3b+ca 2
ab <a_b[ 1 1 ]

J3c+ab 2

0,25

c+a c+b
ca ab _atbtc 3

c
- + < .
J3a+bc +3b+ca +/3c+ab 2 2 0,25
Déng thtic xay rakhi a=b=c=1hay x=y=z=1.

Cong v€ vai vé va bién doi
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10
PHU THO TRUNG HOC PHO THONG CHUYEN HUNG VUONG
NAM HOC 2020-2021
PE CHINH THUC Moén: Toan
(Danh cho thi sinh thi chuyén Toan)
bé s6 2 Thoi gian lam bai: 150 phiit, khong ké'thoi gian giao de.

De thi c6 01 trang

Cau 1 (2,0 diém)

a)Cho X+Yy+2z=x*+y*+12° =2 va xyz # 0. Chitng minh ring 1.1t
X Yy 7 Xyz
3(x* +5x-1) 24(x* +3x-1)
b) Cho 0 < x<2 théaman ———+=+23= 5 .
X +x-1 X +2x-1
, e 2 2020 1
Tinh gla tr1 cua biéu thtc T :(X —X—Z) +W.
X* —X

Cau 2 (2,0 diém)
a) Cho phuong trinh X* +mx+n=0trong d6 m’+n®=2020. Chitng minh néu
phuong trinh c¢é nghiém X, thi |X0| <~/2021.
b) Cho day s6 gom 4041 s6 chinh phuwong lién ti€p, trong d6 tong ctia 2021 s6 dau
bang téng ctia 2020 s§ cudi. Tim s8 hang thit 2021 ctia day s6 do.

Cau 3 (2,0 diém)
(x+\/x2+3)(y+%+«/y2+y+1j:§

X' +2(3-8y)x* +16y—-7=0

a) Giai hé phuong trinh

b) Tim céc s8 nguyén x,y thoa man+/9x +16x +96 +16y = 3x — 24
Ciu 4 (3,0 diém) Cho tam giac nhon ABC ¢6 truc tdam H va noi tiép duong tron (0). Goi
P 1a diém nam trén duong tron ngoai tiép tam giac HBC va nam trong tam giac ABC,
(P #B,C,H). Goi M la giao diém ctia duong thing PBvéi duong tron (0),(M #B); N
la giao diém ctia duong thang PC véi (O),(N #C). Puong thing BM cit AC tai E,
duong thang CN cit AB tai F. Duong tron ngoai tiép tam gidc AME va duong tron
ngoai tiép tam gidc ANF cit nhau tai Q,(Q # A).

a) Chiing minh tt giac AEPF ndi tiép.

b) Chttng minh M,N,Q thing hang.

c) Trong truong hop AP la phan gidc cua m, chttng minh PQ di qua trung
diém cua doan thang BC .
Cau 5 (1,0 di¢in) Cho X, Y,z > 0. Chitng minh bat dang thiic

\/xiy N 1 N 2\yz
1+./yz \/x7y+\/ﬁ 1+\/x7y

>2.
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Thi sinh khong dwoc sir dung tai liéu. Can bg coi thi khong gidi thich gi thém.

SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10
PHU THO TRUNG HOC PHO THONG CHUYEN HUNG VUONG
NAM HOC 2020-2021
HUONG DAN CHAM DE CHINH THUC MON TOAN
(Danh cho thi sinh thi chuyén Toén)
Huwéng dan chdm c6 06 trang
I. M6t s6 chii y khi cham bai
- Bap an cham thi dudi day dwa vao 10i giai so luoc cia mét cach. Khi chdm thi giam
khao can bam sat yéu cau trinh bay 1oi giai day du, chi tiét, hop logic va c6 thé chia nho
dén 0,25 diém.
- Thi sinh lam bai theo cach khéac véi huéng dan chAim ma dung thi t6 chdm can thong
nhat cho diém twong tmg véi thang diém cta huéng dan cham.
- Diém bai thi 13 tong di€ém cac cau khong lam tron sg.

II. D4p an - thang di€ém
Cau 1. (2 diém):

a) Cho Xx+y+z=x"+y*+27°=2 va XyZ;tO.Chl’rngminhre‘“mg:l+—+l=i.
X Yy z Xyz

Déap an Diém
Tte X+Y+2=2 céduge X +y* +2°+2(xy+yz+12x) =4 0,25
S XY+yz+x=1 0,25
Do Xyz # Onén ta co 1+£+l = 1 (dpcm) 0,25
X Yy 7 Xyz
3(x* +5x-1) 24(x* +3x-1)
b) Cho 0 < x< 2 thdéa man: > +23=—
X“+x-1 X +2x-1
p cr e o n? , 2 2020 1
Tinh gia tri ctia biéu thic: T = (X - X—2) 7 -
(< -x)
Péap an Diém
o | ¥+x-1#0
biéu kién 0,25
x> +2x-1#0
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4 1 1
3(x2+5x—1) 24(x2+3x—1) SKX_X}LS} 24{(X_xj+3}
———F+23=—; = +23=
X" +x-1 X" +2x-1 1 1
X——|+1 X——|+2
X X
< 1 . 2 1 2 t=1
bat t = X—— c6 phuong trinh tré thanh: t° -3t +2=0= (_’ 0,25
X =
1
=271 [xox-1=0 x:lJM/g;x=—1_\/g
1 <\, oy 1 0<:> 2 2 0,25
X" —2x-1=
X—;=2 X=1+~/2; x=1-+2
Vi 0 < x< 2 va d6i chiéu diéu kién nén c6 dwoc X = % —x?—x-1=0 0,25
. ) 2020 1
Vay T =(x —x—2) —
(x*~x)
2020 1 1 0,25
=(x*—x-1-1)  + =(-1)" +——=2
( ) (XZ —X—1+l)2021 ( ) (1)2021
Cau 2. (2 diém):
a) Cho phuong trinh x* +mx+n =0trong d6 m’ +n* = 2020. Chting minh néu
phuong trinh ¢ nghiém X, thi [x,| < ~+/2021.
Déap an Diém
Vi X,la nghiém phwong trinh X3 +mx, +n=0=> x> =-mx, —n 0,25
Ta c6 xi =(mx, +n)’ < (m?+n?)(x +1)=2020(x; +1) 0,25
= X —1<2020(x; +1) < x; —2020x; —2021<0 0,25
& (% +1)(% —2021) < 0 < X} < 2021 < |x,| <~/2021 0,25

b) Cho day sd gom 4041 s6 chinh phuong lién ti€p, trong dé tong cua 2021 sd dau
bang tong ctia 2020 s8 cudi. Tim s8 hang tht 2021 ctia day s d6.

Dép an Diém
Goi s6 chinh phuong thit 2021 la x%, x e N:x>2020
Ta c6 4041 s6 chinh phuong lién tiép la: 0,25
(x=2020)";(x—2019)";...; (x=1)"; X% (X +1)";.os (X + 2020)°
Theo dé bai
(x=2020)" +(x—2019)" +...+(x=1)" +x* = (x+1)° +(x+2)" +...+(x +2020)’ 0,25
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& X2 =(x+1) —(x=1)" +(x+2)" = (x=2)" +...+(x+2020)" - (x - 2020)°
0,25
< X =4x(142+3+..42020) < x* = 4x.w
& x? =8164840x < x = 8164840 (vi x khac 0) 0.25
Vay s0 can tim la x* =8164840°. ’
Cau 3. (2 diem):
1 3
x+\/x2+3).£ oY +1j:— 1
a) Giai hé phuong trinh: ( 4 2 oy 2 @)
X' +2(3-8y)x*+16y-7=0 (2)
Péap an Diém
pt(1): x+vx? +3=—(2y +1)+/(2y +1)° +3
(x+ x2+3)+ (2y+1)2+3—(2y+1) 0,25
< (x+2y+1) - =0
VX? +3+\/(2y+1) +3
( e +3)+ (2y+1) +3—(2y+1)
Do - >0=x+2y+1=0 0,25
VX2 +3+4/(2y+1) +3
Thé 2y =—1— X vao ta c6
pt(2):x* +8x° +14x* —8x—15=0 (X" —1)(x* +8x+15) =0
[x=1
0,25
X=-1
=
X=-3
| X=-5
Vay hé phuong trinh c6 nghiém la:(1;-1);(=10);(-3;1);(-5;2) 0,25
b)Tim cdc sd nguyén x,y thoa man: v9x* +16x+96 +16y = 3x — 24
Noi dung biém
Ta cd VIX® +16X+96 +16y =3x —24 <> 9Ix* +16X+96 =3x—-16y —24
Dit 3x—16y—24=a véi ae N*. Khi d6 9x* +16x +96 = a’ 0,25
& 81x* +144x +864 =92’ < (9x+8)" —(3a)’ =-800 02
< (9x+8-3a)(9x+8+3a)=-800 (*) '
Thay a=3x-16y—24vao (*¥)
= (9x—24y—-32)(3y+5)=-25 0,25
= 25!(3y+5) ma 3y+5chia3dw2 = 3y+5e{-15;-25}
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- V6i 3y+5=-1< y=-2= x=1(Thoa man)

- V6i 3y+5=5< y=0= x=3(Loai vi a<0)

- Vi 3y+5=-25 y=-10= x =23 (Thoa man)
Vay (x,y)=(-2),(-23;-10)
Cau 4.(3 diém): Cho tam gidc nhon ABC c6 truc tam H va noi tiép dwong tron (0). Goi P
la diém ndm trén duong tron ngoai tiép tam gidc HBC va nam trong tam giac ABC,
(P #B,C,H). Goi M la giao diém ctia duong thing PBvéi duong tron (0),(M #B); N
la giao diém cua duong thang PC véi (0), (N #C). Duong thang BM cat AC tai E,
duong thang CN cit AB tai F. Duong tron ngoai tiép tam gidc AME va duong tron
ngoai tiép tam gidc ANF cit nhau tai Q,(Q = A).
Vé hinh:

0,25

a) Chiing minh t gidc AEPF noi tiép.

Dép an Diém
Ta c6 BHC =180° - BAC, 0,5

ma BPC = BHC = EPF .Suy ra duoc BAC + EPF =180° nén tir giac AEPF noitiép | 05

b) Chitng minh M,N,Q thang hang.
| Dép an | Piém |
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Tw ti gidc AEPF noi tiép, suy ra BFC + BEC =180°. 0,25
Ttr céc t gidac AQFN, AQEM noi tiép ta 6 MQN = MQA + NQA 05
= MEA+ NFA=180° .Vay 3 diém M,N,Q théng hang. 0,25

c) Trong truong hop AP la phan giac cua m, chttng minh PQ di qua trung

diém ctia doan thang BC .

Déap an Diém
Tacé:(ﬁ:m:mzm 0.25
suy ra FQ//BE twong tw EQ//CF suy ra tit gidc EQFP la hinh binh hanh.
Vay QAN =QFP =QEP = QAM hay AQ 1a phan gidc MAN suy ra A P,Q 0,25
thang hang.
Goi K = PQ ~BC thi KAC = QAC = QME = NMB = PCK . 0,25
Tt d6 ta c6: AAKC ~ ACKP hay KC? = KP.KA twong tw 0.25

KB® = KP.KA= KB = KC

Cau 5.(1 diém ): Cho X,y,z > 0. Chtiing minh bat déng thitc:

\/X_y N 1 N 2\yz
Lryz y+iyr ey

>2.
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Péap an biém
\/x_y + ! + 2‘/% >2s 1\/; + ! +
1+4yz \/@+\/ﬁ 1+\/x—y \/_JM/E \/y(\/;+\/§)
y
Jx=a 0,25
“ 1 .. s a b 2¢C
Dit {——==b vdi a,b,c >0 BDT (*) tro thanh : + + >2 (**)
\/y b+c c+a Va+b
Z=cC
Apdungbdt£+lz 4 , (A;B>0)taco: L + 1 > 4 -4
A B A+B b+c c+a b+c+c+a 2c+a+b 025
4(a+b+c ’
:i+1+L+1:(a+b+c)( 1 1 jz (a+b+c) (1)
b+c c+a b+c c+a 2c+a+b
2C 2C 4c
Laicod: 1/ = > 2
A a+b /2c(a+b) 2c+a+b () 0,25
4(a+b+c
Ter (1) va (2) ta 6 : —2—+—2 4 |2C 5 ( ) g M 4 9o
b+c c+a a+b 2c+a+b 2c+a+b
BDT (**) dung vay BDT can chitng minh la dung. 0,25
Déng thitc xay ra khia:b:C<:>X:1:Z
y
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT NAM 2020
TINH QUANG NINH Moén thi: Toan (chuyén)
(Danh cho thi sinh thi vao Treong THPT Chuyén Ha Long)
DE THI CHINH THUC Thoi gian lam bai: 150 phiit, khong ké'thoi gian giao dé
bé s6 3 (Dé thi nay c6 01 trang)

Cau 1. (2,0 diém) Cho biéu thirc
A 2&+1 2\/_1 \/;+2 .3\/;_\/;+4
Jx - 2 3-+/x x—5\/§+6

]véi x>0, x#1, x#4, x=9

a. Rat gon A.
b. Tim x d& A< 2.
Cau 2. (2,5 diém)
1. Cho phuong trinh X* —2mx’* +m*-2m+2=0 (m 1a tham s8). Tim m d&
phuong trinh c6 4 nghiém phén biét X, X,, X, X, thoaman X, + X; + X; + X; = 24.
2JX+y =y +y—X

2. Giai hé phwong trinh .
Jy-1=x+3y+1-4

Cau 3. (1,0 di¢in) Cho x, y 1a hai s8 thuc thoa man X +5Y* + 4xy + 3X + 4y = 27 . Tim gi4
tri 16n nhat, nho nhat cta biéu thiee M =X + 2.

Cau 4. (3,5 diém) Tk mot diém A 6 bén ngoai duong tron (O) ké cac t1ep tuyén AB, AC va

cat tuyén ADE v6i duong tron (B, C 1a cac tiép diém, AD < AE, DB < DC) Qua diém O
ké duong thing vudng gdéc véi DE tai H, dudong thang nay cat duong thang BC tai K.
Chttng minh:

a. Tt giac BCOH ndi tiép;
b. KD la ti€p tuyén ctia duong tron (O);
c. DBC = HBE.

Cau 5. (1,0 diém)
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SO GIAO DUC VA DAO TAO HUONG DAN CHAM THI TUYEN SINH
TINH QUANG NINH LOP 10 THPT NAM 2020
Mon thi: Toan (chuyén)
PE THI CHINH THUC (Huéng dén nay c6 03 trang)
ab(a+b)

Tim tat ca cac cap s6 nguyén duong (4; b) sao cho

la s6 nguyén.

HO va ten thi SINN:...c.veovieveeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e SO bdo danh:........cccevevvevennennnne.
Chir ki ctia cdn b6 coi thi Ti..e.eeeevevereevereneiennnns Chir ki ctia cdn bd coi thi 2:....eeeevevevererenne.
Céu So lugc 101 giai Diém
R (2 +1)(Vx=3) = (2Vx ~1) (VX =2) + VX +2 3¢ _ax -4
a. A= . 0,5
(Vx-2)(vx-3) Jx-1
 Ix-3 (3&+2)(&—2)_3\/§+2
1 (Vx-2)(vx-3) Jx-1 Vx-1 0.5
2,04d)
VX +2 X+4
b.A<2<:>\/———2<0<:>\/— <0 05
Jx-1 Jx -1 /
Vi \/;+4>0 vdi moi x nén \/;—1<0<:>\/;<1<:>OSX<1
0,5
KL: 0<x<1.
1. Dgt x* =t. Phuong trinh tro thanh t* —2mt+m? —2m+2=0 (*)
Dé phuong trinh da cho ¢6 bén nghiém phan biét thi pt (*) c6 hai nghiém
A'=2m-2>0 0,5
phan biét t;t, duong < <t +t,=2m>0 s m>1
2 tt,=m?-2m+2>0
(2,54)
xf+x;‘+x;‘+xj=24<:>2(tf+t22):24 0,25
o (L +t,) -2tt, =12 m? +2m-8=0 0,25
Giai phuwong trinh duwoc m, = -4 (loai), m, =2 ( t/m dk). KL. 0,25
2.bK: y2Lx+y>0;x+3y>-1 0,25

TAI LIEU TOAN HQOC
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2 X+V =
2 x+y=y2+y—x<:>(«/x+y+1) =(y+)) o y=y 0,5
JX+y=-y-2
JX+y=-y-2 (loaido y=>1)
JX+Y =y x=y? -y (t/m dk) thay vao phuong trinh 0,25
Jy—1=x+3y+1-4 duoc \/y-1=y-3 (dk:y >3)
Bién d8i phuong trinh thanh y? —7y+10=0.
Giai phuong trinh dwoc Yy, =2 (loai do dk y >3), Y, =5 (t/m dk)
0,25
x=20 ’
Véi y =5= x=20. Vay hé phurong trinh c6 nghiém {y _sg
X2 +5y? +4xy +3x+ 4y =27 & (x+2y)" +3(x+2y)+(y-1)" =28 0,25
2
<:>(x+2y+§j E—(y—l)2 025
2 4 ,
> 3) 121 3| 11
(1,0 d) Véy(x+2y+§J £T<:> x+2y+§ £?©—7£x+2ys4 0,25
. = , X=-9
Vay M 16n nhat la 4 khi , M nhonhatla —/ khi 0.25
y=1 y=1 ’
a. Chira ABO = AHO = ACO =90° = 5 diém 4, B, O, C ciing thudc dudng
1,0
tron duwong kinh AO = t& giac BCOH noi ti€p
b.Ttt giac BCOH nbi tiép = CHO = CBO . A OBC can = CBO = BCO 005
— OHC = OCK . '
A OHC va AOCK 6 OHC =0OCK , O chung = AOHC @ AOCK
0,25
OH _oC = OH.OK =0C?
OC T 0K
* |maoCc=0D=0HOK =0D? =21 _ 9P 0,25
3,5d) OD OK
OH OD A
A OHD va AODK ¢6 —=——-+, O chung = AOHD « AODK 0,25
oD OK’
— ODK =OHD =90° = KD Ia tiép tuyén ctia (O) 0,25
c. Tt giac BCOH noi tiép = HBK = HOC, BHK =BCO, theo y b ¢6
— - 0,25
BCO =0OHC = BHK =0OHC.
A OHC va ABHK ¢6 HBK = HOC;BHK =OHC = ABHK «» AOHC = | (25
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HO _HC _ HBHC = HOHK

HB HK

A ODK vudng tai D, dwdng cao DH = HO.HK = HD?,

laic6OH L DE = HD=HE = HB.HC=HE2:>E=E 0,25
HC HE
BHK = OHC, KHE = OHE = 90° = BHE = CHE
A BHE va A EHC ¢6 %zﬁm BHE =CHE = ABHE w AEHC = | 025
HBE = HEC
Lai c6 DEC = DBC (hai géc ndi tiép duong tron (O) cling chan DC )
— 0,25
— DBC =HBE.
ab(a+b 2(a+b 2(a+b
) P ) B Gl 025
ab+2 ab+2 ab+2
2(a+h)
a>l b>1=(a-1)(b-1)>0<=a+b<ab+l<ab+2 :W<2.
+
0,25
2(a+h) N . 2(a+h) 2(a+h)
5 | ———2>0,kéthopvoi ~——2eZ =~ =1
ab+2 ab+2 ab+2
(10d) o 2a+2b=ab+2<(a-2)(h-2)=2. 0,25
. a-2=1 a=3 a-2=2 a=4
Két hop dk a,b nguyén = = hodc = .
b-2=2 b=4 a-2=1 b=3
0,25
KL: Céc cdp s6 can tim 1a (3;4) va (4;3).
Hinh vé cho cau 4
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Nhiing chti y khi chim thi:

1. Huéng dan chdm nay chi trinh bay so lwgc mot cach giai. Bai lam ctia hoc sinh phai chi
tiét, 1ap luén chat ché, tinh toan chinh xac méi cho diém t6i da.

2. Cac cach giai khac néu ding van cho diém. TS chdm trao ddi va thong nhat diém chi
tiet.

3. C6 thé chia nhé diém thanh phan nhung khong dudi 0,25 diém va phai thong nhat
trong ca to cham. Diém thdng nhat toan bai 1a tong s6 diém toan bai da chdm, khong lam
tron.
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SO GIAO DUC VAPAOTAO  KY THI TUYEN SINH VAO LOP 10 THPT CHUYEN

QUANG TRI Khoéa ngay 21 thang 7 nam 2020
: Mbén thi: TOAN
DE THI CHINH THUC ( Danh cho thi sinh thi chuyén Toan )
bé s6 4 Thoi gian lam bai: 150 phiit (khong ké'thoi gian phdt dé)

Cau 1. (2,0 diéin)

1. Giai hé phuong trinh {Xz =2yes

y©=2x+3

2. Giai phuong trinh X2 +3— (X +3)V/x2 +3+2(x +1) =0 .
Cau 2. (2,0 diéin)

1. Cho céc parabol (P):y=mx?, (P,):y=nx*(m=n).Liy cac diém A, B thudc (P1)
va C, D thudc (P,) sao cho ABCD la hinh vudéng nhan Oy lam truc d6i xtng. Tinh dién
tich hinh vuéng ABCD.
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a’+1 b*+1 c®+1

2. Cho a,b,c la ba sd thuc phan biét thoa man .
a C

. Chttng minh

rang abc +1=0.
Cau 3. (1,0 diém)

Cho cac s8 thuiee a,b, ¢ théa man 3a* +3b” +8c* = 32. Tim gid tri 16n nhat cua biéu
thtec P =ab+bc+ca.

Cau 4. (2,0 diém)

1. Tim cac s& nguyén dwong N d& n’ + 2020 1a s& chinh phuong.
2. Chiing minh rang c6 thé chon 3 s6 &, ,, 8, trong 7 s& nguyén t& phan biét bat ki
sao cho P =(a, —a,)(a, —a,)(a, —a;) chia hét cho 216.

Cau 5. (3,0 diéim)

Cho tam giac ABC ngi tiép duong tron (O). Goi M la diém chinh gitta cung AB
khong chita C va | la diém trén doan MC sao cho MI = MA.

1. Chtng minh | la tam duong tron ndi tiép tam giac ABC.
2. V& duong tron (O") tiép xtc véi (O) tai D va tiép xtc véi AB, AC lan luot tai
E,F.
a. Chting minh ba diém M, E, D thing hang.
b. Chiing minh t& gidac DIFC ndi tiép.

Ho 0 tén thi SiNH c..eevveeeeieiieeeeseee e, S6'bdo danh................
HUONG DAN CHAM DE THI CHINH THUC MON TOAN (CHUYEN)
KI THI TUYEN SINH VAO LOP 10 THPT CHUYEN
Khéa ngay 21 thang 7 nam 2020.
(Huwéng din nay cé 2 trang)
HDC chi goi y mét cach giai, thi sinh ¢ cach giai khac néu dung cho diém theo quy dinh
cuay (Cau) dé. Biém toan bai lam tron dén hang 0,25.

Cau | Y NOI DUNG YEU CAU VA HUONG DAN CHAM Piém
Hé = x*—y*=2(y—-x) = (x=y)(x+y+2)=0 0.25
x=-1
TH x =y. Ta duoc x° =2x+3<:{x_3
1 Heé c6 nghiém (-1,-1);(3;3) 0,25
1 TH y=-x-2. Ta dwoc x> =2(-Xx—-2)+3 < X = -1
20 Heé c6 nghiém (-1;,-1) 0,25
dicm Vay hé c6 2 nghiém (-1;-1);(3;3) 0,25
t=2
Dét t =vx* +3 (t>0). Ta duwoc t* — (X +3)t +2x+2=0 @[
2 t=x+1 0,25

t=2=+Vx*+3 =2« x=+1 (thoa man) 0,25
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Xx>-1
t:x+1:>\/x2+3:x+1<:>{ < X =1(thda man)
X = 0,25
Vay phuong trinh ¢6 2 nghiém x =+1. 0,25
Goi A(a,ma®). Khi d6 do Oy la truc d&i xting cta hinh vuong nén B(-a, ma®)
.Do DA//BC//Oy nén C(-a,na®),D(a,na?) 0,25
AB =2|a|, AD =|m—-n|a®; AB=AD = |a| =——
2 m—n| 05
A s A N 2 16
Dién tich hinh vudéng ABCD la S=AB" =——
2,0 (m-n) 0,25
diém .
, , , a’-ma+1=0
Dit a a+1= b ;1= ¢ :1= m.Tacéd ¢b°—mb+1=0 nén a,b,c 1a 3 nghiém
c’-mc+1=0
cua da thtee f(X)=x>—mx+1 0.25
Do f(x) c¢63 nghiém a,b,c nén f(x)=(x—a)(x—b)(x—c) 0,25
Ttr d6 suy ra xX* —mx+1=(x—a)(Xx—b)(x—c) Vxe R 0,25
Pong nhat hé s6 2 vé'ta dugc —abc=1=abc+1=0 0,25
Ta co
2 2 2 2 2 2
ab < a‘+b be < b° +4c cas< a“ +4c
2 4 4 0,5
3 .
10 Cong theo vé€ cac bat dang thirc trén ta co
diém ab+bc+cas%(3a2 +3b®+8c%)=8 0,25
Dédu “=" xay rakhi a=b=2c=2
Vay gid tri l6n nhat caa P 1a 8 0,25
Goi m la s6 nguyén dwong sao cho m* =n”+2020.
Khi &6 (m+n)(m-n)=2°5.101 0.25
, . . |m+n=202 .
4 Taco (m+n)+(M-n)=2m va M+n>mM-n nén hoac
m-n=10
m+n=1010
2,0 m-n=2
dién - _ _ 0,25
Giai ra ta dwoc M=106;n=96 hLozc M=506;n=>504 0,25
Vay n*+20201a s6 chinh phuwong khi n=96 po3c n=504. 0,25
Trong 7 sO nguyén t0 phan biét, ¢é it nhat 5 s6 16n hon 3. Chon 5s6lénhon3 | 0,75

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




Website:tailieumontoan.com

d6. Cac s6 trong 5 sd nay chia cho 3 ¢6 s6 du 1a 1 hodc 2. Nhu thé c6 it nhat 3
s0 khi chia cho 3 ¢6 cung s6 dw. Chonra 3 s6 a,,a,,8,

Khi d6 cac hi¢u a -a,:6. Vay P:216 0,25
A
N
M
o
a7
D
5 Ta cd MA=MI nén £ZMAI = ZMIA 0.25
Mat khac ZMAI = Z/MAB + ZBAI ; /MIA= Z/MCA+ ZIAC 0,25
20 Ma Z#MAB = /MCAnén /BAl = ZIAC 0,25
dié;ﬂ Suy ra Al,Cl la cac phan giac trong tam giac ABC nén | la tam duong tron
ndi tiép. 0,25
Tac6 D,0,0' thang hang va OM //O'E vi cing vudng goc AB nén
ZMOD = ZEQ'D 0.5
Do d6 2/0DM = 2/0DE = ZODM = /ODE . Suy ra M,E,D thang hang 0,5
AMEB ~ AMBD = MB? = ME.MD = MI? = ME.MD = AMEI ~ AMID
Suy ra ZMIE = ZMDI .
Goi N la diém chinh gitta cung AC khong chira B.
Chiing minh twong tir ZNIF = ZNDI 0,25
Ttr d6 suy ra ZEIM + ZMIN + ZNIF = ZMDN + ZMIN =180°. Do d¢6 E,I,F
thdng hang. 0,25
Khi d6 ZICD =%LMOD =%LEO'D = ZEFD = ZIFD . Suy ra tt gidc IFDC
ndi tiép. 0,5

Tong so diém toan bdi la 10 diém.
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT, THPT CHUYEN
TINH HAU GIANG NAM HOC 2020 - 2021

—— - MON: TOAN - THPT CHUYEN
PE CHINH THUC
(Dé thi ¢om 01 trang)

Thoi gian lam bai: 150 phiit, khong ké'thoi gian phdt dé

Pé s6 5
Caul (2,0 diém)

1) Tinh gia tri dtng cta bidu thitc A=+/43 3042 ++6—442.

N A~ 2 7 A PN nz - Sn + 4 2 A A A
2) Tim tat ca cac sO ty nhién 7 sao cho 5 la mot sO nguyén.
n f—

Cau II (3,0 diém)
1) Cho phuong trinh x> —(2m+1D)x+m’* +2=0 (1) (v6i m la tham s& thuyc).

a) Giai phuwong trinh (1) khi m = 3.
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b) Tim tat ca cac gid tri cia m d€ phuong trinh (1) ¢6 hai nghiém x,,x, thoa man
diéu kién 1< x, < x,.

@4y +1)+2Jx =4
xzy(2—|—2\/4y2 +1)—\/x2 Tl—x

2) Giai hé phuong trinh , voi x,y eR.

Cau III (1,0 diém) Trong mit phing toa do (Oxy), cho ham s y — _%xz c6 do thi (P).
Lap bang bién thién va vé do6 thi (P).

Cau IV (2,5 di€m) Cho tam gidc 4ABC nhon (AB < AC) va ndi tiép trong duong tron (O).
Goi D la diém d6i xtiing cua B qua O. Goi H, K Ian luot la hinh chi€u vuong goc cta
diém B lén AC va AO, vdéi K khac O va thudc doan théng AO. Goi M la giao diém cta
duong thang HK va BC.

1) Chting minh bon diém 4, B, H, K cung thudc mot duwong tron.

2) Chiing minh tam gidc MHB can.

3) Chttng minh M la trung diém cua BC.

4) Cho diém E nam bén ngoai duong tron (0) va mot duong thang d thay ddi
nhung luén di qua E, dong thoi cat (O) tai hai diém phan biét P, Q. Gia st ban kinh
duong tron (0) bang a. Tinh dién tich 16n nhat cta tam gidc OPQ theo a.

Cau V (1,5 diém)

1) Cho da thitc f(x)=x’+ax+b (véi a,beR). Tim a, b biét rang f(2)=-5 va
f@)=1.
2) Cho ba s6 thuc duong X, y, z thdéa man diéu kién x+ y+z=3. Tim gia tri nho
3

nhat ctia biéu thtce P=14+———.
xy+ yz+xz

HET
Thi sinh khong dwgc st dung tai liéu. Giam thi coi thi khong giai thich gi thém.
Ho vatén thi sinh: .....cocvvvvieniniiiiniiiiiiniiieienenens S6 bao danh: ....eeeene.n.n..

Chit ky giAm thi Tt ...oveveereeerereiereeenene, Chit K giAm thi 2: ....veveereveeeeeeerereenan.
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SO GIAO DUC VA PAO TAO PE THI TUYEN SINH LOP 10 THPT, THPT CHUYEN
TINH HAU GIANG NAM HOC 2020 - 2021

HUONG DAN CHAM MON TOAN CHUYEN
(Huéng dan chim gom 04 trang)
I. Hwéng dan chung

1. Néu thi sinh 1am bai khong theo cach néu trong dap 4n ma van ding thi cho du

diém tirng phan nhw huéng dan quy dinh.

2. Viéc chi tiét héa thang diém (néu cb) so véi thang diém trong hudéng dan chdm
phai dam bao khong sai léch véi huéng dan chdm va dwoc thdng nhat thuc hién

trong t6 cham thi.
3. DBiém bai thi 1a diém sau khi cong di€ém toan bai thi va khong lam tron.

I1. Dap 4n va thang diém

Cau I (2,0 diém)

1) Tinh gié trj dting cta bidu thitc A4 =43 — 3032 ++/6 442,

2 —
2) Tim tat ca cac s tu nhién 7 sao cho % la mot s6 nguyén.
n_
Cau Noi dung Pi€m
Tacd 43-30v2 = [(5-3V2) =5-32. 025
1 0,25
Jo—avz2=/2-2) =2-V2.
0,25
Tir d6, ta cd A=7-42.
2 —
Taco T 2NHd_p 4 0,25
n—5 n—5
2 p—
Khi d6 =2 ”5+4 2 5 156 nguyén khi va chi khi 4(n-5) 0,25
n— n—
2 . N
Ta c6 6 treong hop:
n-5=-1<n=4 (nhan) hodc n-5=1<n=6 (nhan) 0.75

n-5=-2<n=3 (nhan) hoac Nn-5=2<n=7 (nhan)

n-5=-4<n=1 (nhan) hoac n-5=4 < n=9 (nhan).
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Cau II (3,0 diém)
1) Cho phuong trinh x> —(2m+1)x+m’* +2=0 (1) (v6i m1a tham s& thuec).

a) Giai phwong trinh (1) khi m = 3.

b) Tim tat ca cac gia tri cua tham s m d€ phuong trinh (1) ¢6 hai
nghiém X, X, thoa man diéu kién 1< x, <x,.

X(4y* +1)+2Jx =4

2) Giai hé phuong trinh , VOi x,y e R.
) P 8 xzy(2+2\/4y2+1)—\/x2+1:x Y
Céu Noi dung Diém
a) Khi m=3, phuong trinh (1) tr¢ thanh x* —7x+11=0. 0,25
Tacd A=49-4.1.11=5>0. 0,25
Nghiém cua phuong trinh 1a x = 7+2\/§ hodc x :ﬁ. 05
b) Tacd A=(2m+1)*—4.1.(m*+2) =4m-7.
0,25
Phwong trinh (1) c6 hai nghiém X, X, phan biét khi va chikhi A>0< m >% 095
*
1 )
o aea Tin . . . XX =2m+l
Vi diéu kién (*), theo hé thirc Vi-et, ta cé , .
XX, =m* +2
0,25
—1+x,-1>0 +x,-2>0
Khidd 1<x <x,&0<x~1<x, -1 TR sl
(r, =D, =1)>0  |xx,—(x,+x,)+1>0
1
2m+1-2>0 m>— 1
- 219 5 141 0<:> 2 = m>5.
m+e—em—i+l> m?> —2m+2>0 0,25
So v6i diéu kién (*), ta nhan: m > %
X (4y? +1)+2x = 4 @)
Ta co
xzy(2+2 4y2+1):x+\/x2+1 2
2
~ x>0
Dé thay . T phurong trinh (2), ta cd: 2y +23:/(2y)> +1 = l+l Lz-i-l
y>0 x x\x 0,25
(©)
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u=2y>0
1 . Ttr (3), ta co
>0

U+Uuvui+1=v+vWV2+1l o u+Vu* +u? =v+v! +v2 0,25

(U+v)(U® +Vv? +1)
YUt +u? V42

<:>(u—v)[1+ }:O<:>u:v.

Véi u=v, tacod 2xy =1.

Thay 2xy =1 vao phuwong trinh (1), ta cé: X* + X+ 2Jx-4=0 4)

Pt t =X > 0. Tix (4), ta c6 0,25
P +t?+2t-4=0 (t-D)(t° +t* +t°+2t+4) =0 > t =1 (do t°+t* +t°+2t+4>0)
L x=1
Véit=1 tacd Jx =1 x=1= y:E. Vay 1. 0,25
Y=3
Cau III (1,0 diém) Trong mit phing toa do (Oxy), cho ham s8 y = _%xz c6 db thi
(P). Lap bang bién thién va vé d6 thi (P).
Céu No6i dung Diém
Bang bién thién
x -0 0 +x 0,25
0
Mot s6 gid tri cu thé: cho x=0=y=0. Cho x=42=y=-2. 0,25
Do thi
1 | o ,
y X
1 2
0,5

Cau IV (2,5 di€ém) Cho tam gidc ABC nhon, AB < AC va ndi ti€p duong tron (O).
Goi D la diém d6i xtng ctia B qua O. Goi H,K Tan luot 1a hinh chiéu vudng goc

TAI LIEU TOAN HOC
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diém ctia duong thang HK va BC.

1) Chting minh bén diém 4, B, H,K cung thudéc mot duong tron.

2) Chiing minh tam gidc MHB can.

3) Chitng minh M la trung diém cua BC.

cta diém B 1én AC va A0, véi K khac O va thudc doan thang 40. Goi M la giao

4) Cho diém E nam bén ngoai duong tron (0O) va mot duong thang d thay doi
nhung ludn di qua E, dong thoi cat (O) tai hai di€ém phan biét P,Q. Gia st ban kinh
duong tron (O) bang a. Tinh dién tich 16n nhat ctia tam gidc OPQ theo a.

OPQ 1udn ton tai vi ludn ton tai hai diém P va Q thudc (O) sao cho

POQ =90° va duong thing PQ di qua diém E).

Céu Noi dung Diém
Hinh vé thé hién duoc day du gia thiét.
0,25
a) Ta o6 AHB = AKB = 90" nén tt gidc ABKH ndi tiép trong duong tron
1 duong kinh AB. Do d6, bon diém A, B, K, H cung thu¢c mot duong 0,5
tron.
b) Ta c6 BAK = BAO = BHK =BHM (1); ABH = DAC = DBC (2) va
BAO = ABO (3) 05
Tix (1), (2) va (3), ta suy ra MBH = BHM.
Suy ra AMBH cén tai M.
c) Goi F la trung diém cua BH. Do AMBH céan tai M nén MF L BH.
Mat khéac, ta c6 BH L HC. Suy ra MF //HC.
BF BM 1 05
Suy ra — =——==. Suy ra M la trung diém cua BC.
BH BC 2
d) Ké dwong cao Ql, | € PO.
. 1 1 1 1 0,25
Tacd S==.0PQl ==aQl <-aQO0==a’. ’
2 Q 2 Q 2 Q 2
S= %az khi va chi khi | =0 hay tam gidc OPQ vuong tai O (tam giac
0,25
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Vay S, = %az la dién tich 16n nhat cuia tam giac OPQ. 0,25

Cau V (1,5 diém)
1) Cho da thitc f(x)=x’+ax+b (véi a,beR). Tim a, b biét rang f(2)=—5 va
f3)=1.
2) Cho ba s6 thuc duong x,y,z thoa man diéu kién x+ y+z=3. Tim gia tri
nho nhat cua biéu thitc P =1 —l—;.
xXy+yz+xz
Céu Noi dung Diém
Tacé f(2)=-5<2a+b=—9va f(3=7<3at+h=—2. 0,25
1
2a+b=-9 |a=7
Gidihe |- = . 0,25
3a+b=-2 b=-23
D& thay v6i moi s8 thue duong a va b, tacé a+b>2vab (*)
3 3 0,25
Ap dung (), véia=lvab=———— taco P22 |—— (**)
Xy + yZ + Xz \ Xy +yz + Xz
Véi cac s6 thuee X, y, z, taludn cd: X* +y* + 2% > Xy + yz + Xz.
2 0,25
2 3 3 i
Suy ra (x+Yy+2z) >3(xy+yz+xz) hay > ~ (**%)
Xy+YZ+XZ  (x+y+12)
2
Tt (**) va (***), tasuy ra P>2 3 =~ = 6 _5_ 2. 0,25
(X+y+2)°" Xx+y+z 3
2 P=2ox=y=z=1
0,25
Vay P, =2 la gi4 tri nho nhat.
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HUONG DAN GIAI DE THI TUYEN SINH VAO 10 - TP.HCM
MON: TOAN CHUYEN
17/07/2020
Pé s0 6

PE THI
b c

Bai 1. Cho ba s3 duong a,b,¢ thoa man dicu kién —— + >+ =2020.
b+c c+a a+b

a?  p*
Tinh gia tri ctia biéu thic P = + + (a+b+c).

b+c c+a a+b

Bai 2.

a) Giai phuong trinh V2X 4+ X+9+4 22 =X +1=X+4.
y? —2xy =8x* —6x+1
y .
Bai 3. Cho tam gidc nhon ABC (AB < BC < CA) ndi tiép duong tron (O). Tir A ké duong thang

2

b) Giai hé phuong trinh
=x>+8x* —x+1

song song v6i BC cdt (O) tai A.Tir B ké dudng thing song song véi AC cit (O) tai B.. Te C
ké duong thang song song véi AB cat (O) tai C,. Chting minh rang céc duong thang qua
A, B,,C, Tan luot vuong goc véi BC,CA, AB dong quy.
Bai 4.
2
a) Cho 2 s0 thye a,b. Ching minh réng a’ ;bz >ab +%.
b) Cho hai s6 duwong a,b thoa man diéu kién a+b <3.

Tim gia tri nho nhat ctia biéu thitc Q =b—a+ 20 + %
a

Bai 5. Duong tron ( | ) ndi tiép tam giac ABC tiép xtc v6i cac canh AB, BC, CA Tan luot tai
D,E,F.Ké duong kinh EJ ctia duong tron (1). Goi d 1a dudng thing qua A song song véi
BC . Duong thang JD cat d,BC lan luot tai L, H .

a) Chitng minh: E, F,L thing hang.

b) JA, JF cat BC lan luot tai M, K . Chting minh MH = MK .

Bai 6. Tim t4t ca cic s8 nguyén duong X, y thoa man phuong trinh 3* - y® =1.
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HUONG DAN GIAI

Bai 1. Cho ba s dwong a,b,¢ thoa man dicu kién ——+—2—+ S —2020.

b+c c+a a+b

a?  b*
Tinh gia tri ctia biéu thic P = + + (a+b+c).
b+c c+a a+b

Hud6ng dan giai.

1 a’ b2 c?
P= + +
a+b+clb+c c+a a+b
1 a+b+c a+b+c a+b+c
= a -1|+b -1|+c -
a+b+c b+c c+a a+b

1 [( a_, b T j(a+b+c)—(a+b+c)}

=a+b+c' b+c a+c a+b
_ & b i 2020-1=2019
b+c a+c a+b

Bai 2.

a) Giai phuong trinh V2XE 4+ X+9+4 22 =X +1=X+4.
y? —2xy =8x* —6x+1
y .

2

b) Giai hé phuong trinh
=x>+8x* —x+1

Hud6ng dan giai.

a) V2X° + X +9 +v2x2 —X+1=x+4

bit a=v2x*+x+9>0, b=+v2x*-x+1>0.

Tacéd: @° —b? =2x+8= 2(x+4). Tr phuong trinh da cho, ta duoc:
a’-b’=2(a+b)
< (a-b)(a+b)=2(a+b)

2
< a-h=2 (do a=+2x>+x+9 :\/2(x+%j +%>O nén a+b>0].

Nhu vay:
V2 +X4+9 = V2 =X +142= 22 + X+9 = 2X% =X +1+4V2X2 —x+1+ 4
= x+2=2\/2x2—x+1:>x2+4x+4=4(2x2—x+1)

x=0

= 7x° -8x=0=> 8
X==

2

8
Thtt lai, ta suy ra phwong trinh da cho c6 tap nghiém S = {O; 7} .

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



Website:tailieumontoan.com

b y?—2xy =8x*—6x+1 (1)
y? =x>+8x* —x+1 (2)

(1) (x- y)2 = (3x—1)2 @[

TH1: y=1-2x.

X—y=3x-1 y=1-2x
=
X—y=1-3x y=4x-1

Thay y =1-2x vao (2) ta duoc

(1—2x)2 =x*+8x* —x+1
S1-4X+4X° =X +8x* —x+1
<X +4x2+3x=0
& X(X*+4x+3)=0
'x=0
x> +4x+3=0
'x=0
S| x=-1

f—

Xx=-3
Do d6 trong trueong hop nay ta tim dwoc cac nghiém (X; y) IS {(0;1) , (—l; 3) , (—3; 7)} .
TH2: y=4x-1.
Thay y =4x-1 vao (2) ta duoc

(4x—1)2 =x>+8x*—x+1
& 16X* —8x+1=x>+8x*—x+1
&S X -8x2+7x=0
& X(x*-8x+7)=0
'x=0
| x*—8x+7=0
'x=0
& x=1
| X=7

f—

Do d6 trong truong hop nay ta tim duoc cac nghiém (x;y) e {(0;-1),(13),(7;27)}.

Véy hé phuong trinh da cho c6 nghiém (x;y) € {(0;1),(-13),(-3,7),(0;-1),(53).(7:27)} -

Bai 3. Cho tam gidc nhon ABC (AB < BC < CA) ndi tiép duong tron (O). Tir A ké duong thang
song song v6i BC cit (O) tai A.Tir B ké duong thing song song véi AC cat (O) tai B,. T C
ké dudng thing song song v6i AB cit (O) tai C,. Ching minh ring cac dudng thing qua

A, B,,C, Tan luot vudng goc véi BC,CA, AB dong quy.
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Hud6ng dan giai.

Goi H la tryc tam AABC.
Ké AK 1a dudong kinh caa (O). Suy ra AK L AA.Ma AA//BC néen AK L BC.
Do d6 AK//AH .
Goi | la diém d&i xing cia H qua O. Suy ra AHKI la hinh binh hanh, suy ra KI//AH .
Ma AH//IAK nén | € AK.
Vay duong thang qua A va vudng goc véi BC diqua | .
Chiing minh twong tw, ta co:
Puong thang qua B, va vudng goc véi AC diqua | .
DPuong thang qua C, va vuong géc véi AB diqua | .
Vay céc duong thang qua A, B,,C, Tan luot vudng goc véi BC,CA, AB dong quy tai | .
Bai 4.
2
a) Cho 2 s8 thue a,b. Chiing minh réng & erbz >ab +%.
b) Cho hai s6 duong a,b thoa man diéu kién a+b<3.

Tim gia tri nho nhat ctia biéu thitc Q =b—a+ 20 + %
a

Hudng dan giai.
a) Ta co

2 2 2 _h)(a2.ph2
(a-b)’ _ (a-b) (a-b)® _ (a-b)"(a’+b’)

ﬂ> & =
a?+b?+2 2 a*+b*+2 2(a2+b2+2)

>ab+

>0 (luon dung voi moi

a,b la sd thuc).
b) Ap dung bat déng thixc AM-GM, ta c6
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Q=b—a+£+%=—6(a+b)+5a+§+7b+%2—6-3+20+14=16.
a a

Déu “=" xay ra khi va chikhi a=2,b=1.

Vay gia tri nho nhat caa Q 1a 16.

Bai 5. Duong tron (1) ndi tiép tam giac ABC tiép xtic v6i cdc canh AB, BC,CA Ian luot tai
D,E,F.Keé duong kinh EJ ctia duong tron (1). Goi d 1a duong thang qua A song song véi
BC . Puong thang JD cat d,BC Tan luottai L, H .

a) Chting minh: E,F,L thang hang.

b) JA,JF cit BC lan luot tai M, K . Chting minh MH = MK .

Hud6ng dan giai.

N A L

H B

Vé DE cat AL tai N
JE LNL(NL//CB)

Xét tam giac NLE co¢:
LJ L NE(DJ L NE)

Suy ra J la triec tam tam giac NLE, dodé NJ L LE.

Lai c6: NDA=BDE = BED = AND = AN = AD.

Ma ANDL vudngtai D nén AN = AD = AL= AN = AL = AF (do AD = AF).

Do d6 ANFL vuong tai F hay NF L LF . Mat khac

NFA =~ FAL =~ ACB = IEF = JFA=> N, J,F thing hang,

Do dé NJ L LE va NJ L LF.Suyra E,F,L thang hang.

Cach 2: Vi AL/ICE nén LAF = FCE . Hai tam gidc ALF,CEF déu can ma c6 cac goc & dinh bang

nhau nén chiing dong dang. Suy ra AFL =CFE ,suyra L,F,E thing hang.

b)

Do AN = AL nén MH = MK (b6 dé hinh thang cho hinh thang NLKH ¢6 NK "HL =J).
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Chitng minh bo' dé.

NA _ JA

Ta ¢o MK M ,ma AN = AL (chtng minh cau a))
AL _ A
MH JIM

Suy ra: MK = MH .

Bai 6. Tim tat ca cic s6 nguyén duong X,y thoa man phuwong trinh 3* —y® =1.

Hud6ng dan giai.

Tt gia thiét ta cd y3 =3"-1,suyra y3 chia3 dw?2,dodd y chia3du2.

Nhu vay y=3n+2 véi ne N.Khi dé:

3=y? +1=(y+1)(y2 - y+1) =(3n+2+1)[(3n+2)2 —(3n+2)+1} =9(n +1)(3n2 +3n +1).

Ta thdy rang s8 nguyén duwong (3n2 +3n +1) la w6c cua 3* nhung lai khong chia hét cho 3, do dé
3n*+3n+1=1,ticla n=0.Vay y=2,x=2.
Cach 2: Tac6 3 = y* +1=(y+1)(y* — y +1).Do dd, ton tai cac s& ty nhién u,v sao cho
y+1=3"
{yz —y+1=3"
Vi y+1>1nén 3" >1hay u>1. Rat y=3"-1, thay vao phwong trinh dwdi, ta c6
(3'-1)°-(3" -1 +1=3" hay
3 -3.3"+3=3" 3" -3 +1=3"

Vi vé& phai nguyén nén ta phai ¢ V—1>0 hay v>1. Tuy nhién, néu vV—1>0 thi 3'" chia hét cho
3, trong khi vé trai khong chia hét cho 3, v ly. Do d6, V=1 hay

YV -y+l=3cy -y=2.
Giai ra dwgc y = 2. Thay vao dé bai, ta duoc 3" = Yy +1=9 nén x=2.

Vay nén tat ca cac nghiém cua phuong trinh da cho la (x,y) =(2;2).
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SO GIAO DUC VA PAOTAO  KY THI TUYEN SINH LOP 10 THPT CHUYEN HA TINH
HA TINH NAM HOC 2020 - 2021

PE CHINH THUC MON: TOAN (Chuyén)

Thoi gian lam bai: 150 phuit

Pé s6 7

Cau 1. (1,5 diéim) Gid st a, b, c 1a cac s6 thuc khac 0 sao cho hé phuong trinh

ax+by=c 2 e @
bx +cy =a c6 nghiém (X;y). Chtimg minh rang a2t

bc ca ab
cX+ay=>b

Cau 2. (2,5 diem)
i L xt=2xty =1
a) Giai hé phuong trinh .
2X°+y -2y =2,

b) Giai phwrong trinh 2(X —2)v/Xx+2 =-x* +3x +3.
Cau 3. (2,5 diém)

a) Ton tai hay khong s6 nguyén duong n sao cho 2n+ 2021 va 3n + 2020 déu la cac
sO chinh phuong.

2

b) Tim tat ca cac cap s6 nguyén duong (x; y) sao cho c6 gia tri la sO nguyeén.

Ciu 4. (2,5 diém) Cho hai duong tron (O)vé (O') cit nhau tai A va B sao cho hai tam O
va O' nam khac phia d6i véi duong thang AB. Duong thang d thay ddi di qua B cat cac
dwong tron (O) va (O ') lan luot tai C va D (d khong triing véi duwong thang AB).

a) Xac dinh vi tri ctia dwong thang d sao cho doan thang CD c6 do dai 16n nhat.

b) Goi M la diém di chuyén tir di€m A, nguoc chiéu kim dong ho trén duong tron

(O); N 1a diém di chuyén tir diém A, cling chiéu kim dong hd trén duong tron (O') sao

cho AOM 1luén bang AO'N. Chiing minh duong trung truc cia MN luén di qua mot
diém c6 dinh.
Cau 5. (1,0 diém) Cho x, y, z 1a cac s8 thiee khong am thoa man x°z% +y°z° +1<3z.

1 8 472

Tim gia tri nho nhat ctia biéu thic P = + +

(x +1)2 (y+3)2 (1+ 22)2 ’

- Thi sinh khong dwoc str dung tai li¢u va mady tinh cim tay.
- Can bg coi thi khong giai thich gi thém.
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HUONG DAN GIAI

Caul

a+b+c=0
Cong theo v& cta cac phuong trinh, ta c6 (a+b+c)(x+y):a+b+c<:>[ xiy=1
+ =
Treong hop 1. a+b+c=0.
3 a® b*> ¢’
Khi d6 a°+b°+c’=a’+b*—(a+b) =-3ab(a+b)=3abc = —+—+—=3
bc ca ab
Truong hop 2. x+y=1oy=1-X,
ax+b(l-x)=c

\ A 7 ( ) X(a_b):C_b

Thay vao hé tacd {bx+c(l-x)=a= (1)
x(b-c)=a-c
cx+a(l-x)=b

. |a=b . s L3 3 a® b® ¢
Néu T (II)suyra a=b=c,suyraa +b’+c’=3ahc = —+—+—-=

=C bc ca ab

C_

a=b X“a_b _c-b a-c
é’u{ ta co = —=——"<cb-c*-b*+bc=a*-ab—ac+bc

#C _a-c a- -c

o (a-b) +(b-c) +(c-a)’ =0wa=b=c (Volido azb,b=c).

2 2 2
C

Vay trong treong hop2taco a=b=c.Suyra —+—+—=3
Y & g hop y bc ca ab

Chu y: C6 thé giai theo cach sau a®+b®+¢® =a®(bx+cy)+b*(cx+ay)+c? (ax +by)

2 2 2
=ab(ax +by)+bc(bx +ay)+ac(cx+ay)=3abc, suy ra %+2_a+;_b=3

TAI LIEU TOAN HOC
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Cau 2a

x*—2x*y =1 (1)

Giai hé
' {2x2+y2—2y:2 )

Tir phuong trinh (1) va (2), ta c6 (x* —2xy +y*)+2(x* ~y)-3=0
<:>(x2 —y)2 +2(x2 —y)—3=0<:>

Véi x* -y =1, thay vao phuong trinh (2), ta cé 2(y+1)+y2 -2y=2<y=0, khi d6 x=1

hoac x=-1;

V6i x? -y =-3, thay vao phuong trinh (2), ta c6 2(y-3)+y” —2y-2=0<y=12/2Khi
d6 x? =-3+24/2 <0 khéng thoa man;

Vay hé phuong trinh da cho ¢6 2 nghiém (1,0) va (-1;0).

Cau 2b

b) Diéu kién x>=-2; Ta 6 2(x—2)v/x+2 =-x*+3x+3

=

—2+X+2=3 VX+2=5- 1
<:>(x—2+\/x+2)2=9<:> Xmemvxs X x @
X—2+~/X+2=-3 VX+2=-1-x (2)

X <5

X<5 11-+/29
DeJdX+2=5-x< = S X =
W {x2—11x+23=0 y - 11320 2

<-1
Xx<-1 —1-
(2) & Vx+ =—l—x<:>{ = _1+.5 & X= L \/§

x> +Xx-1=0 X =

Vay phuong trinh da cho c6 2 nghiém phan biét x = 1

Cau 3a

Dat x* =2n+2021; y* =3n+2020 Suy ra 3x*-2y*=2023. (x,ye N")

T phwong trinh trén suy ra x*la sd 1é dgt x=2m+1 (meN)

Ta c6 3(2m+1)° - 2y? = 2023 < 3.4m(m+1) - 2y? = 2020
<3.2m(m+1)-1010=y* < 3.2m(m+1)-1012=y* -2

Ta c6 m(m+1)i2, suy ra 2m(m+1):4, dong thoi 1012:4, suy ra (y*-2):4

Mit khéc, y*1a s8 chinh phuong nén y* = 0(mod4) hodc y* =1(mod4)
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Nén khong ton tai y d€ (y? —2):4. Vay khong ton tai n théa man diéu kién trén

Cau 3b

v -2)

1a s6 nguyén.
Xy + 2 gy

Tt gia thiét suy ra

Y(C-2) _x(y+2)-2x+y) _,_2(x+)
Xy +2 - Xy + 2 - Xy + 2

Ta co
Suy ra ton tai gia tri k nguyén dwong sao cho 2(x+y)=k(xy+2)

Néu k=2, tacd k(xy+2)>2(xy+2),suy ra X+y=xy+2< (x-1)(y-1)+1<0 (1)
Do x2>1,y>1=(x-1)(y—1)>0 nén b4t phwong trinh (1) v6 nghiém.

Néu k=1, tacod 2(x+y)=xy+2< (x-2)(y—-2)=2 (2)

-4 (x=3 1 (x=0
Giai ra ta duoc cac cdp (X;y) thoa man (2) 1a X , X , X , X )
y=3 |y=4 [y=0 |y=1

X=4
Thr lai ta c6 {y _3 la cdp sO nguyén duy nhat thoa man.

Cau 4a

Kéo dai AO cat (O) tai E, kéo dai AO’ cat dwong tron (O') tai F.
Suy ra E, B, F thang hang.

Ta c6 ACD = AEF (cing chan cung AB cta (O)).

AFE = ADC (cting chan cung AB ctia (O")).

Nén AACD va AAEFdong dang

Suy ra AC_CD do A—Cglzz—gsl: CD < EF (khong do61i)

AE EF’ AE

Vay CD 16n nhat khi d di qua B va vudng goc v6i AB.
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Goi I 1a trung diém cua EF.

Ta c6 Ol song song va bang doan OA, suy ra
AOIO'1a hinh binh hanh

Suy ra AOI=A0'l

Do MOA=AO'N va M, N di chuyén nguoc
chiéu. Xét hai truong hop

Truong hop 1. M trung P hodc P'.

- Néu M trung P khi 6 N trung Q
Suyra IM=IP=10+0P=0"'1+0'Q=1IN
-Néu M trung P’ khi d6 N trung Q'
Suy ra

IM=IP'=1I0-0OP'=0'Q-0'I=1Q'=IN

Tacd MO=10"; OI=0'N

diém I c6 dinh

Suy ra AMOI=AIO'N= IM =IN

TH2. Néu M khong trung P va P’ khi d6 N khéng trung véi Q va Q'

—

Do I\mzNO'A va A0l =AO'| suy ra MOI = I0'N

Trong moi treong hop ta luén cé IM = IN ,suy ra trung truc ca doan MN luon di qua

Lién hé tai lieu word toan zalo: 039.373.2038
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Caub

Chting minh BDT =+ = > % v6i va,b>0.
a

b*~ (a+b)

a+b
Tacéi+i2£;métkhécab$(—):>i2 4 suy ra L1 8

— >
a? b? ab 4 ab (a+b)2 a2+b2_(a+b)z

1 1 8 S 8 8 S 64

(x+1)° +(1+ jz +(y+3)2 ) (x+21+2)2 +(y+3)2 . (x+y+1+5j2

z

Tt gia thiét suy ra z la s6 duong, ta cd x°z° +y?z* +1<3z < x> +y* +

Pt 1t suy ra X° +y* +t* <3t.
z

64 256

Taco P= 5 = 5.
1 (2x+2y +t+10)
x+y+§2+5

Tacd 2x<X*+1 2y <y’ +1 4t<t’+4,suyra 2X+2y+4t <xX° +y’ +1* +6 <3t +6
Suyra 2x+2y+t<6.

Suy ra PZLGSZ:L ddu = xay ra khi x=y=1,z=%. Vay GTNN ctia P bang 1.

(6+10)
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',.""-UBND TiNH THAI NGUYEN KY THI TUYEN SINH LOP 10 NAM HOC 2020 - 2021
"~ SO GIAO DUC VA PAO TAO MON: TOAN
(Danh cho thi sinh thi chuyén Tin)
PE CHINH THUC Thoi gian lam bai: 180 phiit, khong ké thoi gian giao dé
Déss 8 (Dé thi gom c6 01 trang)

Cau 1 (1,0 diém). Khong st dung may tinh cam tay, tinh gid tri bi€u thiec

A=\2-24-23 +y-1+47-443.

2
(x+y) —2xy=5
Cau 2 (1,0 diém). Giai hé phuong trinh { 42 y: 5

Xy 2
Cau 3 (1,0 diém). Tim c4c cip sd nguyén duong (X; y) thoaman x* =y’ +y+8.

Cau 4 (1,0 diém). Chiimg minh P =5+17%" + 2020®* khong 1a s6 chinh phuong.
g g p g

Cau 5 (2,0 diém). Cho mot bang 6 vudng ¢ kich thudc 2020x 2020 (gdm 2020 hang va
2020 cot). Nguoi ta to mau den 3030 6 vudng bat ki ctia bang. Chitng minh rang cé thé
chon ra 1010 hang va 1010 c{t cua bang sao cho cac 6 duoc t6 mau den déu nam trén 1010
hang hoac 1010 cot da chon.

Cau 6 (2,0 diém). Cho duong tron tam O duong kinh AB. V& duong tron tam A cat
dudng tron (O) tai hai diém phén biét C, D. Trén dudng tron (O), ldy diém M nam
trén cung nhé AC véi M # A, M = C. Doan thing BM cit dudng tron (A) tai diém N.
Chiing minh :

a) CMB = DMB.

b) MN? = MC.MD.

Cau 7 (2,0 diém). Cho tam gidc ABC c6 ba géc nhon ndi ti€p duong tron (O, R). Goi H,
| Tan lwot la truc tam, tdm duong tron ndi tiép ctia tam gidc ABC.

a) Chirng minh HAI = OAI.

b) Cho BAC =30°, tinh d6 dai doan thing AH theo R.

Hovaténthisinh:............................................S0 bdo danh..........
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UBND TINH THAI NGUYEN KY THI TUYEN SINH LOP 10 NAM HOC 2020- 2021

SO GIAO DUC VA PAO TAO MON THI: TOAN
Danh cho chuyén Tin
HUONG DAN CHAM

( Bdn huwdéng dan chim gom cé 03 trang)

I. Heéng dan chung

- Gidm khao can nam vitng yéu cau ctia huwéng dan chdm dé danh gia ding bai lam
ctia thi sinh. Thi sinh lam cach kh4c d4p 4n néu dting van cho diém t6i da.

- Khi van dung dap an va thang diém, giam khao can chu dong, linh hoat véi tinh
than tran trong bai lam cta hoc sinh.

- Néu c6 viéc chi tiét hoa diém cac y can phai dam bao khong sai 1éch véi tong diém
va dugc thong nhat trong toan hoi dong cham thi.

- Diém toan bai la tong diém cua cac cau hoi trong dé thi, chdm diém 1é dén 0,25 va
khong lam tron.

I1. Dap 4n va thang diém

Cau Noi dung biém

Ta co:

A:\/Z—Z\/4—2\/§ +\/—1+4\/7—4J§

=\/2_2W+\/-1+4,/(2—J§)2 0.25

Caul —J4-23 +\7-43

> > 0.25
- (a1 +(2-3)
=J3-1+2-43=1 0.25
0.25
Ta co:
(x+y)2—2xy=5 (x+y)2—2xy=5
X2+y2 5 Py 5 5 0.25
xy 2 xy 2

Cau?2
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_{x+ y=3 0.25
2 — = 2 = Xy = 2
- (x+y) —2xy 5<:> (x+Y) 9<:> y
Xy =2 Xy =2 X+y=-3
Xy =2
X+y=3 N \
THI: » suy ra X, Yy la nghiém cua phuwong trinh
Xy =
) X=1
X°=-3X+2=0&
X =2
0.25
Ta c6 hai nghiém (1, 2); (2,1).
X+y=-3 .
TH2: Xy =2 suy ra X, Yy la nghiém cua phuong trinh
) X=-1
X°+3X+2=0<
X==2
Ta c6 hai nghiém (—1,—2); (—2,—1).
Vay hé phuong trinh c6 4 nghiém (1, 2); (2, 1); (—1, —2); (—2, —1). 0.25

Ta co:

X* =y +y+8
Cau 3 S 4x =4y* +4y+32 0.5
<:>(2x)2 :(2y+1)2+31
< (2x-2y-1)(2x+2y+1) =31 (*)

0.25
Vi X, y1a cac s6 nguyén duong nén ta c6 1<2x—-2y—-1<2x+2y+1
2x—-2y-1=1 X=28
Nén ttr (*) suy ra =
2x+2y+1=31 (y=7
0.25
Ta co:
5=1(mod 4) 0.25
17 =1(mod 4) = 17** =1(mod 4) 0.25
Caud | 20202 = 0(mod 4)
Suy ra P =2(mod 4)
0.25
Vay P khong la s6 chinh phurong vi mot s6 chinh phuong chia cho 4 chi c6
dw1a 0 hodc 1.
0.25
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Vi ¢6 2020 cot nén ta ¢ thé chon ra 1010 cdt c6 s6 6 dwoce t6 mau den nhiéu
nhat. Khi c6 ¢6 hai kha nang xay ra:

Kha nang 1: Trong 1010 cft da chon chita hét 3030 6 mau den, khi d6 ta chon | 1.0
1010 hang bat ki thi bai toan dwoc giai quyét.

Kha nang 2: Trong 1010 cot da chon khong chita du 3030 6 mau den.

Cau 5 Ta di chting minh s6 6 mau den con lai nhé hon hodc bang 1010. Khi d9, ta
chi can chon ra 1010 hang chtra cac 6 mau den con lai thi bai toan duoc
chttng minh.

That vay, gia st s6 6 mau den con lai 16n hon 1010 (hay tong s6 6 den trong
1010 cot da chon nhé hon 2020). Theo nguyén ly Dirichlet, trong 1010 cot con
lai khong duoc chon, cé it nhat 1 ¢t chira hai 6 mau den.

Mt khac vi 1010 cdt ta chon chita s& 6 mau den nhiéu nhat nén mdi cot phai
chira it nhat 2 6 den. Suy ra tong s6 6 den trong 1010 ¢t da chon 16n hon
hodc bang 2020 (mau thuan) 10

Vay diéu gia st la sai. Bai toan duoc giai quyét hoan toan.

C

/

B
Cau b6
D
a) Tac ABla duong trung truc cia CD suy ra trén (O) c6 CB = DB. 0.5
Do d6 CMB = DMB (géc néi tiép ciing chén hai cung bing nhau) (1) 0.5

b) Tacod: CNM =CBM + NCB = CDM + NCB

Mt khéc ta c6 ACB = 90° (chan ntra duong tron) suy ra BC 1a tiép tuyén

cia (A) 0.25
Do dé N/@zﬁ:m:m+ﬁ:M/D\N(2) 0.25
Ttr (1) va (2) suy ra tam gidc MNC va tam giac MDN do6ng dang (g-g). 0.25
Suy ra MN =M—C:> MN? = MC.MD.

MDD MN 0.25
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D

Cau7

a)Ke Al cat (O) tai D suy ra D la diém chinh gitta cung BC hay OD Ia
duodng trung triec ctia BC. Goi OD cat BC tai E, khi d6 E 1a trung diém
cua BC

Ta c6 AAOD can tai O suy ra &T) = @ (1)

Mt khac ta c6 AH //OD (cung vudng goc v6i AB) suy ra HAD = ODA (2). 0.25
Tte (1) va (2) suy ra OAD = HAD.

b) Ké dudong kinh AF ctia dudng tron (O) suy ra ACF = ABF =90° (chdn | (.5

ntta duong tron). 0.25
BH //CF (cung vuong géc v6i AC) 0.25
Xét t& giac BHCF 6 . suy ra BHCF la
CH //BF (cung vuong géc véi AB)
hinh binh hanh hay E 14 trung diém ctia HF. 0.25
Xét AAHF c6 OE la duong trung binh nén suy ra AH = 20E (*).
— —_— 0.25
M3t khac theo dé bai ta c6: BOC = 2BAC =60° suy ra tam giac BOC déu
Khi d¢6 OE = RT\@ **)
0.25
Tt (*) va (**) suy ra AH = R/3.
0.25

emee Heten-
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UBND TINH THAI NGUYEN KY THI TUYEN SINH LOP 10 NAM HOC 2020 - 2021
SO GIAO DUC VA PAO TAO MON: TOAN
(Danh cho thi sinh thi chuyén Toan)

PE CHINH THUC Thoi gian lam bai: 180 phiit, khong ké'thoi gian giao dé

(Dé thi gom c6 01 trang)
bé s 9

Cau 1 (1,5 diém). Cho hai s6 thuc @, b thoa man ab = 2. Chirng minh
a’+b’ = (a“ +b4)(a5 +b5)—16(a+b).

Cau 2 (1,5 diém). Giai phuong trinh vV16x* —1—2v4x+1++/4x-1=2.
Cau 3 (1,0 diém). Cho cac s8 thuc duwong @, b, ¢ thoa man a+3b+5c¢ =2020. Tim gid tri
3ab ~ 15bc ~ 5ca
+ + :
a+3b 3b+5c 5c+a
Cau 4 (1,0 diém). Cho sd nguyén duong N thoa man 2n+1 va 3n+1 1a cac sd chinh phuong.
Chang minh 15n+8 la hgp s6.

16n nhat cua biéu thiee P =

Cau 5 (1,0 diém). Ban Chi duoc thuong mdi ngay it nhat mot chiéc keo, nhung trong 7 ngay
lién tiép, tong s6 keo Chi nhan duoc khong qua 10 chiéc. Chiing minh trong mot s6 ngay
lién tiép, tong s keo Chi nhan dwgcla 27 chiéc.

Cau 6 (2,0 diém). Cho dudng tron (O), tir diém A nam bén ngoai duong tron ké cac
tiép tuyén AB, AC véi duong tron (B, C la céc tiép diém). Goi H 1a giao diém ctia AO
va BC. V& dudng kinh CD cua duong tron (O). Duong thang AD cét dudng tron (O)
tai M khéc D.

a) Chiing minh tam gidc AMB va tam giac ABD dong dang.

b) Goi N 1a giao diém caa BM va AO. Chiing minh NH? = NM.NB.

Cau 7 (2,0 diém). Cho dudng tron (I, r) noi tiép tam giac ABC. Diém M thudc canh BC voi
M = B, M = C. Duong tron (1, I,) ndi ti€p tam gidc AMC. Duong thing song song véi
BC, tiép xtc véi duong tron (I, 1) cit cac canh AB, AC Ian luot tai B', C'. Goi N la

giao diém cta AM véi B'C’, duong tron (I,,1,) ndi ti€p tam gidc AB'N. Chung

minh:
a) Bon diém A, I, I, I, ciing nam trén mot duong tron.
b) r=r+r,.
------ HET ------
Hovaténthisinh:.............................cce............S0 bao danh..........
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UBND TINH THAI NGUYEN

SO GIAO DUC VA PAO TAO

KY THI TUYEN SINH LOP 10 NAM HOC 2020- 2021

MON THI: TOAN

Danh cho chuyén Todn

HUONG DAN CHAM

( Bdn hwéng din chdm gom cé 04 trang)

I. He6ng dan chung

- Gidm khao can nam viing yéu cau cua hudéng dan chdm dé danh gia dang bai lam
cua thi sinh. Thi sinh lam cach khac dap an néu dung van cho diém t6i da.

- Khi van dung dap an va thang diém, giam khao can chu dong, linh hoat véi tinh

than tran trong bai lam ctia hoc sinh.

- Néu c6 viéc chi tiét hda diém cac y can phai dam bao khong sai 1éch vdi tong diém

va dugc thdng nhat trong toan hoi dong cham thi.

- Diém toan bai la tong diém cua cac cau hoi trong dé thi, chdm diém 1é dén 0,25 va

khong lam tron.

I1. Dap 4n va thang diém

Cau Noi dung bié€m
Ta co
(a4+b4)(a5+b5)—16(a+b) 0,5
=a’+b’+a’h* +a'h® ~16(a+b)
=a’+b’ +a'h*(a+b)-16(a+h) 0,5
Cin1 | =& +b’+16(a+b)-16(a+b)(do ab=2)
=a’+b’.
0,5
1 , 0,25
PK: XxX>—. Ta co:
4
V16X2 =1 - 24X +1++/4x-1=2
& J(4x+1)(4x-1) —24/ax +1+/4x-1-2=0
& Jax+1(Vax—1-2)+/ax-1-2=0
Cau2 <:>(\/4x +1 +1)(\/4x—1—2)=0 (*) 0.25
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Do V4X+1+1>0 véi moi XZ% nén tir (*) suy ra

\Mx—1—2=0<34x—1=4c>x:%(TM)

5
Vay phuong trinh ¢cé mot nghiém X = s

0,5

0,5

Cau3

Ap dung bat dang thitc Cauchy cho hai s§ duong a va 3b ta cé:

a+3bY
3ab _\ 2 _a+3b
a+3b a+3b 4

CMTT ta co:

15bc <3b+50_ 5ca <5c+a
3b+5c 4 '5c+a 4

2(a+3b+5c)

Tt désuy ra: P < =1010

Vay gid tri 16n nhat caa P 1a 1010 khi va chi khi
2020
a=—1—

a=3b=5C= —20320 =<b= 2020 .

0,5

0,25

0,25

Cau4

§ {Zn +1=a’
bat

(a, be N*).
3n+1=Dh?
Khi d6 ta cé:

9a’ -b®>=9(2n+1)—(3n+1)
< (3a—b)(3a+hb)=15n+8.

Vi a, be N suyra 3a+b>1. Ta can chtiing minh 3a—b >1

Hay 3vV2n+1-3n+1>1<3J2n+1>1++/3n+1

<9(2n+1)>3n+2+2v/3n+1 < 15n+7 >~/12n +4 (ludn ding)

0,25

0,5

0,25
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Vay 15n +8 1a hop so.
Xét 28 ngay lién ti€p tir ngay thit nhat dén ngay thit 28 ma Chi nhan duoc 0,5
keo.
Goi T (n) la tong s keo Chi nhan dwgc dén ngay thir n. Vi tong s6 keo Chi
nhén dwoc trong 7 ngay lién ti€p khong vuot qua 10 chiéc nén ta cé:
1<T (1) <T(2)<...<T (28)< 40.

0,25
Xét 28 s8 nguyén dwong phan biét T (1), T(2),..., T(28). Theo nguyén ly

Caus Dirichlet, ton tai haisd T(a)=T (b)(mod 27) véi 1<a<b <28 hay
[T(b)-T(a)]:27.
LTes . 0,25
Mt khéc ta c6: 1<T(b)-T(a)<39 suyra T(b)-T(a)=27.
Vay tir ngay tht a+1dén ngay thit b thi Chi nhan dung 27 chiéc keo.
B D
A N H /O
C
a) Xét tam giac AMB va tam giac ABD co:
—_— —_— « N 1 —_—
Ciu 6 ABM = ADB(cung bang EsdBM )

A chung
Do d6 tam giac AMB va tam giac ABD dong dang (g-g)

1,0
b) Xét tam gidc ABO vudng tai B, dwong cao BH ¢6: AB? = AH.AO (1)
Mit khéc ta c6 hai tam giac ABM va ADB dong dang (g-g) suy ra

0,25
ﬁ:ﬂ: AB? = AM.AD (2).
AD AB
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Tt (1) va (2) suy ra AH.AO = AM.AD suy ra hai tam gidc AMH va AOD
dong dang. Do d6 MHN = MDC 0,25

Mit khac MDC = MBC (cing chan cung M—é) suy ra MHN = MBH
Xét hai tam giac NHM va NBH co: 0,25
MHN = MBH, MNH chung, suy ra hai tam giac NHM va NBH dong dang

0,25
Do do %:M: NH? = NB.NM.

a) Ta co:
ANR' L R'AN 0 AR'N AR'N
Al,N = Al,l, =180° - ANB '+ B AN :1800—M:900+m.
Cau7
ABC

Ma B'C'//BC suy ra AB'N = ABC suy ra AEI\1=900+T (1)

Tuong tw ta cd AIC = m =90° +A;;C (2).

Tt (1) va (2) suy ra m = KIT1 do d6 bon diém A, 1, I, I, cing nam trén

mot duong tron.
Cht y : Ra mot trong hai néi dung & (1) hoic (2) cho 0,5 diém.
b) Xét tam giac Al,l, va AIC c6:

— _ BAE — 0,5

AL =1AC =%; AL L = AIC do d6 hai tam gidc Al,l, va tam giac AIC

dong dang.
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L Al
Suyra: ~2L= 1 (%
uy ra: Jt = (%)

Xét tam gidc ANI, va Al,C co:

dang.
Suy ra N :ﬂ (**)
Cl, AC
Tt (*) va (**) suy ra
LI, LN - Cl, _LN
IC CI, CI 11,
Bo b ropa,
rr+r,
(Do IN_1§ suyraﬂz i
LN T, LI, rn+r,

Vay r =1, +T,.

N/A\I1 = (ﬁTl; ﬂl\N = ,(CTl do d6 hai tam giac ANI, va tam giac Al,C dong

0,5

0,25

0,25

0,25

0,25

emee Heten-

TAI LIEU TOAN HOC
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SO GIAO DUC VA PAO TAO DPE THI TUYEN SINH LOP 10 THPT
TINH NINH BINH NAM HOQC 2020 - 2021
DE THI CHINH THUC Bai thi mén chuyén: TOAN; Ngay thi: 18/7/2020
bé s6 10 Thoi gian lam bai: 150 phiit (khong ké'thoi gian phit dé)

Dé thi gom 05 cdu, trong 01 trang

Cau 1 (2,0 diém):

1.Cho P = \/az +a*(a+1)°*+(a+1)?* voi aeZ.Ching minh P 1a mot s& ty nhién.

2. Tinh gié trj ciia biéu thic A=‘/§_1:( 11 J voi X =4+243.
x2—x \Jx  x+1

Cau 2 (2,0 diém):
1. Cho phuong trinh X* —2mx +2m—1=0. Tim m d€ phuong trinh c6 hai nghiém
phan biét X,,X, ,(X, <X,) théa man 4x, = X;.
X =2y’ +Xxy+x-y=0
2. Gii hé phuong trinh yor Y
2 2
X“+y =10
Cau 3 (1,5 diém):

1. Tim t4t ca cac s6 nguyén n sao cho n®+ 2022 la s6 chinh phuwong.

2. Giai b4t phwong trinh /X +1—-+/4-x <1.
Cau 4 (3,0 di€m): Cho duong tron (T) tam O va day cung AB c8 dinh (O ¢ AB). P 1a
diém di dong trén doan thang AB (P # A,B va P khac trung diém ctia doan thing AB).
Puong tron (T,) tim C di qua diém P tiép xtic v6i duong tron (T) tai A. Duodng tron
(T,) tim D di qua diém P ti€p xtic véi duong tron (T) tai B. Hai duong tron (T,) va
(T,) cdtnhau tai N (N #P). Goi (d,) 1a tiép tuyén chung cta (T)vdi (T,) tai A, (d,) 1a
ti€p tuyén chung ctia (T)véi (T,) tai B, (d,) cit (d,) tai diém Q.
1. Chting minh tt gidc AOBQ ndi tiép duong tron.
2. Chting minh: ANP = BNP v bén diém O,D,C,N cung nam trén mot duong tron.

3. Chting minh rang dwong trung tric ctia doan thang ON ludn di qua mot diém cd dinh
khi P di dong trén doan thang AB(P # A,B va P khac trung diém ctia doan thang AB).

Cau 5 (1,5 diém):
1. Cho ba s6 dwong a,b,C thoa man: \/a2 +b% + \/b2 +c% + \/C2 +a% =/2021.
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2 2 2
Chting minh rang; ba + b T 5 > % ‘ / 20221.
+C C+a a+

2. Véi s6 thuc a, ta dinh nghia phan nguyén ctia s6 a la s6 nguyén 16n nhat khong

vuot qua a va ki hiéu 1a [a]. Day cac s8Xy, X;, X,y X, ditoe xac dinh boi cong thiic

n+1 n , . A oA L
X, :[—}—[—} Hoi trong 200 sé{XO,Xl,XZ, ..... ,Xlgg} c6 bao nhiéu s6 khac 0? (Biet

v2 ] V2

1,41<+2 <1,42)

Luu yj: Thi sinh duogc st dung mdy tinh cim tay khéng cé thé nhé

vad khong co chiic nang soan thao vdn ban.

SO GIAO DUC VA PAO TAO HUONG DAN CHAM
TINH NINH BiNH PE THI TUYEN SINH LOP 10 THPT

NAM HOC: 2020 - 2021
Bai thi mén chuyén: TOAN - Ngay thi: 18/7/2020
(Hudng din chim gom 05 trang)

I. Heéng dan chung

1. Bai lam cua hoc sinh ding dén dau cho diém dén do.
2. Hoc sinh ¢6 thé st dung két qua cau trudc lam cau sau.
3. D61 v6i bai hinh, néu vé sai hinh hodc khong vé hinh thi khong cho diém.

4. Néu thi sinh lam bai khong theo cach néu trong ddp 4n ma dung van cho diém

du tirg phan nhie huéng dan, thang diém chi tiét do Ban chdm thi thong nhat.

5. Viéc chi tiét hoa thang diém (néu cd) so vdi thang diém trong hwéng dan phai

dam bao khong sai léch va dam bao théng nhat thiec hién trong toan Ban cham thi.

6. Tuyét d6i khong lam tron diém.

II. Hwéng dan chi tiét

Dié
Cau Noi dung
m
1 |1.(1,0 diém) Cho P= \/az +a’(@+1)?*+(a+1)? véi a € Z. Chitng minh P 1a mot s6
(2,0 d) | ty nhién.
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P:J¥+a%¥+2a{0+@+nz:J#+2§+2¥+{a+nz 0,25
= \/a“ +2a’(@+1)+ (a+1)? 0,25
=J@*+a+1)*=a’+a+1 0,25
ViaeZ=PeN (dpcm). 0,25
2. (1,0 diém) Tinh gia tri ctia biéu thic A—&_l'( 1 1 j voi X =4+ 243
I g X2 —x \Wx Wx+1 '
Véi 0<x =1
Thcé-A—-J;_l-(l'—- 1 ]_ JYx -1 X +1-+/x 0,25
' x> —x (Wx  Jx+1 X(\/;—l)(\/;+l).\/;(\/;+l)
1 11
(1) Vx(Vxe1) 025
2
VéiX:4+2\/§=(\/§+l) :>\/§:\/§+1 0,25
1 3-1
A= = 0,25
Suy ra NI 5

nghiém phan biét X,,X, ,(X, <X,) théa man: 4x, = X;.

1. (1,0 di€ém). Cho phwong trinh x* —2mx +2m —1=0. Tim m dé€ phwong trinh c6 hai

) x=1
X —-2mx+2m-1=0< 0,25
X=2m-1
+)Néu l<2m-1l<m>1
m—3
2m-1=2 T 9 2
2 | Tirgia thiét 4x, =x2 = 4=(2m-1)’ & o 2 025
2m-1=-2 -1
(2,0 d) m=-
+)Néu 2m-1<lem<l
0,25
4x1=x§<:>1=4(2m—1)<:>m=§
Két luan me{%;g}. 0,25

e iz X =2y ey +x -y =0
2. (1,0 diem) Giai hé phuwong trinh
x*+y? =10

TAI LIEU TOAN HQOC
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Co x2—2y2+xy+x—y:0<:>(X—Y)(X+2y+l):0<:{ziy1 2y 0,25

+) Truong hop 1: thay y = x vao x* +y* =10 ta duoc 2x* =10 < X = +/5 0,25

+) Truong hop 2: thay X =-1-2y vao x*+Yy* =10 ta duoc

2 2 2 y:1 0,25
(-1-2y)°'+y =105y +4y-9=0< 9
y=--
5
A A s oA 13 -9
Vay hé c6 4 nghiém (X;y) {(JE;JE), (—/5;-/5),(-31), (?;?)}. 0,25

1. (0,75 di€m) . Tim t4t ca cdc s6 nguyén nsao cho n®+2022 1la s6 chinh phuong.

Pit n® +2022 = y* véi y 1a s6 nguyén khéc 0.
n*+2022=y* < (y—n)(y+n)=2022. 0,25
Co (y—n)+(y+ n)=2y 1 56 chén nén (y—n) va (y+ n) cuing tinh chén 1¢

Néu (y—n) las§léthi (y+n) cinglé =(y—n)(y+n) lassle

0,25
= (y-n)(y+n)=2022.
3 | Néu(y—n)lasschanthi (y+n)cing chan = (y—n)(y+n):4 = 2022:4 (v
Vay khong ton tai n thdéa man bai toan.
2. (0,75 diém) Giai bt phwong trinh /X +1—/4—x <1
biéu kién: -1<x<4. 0,25
VX+1-+4-X <1<:>(\/x+1—2)+(1—\/4—x)<0 0,25
X-3 X-3 1 1
= + <0< (x-3 + <0 x<3
VX+1+2 1+44-X ( )[\/x+1+2 1+\/4—xj 095
Déi chiéu DK tap nghiém cta bat phuong trinh 1a: [—1;3)
Cau 4 (3,0 diém): Cho duong tron (T) tam O va day cung AB cd dinh (O ¢ AB). P 1a
diém di dong trén doan thang AB (P # A,B va P khac trung diém ctia doan thing
4 AB). Buong tron (T,) tim C di qua diém P tiép xtic v6i duong tron (T) tai A.
(3,0d)

Puong tron (T,) tAm D di qua diém P tiép xtc véi duong tron (T) tai B. Hai duong
tron (T,) va (T,) cat nhau tai N (N =P). Goi (d,) 1a tiép tuyén chung cta (T)voéi
(T,) tai A, (d,) 1a ti€p tuyén chung ctia (T)véi (T,) tai B, (d,) cdt (d,) tai diém Q.
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1. Chiing minh tit gidc AOBQ ndi ti€p duong tron.

2. Chiing minh: ANP =BNP va bon diém 0,D,C,N cing nam trén mot duong
tron.

3. Chiing minh rang duong trung truc ctia doan thang ON ' Tuon di qua mot diém o8 dinh khi
P di dong trén doan thang AB (P # A, B va P khac trung diém ctia doan thang AB).

Vé hinh duoc 0,5 diém

1. (0,5 diém) Chirng minh tit gidc AOBQ noi ti€p dwong tron.

C6 OAQ =90° (Tinh chat tiép tuyén) 0,25

OBQ =90° (Tinh chét tiép tuyén) .
0,25

A,B cling nhin OQ duéi mot géc vudng nén ti giac AOBQ ndi tiép (1) .

2. (1,25 dié€m)
Ching minh ring ANP = BNP vabén diém O, D,C,N cting nam trén mot duong tron.

Trong duong tron (T,) 6 ANP = QAP (= % sd AP)
1 0,25
Trong duong tron (T,) c6 BNP = QBP (= 3 sd EST:’)
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Trong dubng tron (T) c6 QAP =QBP (=7 sd AB) — ANP = BNP 0,25

—

Ta c6 ANB = ANP + BNP = QAP + QBP =180° — AQB, suy ra NAQB ndi tiép (2] 0,25

Tt (1) va (2) suy ra 5 di€ém O, N, A, Q, B cing ndm trén mot duong tron

— — , —_ 0,25
= OAN = OBN ( hai goc néi tiép cung chan ON)

Trong (T,) <6 OCN = 20AN (g6c ndi tiép va goc & tam cling chan mot cung).

Trong (T,) c6 ODN = 20BN (gbc noi tiép va goc o tam ciing chén mot cung). | 0,25

— OCN =ODN suy rabon diém O, D, C, N ciing ndm trén mot duwong tron.

3.(0,75 diém). Chitng minh ring duong trung truc ctia doan thing ON luén di qua
mot diém c6 dinh khi P di dong trén doan thﬁng AB(P#A,B va P khic trung
diém ctia doan thing AB).

Theo cacy trén suy ra 5 diém O, N, A, Q, B cling nam trén duong tron duong kinh OQ 0,25

Goi E 1a trung diém OQ; do O,Q ¢d dinh suy ra E ¢6 dinh va E la tam duong trg
di 0,25
di qua cac diém O,N,A,Q,B.

— OE = NE = E thudc duong trung triec ctia doan thang ON 0.5

Suy ra duong trung truc cua ON ludn di qua diém E c& dinh.

(1,5d)

1. (0,75 &) Cho ba s6 dwong a,b,C thoa man: Ja? +b2 ++/b% + ¢ ++/¢? +a% =/2021.

2 2 2
Chitng minh rang; ba + b + ¢ 0 2% 20221.
+C C+a a-+

Diat x =+/b’+¢?, y=~c*+a*, z=+a’*+ b’ vdi(X,y,z>0;x+y+z=+2021);

2 2 2 2 2 2 2 2 2
2= P2 TX e X2y 2 X FY 72
2 2 2
va ap dung cac BDT: 0,25
b+c<,f2(b*+c*) =v2x,c+a<,f2(c*+a%) =2y, a+b <, [2(a’ +b°) =2z
2 2 2 2 2 2 2 2 2
suyra VT2 Y T2 X 24Xy Xy 2

+ +
24/2x 2x/§y 222

1 |({(y+2z2) (z +x)? (X +Y)?
Zzﬁ_( 2% _XJJ{ 2y —y]+( 27 _ZH

1 ((y+2)° ~ (z+x)° ~ (X +Y)? ~
_2\/5_( + 2X 3xj+( 2y +2y 3yj+( > +2z2 3zﬂ

0,25
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2%[(2(y+z)—3x)+(2(z+x)—3y)+(2(x+y—3z)] -
Suy ra VTZ%(X+y+Z):% % (dpcm).

2.(0,75 @) Véi s6 thuc a, ta dinh nghia phan nguyén caa s6 a 1a s6 nguyén 16n nhat
khong vuwot qua @ va ki hiéu 1a [a]. Day cac s6 Xy, X;,X,,....., X, ... dwgc xac dinh béi

. n+1 n . A, . A
cong thiec X, = {—} - [—} . Hoi trong 200 so {Xo Xy Xy, Xlgg} c0 bao nhiéu so

V2 | (V2
khac 02
(Biét 1,41<+/2 <1,42)
Ta c6 X, :[”ﬁl}—[%} nj;-(\?i—lj:%+l<2:>0£xn <1 0,25
x =0 .
:{ : 1 Nén c4c s6 khac 0 chi nhan gia tri bang 1.

5 Te (R Tl - CE

200 |
= |:$_ = [100\/§:| 0125
Ma 141 <100+/2 <142 nén s6 cac s khac 0 1a 141
Hét
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) GD&DT VINH PHUC  KY THI TUYEN SINH LOP 10 THPT CHUYEN NAM HOC 2020 — 2021
DE THI MON: TOAN
PE CHINH THUC | Danh cho thi sinh thi chuyén Toan va chuyén Tin
Thoi gian lam bai: 150 phiit, khong ké thoi gian giao dé

Peé s6 11

Cau 1 (4,0 diém).

a) Giai phurong trinh v/2x +3 - 2/x+1=-1
4x 5X 3

2 T =
X“+X+3 X —-5x+3 2

b) Giai phuong trinh

X+ Xy +x=4

¢) Giai hé phuong trinh
P & x2+y2—%=4—2xy
X

Cau 2 (1,5 diém).
a) Tim t4t ca cac s6 nguyén t3 p sao cho 2p° +3p+4 ciing 1a s6 nguyén t4.
b) Tim t4t ca cac sd nguyén duong a,b,c,d thoaman al+bkcl=dl.
Cho biét ki hiéu n! 1a tich cac so tw nhién ttr 1 dén n.

Cau 3 (1,0 diém). Cho céc s§ duong a,b,c . Chiing minh rang

8(a’ +b?+c?) N 27(a+b)(b+c)(c+a)

- >16
ab+bc+ca (a+b+c)

Cau 4 (3,0 di€m). Cho tam gidc nhon ABC c6 AB < AC va noi tiép duong tron (O) Goi |
1a tam duong tron noi ti€p tam gide ABC, tia Al cit duong tron (O) tai diém D (khac A
). Puong thang OD cat dwong tron (O) tai diém E (khac D) va cat canh BC tai diém F .
a) Chting minh rang tam gidc IBD can. Xac dinh tim duong tron ngoai ti€p tam
giac IBC.
b) Ching minh ID.IE = IF.DE.

¢) Goi cac diém M, N Ian lugt la hinh chiéu vudng goéc ctia | trén cac canh AB, AC . Goi
H,K lan luot la cic diém d6i xting v6i M,N qua |. Biét rang AB+ AC =3.BC, chting minh
KBI = HCI.
Cau 5 (0,5 di€m). Thay Du viét s6 2020** thanh tdng ctia cdc s6 nguyén dwong roi dem
cOng tat ca cac chit sO ctia cac s6 nguyén duong nay véi nhau. Héi thay Du c6 thé nhan

duoc két qua la s6 2021 hoac 2022 dugc khong? Tai sao?
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Hét
Hoc sinh khong duwoc str dung tai liéu. Cdn bg coi thi khdng gidi thich i thém.
Ho va tén thi sinh: ......cccoovieieeiiiiceeeeceeceeeeeeeee e S6baodanh: .....................

SO GD&DPT VINH PHUC KY THI TUYEN SINH LOP 10 THPT CHUYEN NAM HOC 2020 - 2021
HUONG DAN CHAM MON: TOAN
PE CHINH THUC | Danh cho thi sinh thi chuyén Toén va chuyén Tin

Luu y chung:

- Hudng dan chi trinh bay cdc bwdc co bin ciia 1 cdch gidi, néu hoc sinh c6 cich gidi khdc néu diing
vdn cho diém theo thang diém ciia hwdng dan chim.

- Trong mot bai, thi sinh gidi ding dén diu cho diém dén do.

- Bai hinh hoc néu khong vé hinh thi khong cho diém, néu vé hinh sai thi khong cho diém irng véi
phiin vé hinh sai.

- Diém toan bai tinh dén 0,25 va khong lam tron.

Cau 1 (4,0 diem).
a) (1,5 diém). Giai phuong trinh V2x+3 - 2y/x+1=-1
Noi dung Diém
Diéu kién xdc dinh: x>-1
Phuong trinh: v/2x+3 —2Vx+1= -1 V2x+3+1=2x+1 0,5
& 2X+3+1+24/2x+3 = 4(x+1)
x>0
S 2X+44+ 22X +3 =4X+4 S J2X+3 =X & ) 0,5
2X+3=X
x>0 x>0
= SN 2
X2 —2x-3=0  |(x+1)(x—3)=0 0,25
x>0
<9 x=-1l<x=3.
0,25
X=3
Vay phuong trinh ¢6 nghiém duy nhat x=3.
e .. 5X 3
b) (1,5 diem). Giai phuong trinh + =——
) ) P & X*+x+3 x*-5x+3 2
Noi dung Diém
N x> +x+3%0
biéu kién xac dinh (1) 0,25
x> —5x+3#0
+) Nhan xét: x =0khong la nghiém cta phuong trinh.
+) V6i x #0: Khi d6 phwong trinh viét duoc thanh
4 , 5 _3_ 4 5 _ 3 0,25
2 2 -7, =75
X*+x+3 x-5x+3 2 4, 3 £ 3 2
X X X X
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Dat t=x+1+§,thay vao phuong trinh trén ta dwoc:
X
4(t—-6)+5t 0,5
4,5 3 MU0 3 e 48110t— 3 +18tes B B t— 44,
t t-6 2 t(t—6)
Véi t =4, ta co: x+1+§=4<:> x* —3x+3=0 vO nghiém do A=(—3)2—4.3=—3<0.
X
Véi t=-4, ta co: x+1+§=—4<:>x2+5x+3=0, ta c0 A=5"-43=13>0 suy ra
X
phttong trinh ¢6 hai nghiém phan biét x, = — _2*/1_3 X, == +2*/1_3 . 0,5
So sanh vo6i diéu kién (1) ta duwgc phuong trinh c¢6 hai nghiém
X_—5—\/173_X_—5+\/T3
2 2
X2+ Xy +X=4
o) (1,0 diém). Giai hé phwong trinh y 5
X*+y ——=4-2xy
X
Noi dung Diém
Diéu kién x #0.
X2+ xy+x=4 X(x+y+1)-4=0 x+y+1=f 005
x2+y2—£—4—2xy© Xy 2xy—2oa 2 )é ’
NG y Y=o = (x+y) —7:4
4
X+Y=;—1 x+y:£—1 x+y=£—1
Ve ¥ 5 “lies. s Tlus. 0,25
(——1) ——2=4 —2——+1——2=4 —2———3:0
X X X X X x* X
4 4 X+y=—-1
X+y=—-1 X+y=—-1
& X = X &4l x=1 0,25
3X*+8x-11=0  [(x-1)(3x+11)=0 !
3
[ (x=1
y=2
ol |y
3 0,25
,_ %2
i 33
Vay hé c6 hai nghiém (x;y) 1a (1;2), (—1—31%)

Cau 2 (1,5 diém).

TAI LIEU TOAN HOC
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a) (0,5 diém). Tim tat ca cic s6 nguyén t8 p sao cho 2p”+3p+4 1a sd nguyén t3.

Noi dung Diém

Néu p:3= p=3 thi 2p° +3p+4=311asd nguyén td suy ra p=3 thoa man.
Néu p=3k+LkeN thi 2p* +3p+4=2(3k +1)" +3(3k +1)+4 =18k + 21k +9:3, két hop 0,25
v6i 2p° +3p+4>3 suyra 2p° +3p+4 khong 1a s6 nguyén t6.

Néu p=3k+2,keN thi 2p* +3p+4=2(3k +2)° +3(3k +2)+4 =18k +33k +18:3, két hop

0,25
véi 2p° +3p+4>3suyra 2p° +3p+4 khong 1a s6 nguyén t6.

b) (1,0 di€m). Tim tat ca cic s6 nguyén duong @,b,c,d théa man a4+bkc!=d!.

Cho biét ki hiéu n! 1a tich cac s0 ty nhién tir 1 dén n.

Noi dung Diém

Gia st a<b<c, két hop voi gia thiét ta duoc 1<a<b<c<d.

*)Néu a<b=alal(a+1)..b+al(a+l)..c=al(a+l)..d 0,25

=1+(a+1).b+(a+1).c=(a+1)..d =>1la+1 voli

*YNéu a=b thi 2akcl=d!
+) Néu a=b <c thi tit phuwong trinh trén ta duoc: 0,25

2al+al(a+l).c=al(a+l)..d < 2+(a+l)..c=(a+1)..d

Tt phuwong trinh nay ta dwgc: 2:a+l=a=1

Véi a=1=b=1, ta dwoc phuong trinh 2+c!=d!
0,25
+Néu c>2=c¢!3,d::3=2:3 v li.

+Néuc=2=4=d! voli.

+) Néu a=b=c thi tir phuong trinh da cho ta duoc:

a=2

3al=d!=3=(a+1)..d :>35a+1:>{d_3 0,25

Vay (a,b,c,d)=(2,2,2,3).

Cau 3 (1,0 di€m). Cho c4c s6 duong a,b,c. Chitng minh rang
8(a"+b’+C*) 27(a+b)(b+c)(c+a)

3 >16
ab+bc+ca (a+b+c)

| Noi dung | Piém |
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Ap dung bat dang thicc AM - GM ta c6:
8(a2+b2+cz)+27(a+b)(b+c)(c+a)>2\/8(32+b2+‘32) 27(a+b)(b+c)(c+a)

ab+bc+ca (a+b+c)3 ab+bc+ca (a+b+c)3 05
(a+b+cf
° 3 21(atb)(brc)(c+a) ) [2(a+b)(brc)(c+a)
ab+bc+ca (a+b+c)’ -\ (ab+bc+ca)(a+b+c)
Ta sé chtirng minh
12 2(a+b)(b+c)(c+a) >16 < 9(a+b)(b+c)(c+a)>8(ab+bc+ca)(a+b+c) 0,25
(ab+bc+ca)(a+b+c)
<:>9[ab(a+b)+bc(b+c)+ca(c+a)+2abc]28[ab(a+b)+bc(b+c)+ca(c+a)+3abc]
< ab(a+b)+bc(b+c)+ca(c+a)=>6abe
<:>(a+bj+(b+cj+(c+aJ26<:>(3+R—2)+[9+£—2j+(£+3—2j20
c a b b a c b a ¢ 025

(a-b)" (b—c)  (c-a) o o). DEU bine i
= . + . + >0 (lubn dung). Dau bang xay ra khi va chi khi
a C Ca
a=b=c.

Do d6 bat dang thtrc dugc chitng minh.

Cau 4 (3,0 diém). Cho tam gidc nhon ABC ¢6 AB< AC va noi ti€p duodng tron (O). Goi

diém | 1a tam duong tron noi ti€p tam gidc ABC, tia Al cit duong tron (O) tai diém D

(khéc diém A). Duong thdng OD cit duong tron (O) tai diém E (khdc D) va cit canh

BC tai diém F.

TAI LIEU TOAN HOC
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A E
b
M | |
Bl —"

D
a) (1,0 diém). Chting minh rang tam gidc IDB can. Xac dinh tdm duong tron ngoai

tiép tam giac IBC.

No6i dung Diém
Ta c6 @B:@+EEE=%/TB\C+D//E=%/TB\C+%§A\C (1) (do AL, BI Tan luot la phan |
giac cac goc BAC, ABC va tt gidc ABDC noi ti€p duong tron).
Mt khac BID = IBA+ IAB = % ABC +% BAC (do Al BI tuong ting 1 phan gidc goc
BAC, ABC) (2). 0,25
Tix (1) va (2) ta duoc BID = IBD = tam gidc DBI cn tai D.
Ta c6 ICD = ICA+ DCB =%K€B+ DAB =%A’C\B+%B’AE (3) (do AL CI 1an luot 13 phan
giac cac goc BAC, ACB va tt gidc ABDC noi ti€p duong tron).
Mt khac CID = ICA+IAC = % ABC +% BAC (do Al BI tuong ting 1 phan gidc goc 0,25
BAC, ABC) (4).
Tir (3) va (4) ta duoc CID = ICD = tam gidc DCI cn tai D.
Do tam giac DBI va DCI can tai D nén DB =DI, DC =Dl = DB =DC =DI = Dla tam 095
duwong tron ngoai ti€p tam gidc IBC. ’

b) (1,0 diém). Chiing minh ID.IE = IF.DE.
Noi dung Diém

Theo két qua phan a ta c6 tam gidc DIC can tai D nén CD = DI
Do OD la trung truc cua BC suy ra F la trung di€ém ctia BC. Do DE la duwong kinh ctia | 0,25
dudng tron (O) suy ra DCE =90°.
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| Két hop v6i CF la duwong cao ctia tam gidc DCE nén CD? =DF.DE =DI* = % :%. 0,25
Xét hai tam giac DIF va DEI co:
DI DE . = _ Eny iy n . iy 0,25
oE- DI va IDF = EDI suy ra tam giac DIF dong dang voi tam giac DEI
IF 1D
Suy ra —=—< ID.IE=IF.DE.
YT E " DbE 0,25

c) (1,0 diém) Goi cac di€fm M,N Ian luot la hinh chi€u vudng gbc cua | trén cac

canh AB,AC. Goi H,K Tan luot 1a cac diém ddi xéng véi M,N qua |. Biét r?mg

AB+ AC =3.BC, chitng minh KBI = HCI.

Noi dung

Piém

Ap dung dinh 1i Ptolemy cho t gidac ABDC ta duoc:
AB.DC + AC.DB = AD.BC < (AB+AC).DB = AD.BC

0,25

< 3.BC.ID=AD.BC < 3.ID=AD < IA=2.1D
Goi P la trung diém ctia doan thang Al, suy ra MP=AP =PI =ID =%AI =1 la
trung diém ctaa PD. Mdt khac I 1a trung diém HM suy ra t& giac MPHD la hinh binh

hanh= MP =DH .
Tt d6 suy ra DH = MP = DI (5).

0,25

Chiing minh twong tur ta dwoc DK = DI (6).

Mt khac theo két qua phan a ta dwoc DB = DC = DI (7).

Tt (5), (6), (7) ta dwoc DB = DC = DH = DK = DI suy ra B, C, H, K, I cung thudc
duwong tron tam D.

0,25

Do B, C, H, K, I cung thugc dwong tron tam D nén KBI = % sd R, ICH = %sd H.

Do IK=1H = IK = IH =sd IK = sd IH.
Tir d6 suy ra KBI = HCI .

0,25

Cau 5 (0,5 di€m). Thay Du viét s6 2020°°*" thanh tong ctia mot vai s6 nguyén duong rdi

dem cOng tat ca cac chir sd cua cac sd nguyén dwong nay voi nhau. Hoi thay Du c6 thé

nhan duoc két qua la sd 2021 hodc 2022 dwgc khong? Tai sao?

Noi dung Diém
Nhin xét. Cho s6 nguyén duong m, ki hiéu S(m) 1a tong cac chit s6 caa m. Khi d6
S(m)=m(mod9).
(m)=m(imod) .

Chtng minh. Gia st m=a,a,_,...a,a, =a,.10 +a,_,.10" +...+a,.10+a,
=a +a,_, +..+a +a,(mod9)=S(m)=m(mod9).
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Ta c6 2020 = 4(mod9) = 2020** = 4** (mod 9) = 4*°"*** (mod 9)
Do 4° =1(mod9) = 2020 = 4 (mod9) = 7(mod 9)

Mt khéc 2021=5(mod9),2022 = 6(mod9)

Ttr d6 suy ra 20207 = 2021(mod9), 202077 = 2022(mod9).
Do d6 thay Du khong nhan duoc két qua la 2021 va 2022.

0,25

HET
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UBND TINH KONTUM KY THI VAO LOP 10 CHUYEN KONTUM
SO GIAO DUC VA PAO TAO NAM HQC 2019- 2020
Moén: TOAN
| PETHI CHINH THUC | Thoi gian: 120 phut (khong ké thoi gian giao de)
Ngay thi:

Pé s6 12
Cau 1 (2,0 diém).
1. Khong diing may tinh cam tay, hiy tinh gié tri biu thiic A=+/28 +/63 —5y/8—2+/7 .

Jx+1 1
XX+ X+/x X2 =X

2. Rat gon biéu thic B = (x>0,x=1).

Cau 2 (2,0 diém).
1. Cho phuong trinh: X* —2mx—m?+2m-1=0 (m la tham s8). Tim tat ca cac gia tri
cia tham s6 m d€ phuong trinh c¢6 hai nghiém X,X, thoa man X <X, va
e =[] =8.
2. Giai phuong trinh (3x + 2)(\/@ —l) = X%
Cau 3 (5,0 di€m). Cho dudng tron tdm | noi tiép trong tam giac ABC, tiép xtc véi cac
canh BC, CA, AB theo thtt tu tai cac diém D, E, F . Duong théng di qua A va song song
véi BC cat EF tai K.Duong thang ID cat EF tai N. Tt diém N ké duong thang song
song voi BC cit AB, AC Ianluot tai P, Q.Goi M 1a trung diém ctia canh BC.
a) Chttng minh rang bon diém 1,N,P,F cling nam trén mot duong tron.
b) Chiing minh rang ba diém A, N, M thang hang.
c¢) Chting minh rang IM L DK .
Cau 4 (2,0 diém).
1. Cho céc s6 thye duwong a,b. Tim gia tri nho nhat ctia biéu thic

M :\/az+b—12+\/b2+i2
a

2. Tim s8 nguyén duongn 16n nhat & A= 2% +2?° +4" 1a s chinh phuong
Cau 5 (1,0 di€ém). Cho tam giac ABC c6 dién tich bang 184cm®. Goi M thudc canh BC
MC 2

sao cho — =—, N thudc canh AC sao cho M = E Goi giao diém caa AM va BN 1a
BC 7 NC 5

| . Tinh dién tich tam giac ANI .
HET

- Thi sinh khong dwoc sir dung tai liéu va khong dwoc si dung mdy tinh cim tay.

- Gidm thj khong dwoc gidi thich gi thém.
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UBND TINH KON TUM
SO GIAO DUC VA PAO TAO

PE THI CHINH THUC

KY THI TUYEN SINH LOP 10
Truong THPT chuyén Nguyén Tat Thanh,
THPT Kon Tum, THCS - THPT Lién Viét Kon Tum
Nam hoc 2020 - 2021
Mon: TOAN (Mén chuyén)
Ngay thi: 26/7/2020
Thoi gian: 150 phut (Khong ké'thoi gian giao dé)

HUONG DAN CHAM THI

I. HUONG DAN CHUNG

(Bdn Huéng dan nay cé 06 trang)

- Chdm theo dung dép an va thang diém.

- Hoc sinh lam cach khac dung thi cho diém t8i da. Néu chi diing mot phan trén nao do
cua bai thi can ct vao thang diém twong ting d€ cho diém.

- Trong qua trinh giai bai cta hoc sinh néu budc trén sai, cac budc sau cd st dung két
qua phan sai dé néu c6 dung thi khong cho diém.

- Bai hinh hoc, néu hoc sinh khong vé hinh hodc vé hinh sai phan nao thi khong cho

diém twong ting véi phan do.

- Diém chi tiét tlng ¥ nho cua mdi bai 1a 0.25. Téng diém toan bai tinh dén 0,25 diém.

II. DAP AN VA THANG DPIEM

Cau Y Noi dung biém
Khong dung may tinh cim tay, hdy tinh gia tri bi€u thic 4
1.0
A=+/28++/63-5\8-2./7.

| A= T FT 5 (V7 1) 0.25
:2J7+3J7—ﬂd7—q 0.25

= 27 +3J7-5(\7-1) 0.25

=5. 0.25

Cau 1l Rat gon biéu thitc B = Vx+1 = L (x>0,x#1). |1.0d

(2,0diém) XX+ x+4/x x* =+/x
Ix+1)(x2 =/x
Vx>0,x#1, B=( )( ) 0.25
XX + X ++/X
2
(Vx+)x(vx° -1
_ 0.25
(x +/X +1)\/§
(\/; +1)\/;(\/§—1)(x+ X +1)
= 0.25
(x ++/X +1)\/§
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:(&+1)(&—1) = x-1.

0.25

Cho phuong trinh: x> —2mx—m’+2m-1=0 (m 1a tham sé).
Tim tit ca cac gia tri ctia tham s6 m dé phwong trinh ¢6 hai | 1.0 d
nghiém X, X, théa man X, <X, va |X1|—|X2| =8

X2 =2mx—m?+2m-1=0
2 2

Taco 1 ~(m-1)* |=~(m-1)" <0, vm.

Vay phuong trinh da cho c6 hai nghiém x, <0< x,, vm.
Khi d6 theo dinhli Vi-et ta cd X, + X, =2m.

Vay [x|—|x,|=8< —x —x, =8 0.25
<& -2m=8<m=-4

Vay m=—4 la gia tri can tim.

Gidi phuong trinh (3x+2)(vx +1-1] =X’ 104
(3x+2)(Vx* +1-1) = (1)

Cau 2 <(3x+ )(\/—1 1)=x2+1—1

P e ae 2) (e -1) = (Vo 1 -1) (L)

(V¥ +1-1)(V +1-3x-1) =0

Ve +1=1 (2)

2 Tl rioaal (3)

+Giai (2): VX +1=1eX’ +1=1< x=0. 0.25

+Giai (3): VX*+1=3x+1

Binh phurong hai vé phuong trinh (3) ta dugc

0.25

0.25

0.25
=

X2 +1=9x%*+6x+1
x=0 0.25
<42 +3x=0< 4

X=——
3

Thtr lai ta suy ra X =0 1a nghiém ctia phuong trinh (3)

Vay phuong trinh (1) c6 mot nghiém x = 0. 0.25

Cho duong tron tim | noi ti€p trong tam giac ABC, tiép xtc
Cau 3 1 | véi cac canh BC, CA, AB theo thw tuw tai cac diéem D, E, F.

(3,0diém) Puong thang di qua A va song song voi BC cit EF tai K. 3.0d

Puong thing ID cat EF tai N. T diém N ké duong thang
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song song v6i BC cit AB, AC Ilin luot tai P, Q. Goi M 1la
trung di€m cua canh BC.
Hinh ve

B D M

Chitng minh ring bon diém I,N,P,F cling nam trén mot

\ \ 1.04
duong tron.
+BC 1a ti€p tuyén cua duwong tron tam |, D la ti€p diém 0.5
=ID L BC '
maPQ//BC = ID L PQ < IN L PQ = INP = 90° 0.25
+AB la ti€p tuyén cta duong tron tam |, E la ti€p diém 0.5

— IF L AB = PFI =90°
Tw giac INPF ¢ INP = PFI =90° nén noi tiép trong mot
duong tron = 4 diém |,N,P,F cung nam trén mot duong | 0.25

tron.

Chitng minh rang ba diém A, N, M thang hang, 1.0 d

+Xé§r(‘yn§gbn ngoai tiép t giac IFPN N 0.5

= IFN = IPN (Géc ndi ti€p cting chan cung IN) '

Chang minh twong te y 1), ta duwgc t& giac 1QEN ndi ti€p nén

[EN = @ (Géc ndi tiép cung chédn cung IN ). 025
2 | + IE = IF (ban kinh duong tron tam | )= AIEF can tai |

= IEN=1FN 0.25

= IPN =1QN = AIPQcan tai | .

Do IN L PQ nén N Ila trung diém caa PQ.

+Trong tam gidac ABC c6 PQ//BC; M 1la trung diém cua BC

nén AM di qua trung diém N ctia PQ = A, N, M thang 0.25

hang.

Chiing minh rang IM 1 DK . 1.0 d
3 |+ AK// PQ va IN LPQ=IN L AK (1) 025

+AE = AF (Tiép tuyén qua A cta duong tron (1))
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IE = IF (ban kinh dwong tron tam | )

= Al 1a duong trung truc ctia doan thang EF = Al L EF
=KN L Al (2).

+Twr (1) va (2) suy rado dé N 1a tryc tAm ctia AAIK

=AM L IK.
Goi H la giao diém cia AM va IK; J 1a giao diém cua IA va
EF
+ Tam giac IHA dong dang vdi tam gidc IJK (g-g)

IH 1A =1J.IA=1H.IK.

TS

+Tam giadc |IEA vudng tai E c6 JE la duwong cao

nén 1J.1A= IE?. 025
+|E = ID ( ban kinh duong tron tam | )
Vay IH.IK = 1J.IA= IE* = ID’= H_1b

D K
—=Tam giac IHD dong dang véi tam giac IDK (c-g-c)
= IDH = IKD.
+ AM vudng goc véi IK tai H nén IHM = 90°
va IDM =90° nén t& giac IHMD noi tiep 0.95
= IDH = IMH ( Géc ndi tiép cling chan cung ﬁ)
KD = iMH
Vi IMH +MIK =90° (Tam giac IMH vudng tai H)
nén MIK + IKD = 90° 0.25
= IM L DK.
Cho cic s6 thuc dwong a,b. Tim gia tri nho nhit caa bi€u
thic 10d
M =\/a2+b—12+\/b2+i2.
a

Véi moi sO duong X,y ta cd

(&—ﬁ)220©x+yzzﬂ (1) 0.25

Ciu 4 Ddu "=" xayrakhi X=Y.

(2,0diém)

+Ap dung (1) véi x=a’, y = i ta duoc

1
a+b—_2 = a+F_x/_\/7

0.25
+ Ap dung (1) véix=b?, y—— ta dwoc
a’
b’+=522—-= b2+i22\@. b
a a a a
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R T

Dau "=" xay ra khi a’.b® =1.

+ Ap dung (1) véi Xz\/% va y:\/E ta duoc
a
Jeaa 2R 025
b Va b Va

:>\/a2+i2+\/b2+i222\/§ D&u "=" xay rakhi a=b.
b a

Vay gi4 tri nho nhat cia M bing 22 khi a=b =1. 0.25
Tim s6 nguyén dwongn 16n nhat d€ A=2%*+2*°+4" 1as6
chinh phuong

1.04

Gia stt A la s6 chinh phuong, ta c6

A= 230 + 22020 14" = (215 )2 (1+ 21990 + 22n—30)
0.25
Vi A va (2°) 1a s8 chinh phuong nén 1+2°%° +22"% 13 5§

chinh phuong.
2 | Vi 14 299 4 92030 (2n—15 )2

0.25

21990

ma 1+ +2°"® 13 56 chinh phuong nén ta c6

1+ 21990 + 22n—30 > (1+ 2n—15 )2 o 21990 > 2n—14

< n-14<1990 = n < 2004

V6i N=2004 thi A=2% 427 447 =(2° 1 2%)" I3 s§ chinh
phuong.

Vay n=2004 1a s6 can tim.

Cho tam giac ABC c6 dién tich be‘“mg 184cm?. Goi M thudc

canh BC sao cho % =§, N thudc canh AC sao cho

0.25

0.25

Cau 5
1,0diét
(1, 0diem) E—é zg Goi giao di€ém caa AM va BN 1a | . Tinh dién tich

tam giac ANI.

1.04
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B M C

Qua M vé duong thang song song v6i AC cat BN tai K.

MC 2 ., BM 5
Vi—=—nén —=—.
BC 7 BC 7
Trong tam gidc BNC ¢c6 MK //NC nén %:m:i 025
NC BC 7
NA 3 ., MK 25
Do —=—nén —=—
NC 5 NA 21
MK song song véi AC = MK song song voi NA
jMK IM IM 25 IA—EAM
NA IA 1A 21 46 0.25
21
= SN :4_68AAMN (1)
. NA 3 AN 3 3
T N—C:g suy ra A_ngjsAAMN :gsAAMC (2)
MC 2 2 0.25
Vi E:7 nén S,c = 7 S pnec ( )
. 21 3 2 9
=Tw (1),(2) (3) suy ra SAAIN :—6 §'7SAABC ZMSAABC 0.25

2
=S,y =9CMm°.
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UBND TINH KON TUM KY THI TUYEN SINH LOP 10
SO GIAO DUC VA PAO TAO Truong THPT chuyén Nguyén T4t Thanh,
THPT Kon Tum, THCS — THPT Lién Viét Kon Tum

= = = Nam hoc 2020 - 2021
|| DE THI CHINH THUC Mbn: TOAN (Mén chuyén)
(Dé thi gom 5 cdu, 1 trang) Ngay thi: 26 / 7/ 2020
bé s6 13 Thoi gian: 150 phut (Khong ké'thoi gian giao dé)

Cau 1. (2,0 diém)
1) Khong dung may tinh cAm tay, tinh gid trj biéu thitc A=~/28++/63 -58—2/7 .

x+1 1
XX+ X+0X X2 =X

2) Rt gon biéu thic B = (x>0,x#1).

Cau 2. (2,0 diém)

1) Cho phuong trinh: X* —2mx—m*+2m-1=0 (m la tham s&). Tim tat ca cac gi4
tri ctia tham s6 m d€ phuwong trinh c6 hai nghiém x, x, théa man x, < x, va |X1| - |X2| =8.

2) Giai phuong trinh (3x+ 2)(@ —1) =x’.
Cau 3. (3,0 diém) Cho duong tron tam | ndi ti€p trong tam giac ABC, ti€p xtc vdi cac
canh BC, CA, AB theo tht tu tai cac diém D, E, F . Duong théng di qua A va song song
véi BC, cat EF tai K.Duong thang ID cat EF tai N . Tir di€ém N ké duong thang song
song voi BC, cit AB, AC Tan luot tai P, Q.Goi M 1a trung di€ém ctia canh BC.

1) Chting minh rang bon diém 1,N,P,F cling nam trén mot duong tron.

2) Chting minh rang ba diém A, N, M thang hang.

3) Chttng minh rang IM L DK .
Cau 4. (2,0 diém)

1) Cho cac s6 thye dwong a,b. Tim gia tri nho nhat cta biéu thic

M :\/a2+b—12+\/b2+i2.
a

2) Tim s& nguyén duong n 16n nhat d&€ A= 2% + 2 +4" la s8 chinh phuong.
Cau 5. (1,0 diém) Cho tam gidc ABC c6 dién tich bang 184cm®. Goi diém M thudc canh

BC sao cho % = E, diém N thudc canh AC sao cho M = E Goi giao diém caa AM
BC 7 NC 5

va BN la | . Tinh dién tich tam gidc ANI .
HET
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UBND TINH KON TUM KY THI TUYEN SINH LOP 10
B SO GIAO DUC VA PAO TAO Truong THPT chuyén Nguyén T4t Thanh,

THPT Kon Tum, THCS - THPT Lién Viét Kon Tum

PE THI CHINH THUC || , Nam hoc 2020 - 2021
Mon: TOAN (Moén chung)

Ngay thi: 25/7/2020
Thoi gian: 120 phat (Khong ké'thoi gian giao dé)

HUONG DAN CHAM THI
(Bdn Hudéng dan nay cé 04 trang)
1. HUONG DAN CHUNG:

1) Néu thi sinh lam bai khong theo cich néu trong ddp dn ma vin diing thi cho dii diém timg
phiin nhw hwéng dan quy dinh.

2) Vigc chi tiét hod thang diém (néu cd) phdi dam bdo khong lam thay déi tong so diém ciia moi
cdu, moi y trong hwéng dan chidm va dugc thong nhat trong Hoi dong chim thi.

3) Cdc diém thanh phiin va diém toan bai thi lam tron dén 2 chir s6 thdp phin.
IL. DAP AN VA THANG PIEM:

Cau | Y Pap an biém
Cho ham s6'bdc nhat y = 2X—1. Tinh gid tri cua Yy khi X =-2.
a | Khi x=-2 tacdé y=2(-2)-1 0,5
—y=-5 05
2(x+2
Riit gon biéi thite M = (2+ ) X ix%2 0 x% 2.
1 X“—4 Xx-=2
2(x+2
20 d Mo 2(x+2) x 0.25
. (x=2)(x+2) (x-2)
__2 X 0,25
Xx—-2 x-2 ’
2—-X
=—0-=-1
2 0,5
vae N \ 1A N 2 2X_y=4
Giai phwong trinh va hé phwong trinh sau: a) X -=5x+4=0;,  b)
3x+y=1
2
2,0 d) Tacd A=25-16=9>0 0,5
a . s A A 5-3 5+3
Phuong trinh cé hai nghiém phan biét: X1=T=1, X, =T=4 0,5
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(2,0 d)

2Xx—-y=4 5X =5
= 0,25
3x+y=1 3x+y=1
- x=1 - x=1
x+y=1 y=-2 05
Vay hé phuong trinh c¢6 nghiém duy nhat (x;y) = (1,-2) 0,25
a) Vé do thi (P) y = 2x°
+ Ta c6 bang gia tri
x -2 -1 0 1 2
0,5
y =2x° 8 2 0 2 8
+ V& do thi (P)
yA
S 5. S
0,5

-

-

\ ke

[IK bbb

Tim gid tri ciia m dé dweong thang (d): y = 2x + m cit do thi (P) tai hai diém phin

bi¢t c6 hoanh d§ X, va X, thoa man diéu kién (x, —3)(x, —3) =5.

Hoanh d¢ giao di€ém cua (d) va (P) la nghiém ctia phwong trinh
22X =2x+m < 2x*=2x-m=0 (*)

DPuong thing (d) cit (P) tai hai di€ém phan biét khi phwong trinh (*) | 0,25
c6 hai nghiém phan biét < A>0<4+8m>0<m >—%
X +X =1
Theo hé thtic Vi-ét ta ¢ m 0,25
XX, = )
Theo dé ra ta c6: (x,—3)(X, —3) =5 x X, —3(x, +X,) =—4 0,25
@%—3}4@ m=2 (thoa man) 0,25

TAI LIEU TOAN HOC

Lién hé tai lieu word toan zalo: 039.373.2038




Website:tailieumontoan.com

Vay m=2 la gia tri can tim.
Huwong 1eng phong trao “Tét trong cdy doi doi nhé on Biac H6”, lop 9A duwge phin
cong trong 390 cdy xanh. Lop dw dinh chia déu so" cdy phdi trong cho hoc sinh
trong 10p, nhwng khi lao dong c6 4 hoc sinh ving nén méi hoc sinh c6 mdt phdi
trong thém 2 cdy maoi hoan thanh cong viéc. Hoi I6p 9A co bao nhiéu hoc sinh ?
Goi s6 hoc sinh 16p9Ala x (x>4 vaxeN)
4 S6 cay du dinh mdi hoc sinh phai trong 1a 3% (cay) 095
X )
(1,0 d) 390
S8 cay thuee t&€ mdi hoc sinh phai trong 1a n (cay) 0,25
X —
Theo bai ra ta ¢ phuwong trinh 390, 2= 3%
X X—4 0,25
Giai phuong trinh tim dugc x = 30 (thdéa man) hodc x =-26 (loai) 0.5
Vay s6 hoc sinh 16p 9A 1a 30 (hoc sinh). ’
C
F
0,25
A (hinh
vé dén
cdu a)
> B
2,5d
Chitng minh ABOC la tir gidc ndi tiép
a | +Tacé OB L AB (tinh chét ti€p tuyén)=> ABO =90° 0,25
+Ta c6 OC L AC (tinh chét tiép tuyén)=> ACO =90° 0,25
— ABO+ ACO =180°suy ra ABOC la ti giac noi tiép. 0,25
Chirng minh AH.AO = AE.AF
b Ta c6 OB = OC (cting bang ban kinh) va AB = AC (tinh chat tiép
tuyén) = AO la duwong trung truc ciia BC
= AO L BC tai H. 0,25
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Ta c6 tam giac OBA vuodng tai B, BH la duong cao
— AB? = AH.AO (1)
Xét hai tam gidc AABE va AAFB

0,25

6 AFB = ABE (cting chan cung BE) va FAB chung
= AABE dong dang véi AAFB (g.g)

AB _ AE
e

AF  AB
Tix (1) va (2) suy ra AH.AO = AE.AF 0,25

Chirng minh &+& =2
AE AF

0,25

— AB?= AE.AF  (2)

Ta cd
AK _ AK _ AK(AF +AE) _ AK(AE+EF +AE) _ AK 2(AE+EM)

AE AF AE.AF AE.AF - AE.AF 0,25
2AK.AM  2AK.AM

= = (theo cdu b)
AE.AF AH.AO

Xét hai tam giac AAHK va AAMO
6 AHK = AMO =90° va MAO chung
= AAHK dong dang véi AAMO (g.g)

AK AH
=
AO AM

AK AK 2AK.AM=
AE AF AH.AO

\/X—201 1 y —2020 1 Nz —2021

- 2019 y — 2020 z —2021 4

0,25
= AK.AM = AH.AO

Suy ra

0 (>(->€)

Gidi phuong trinh *

biéu kién: x > 2019; y > 2020; z > 2021
Dit a=+/x — 2019; b=,y — 2020; c=+/z — 2021
(v6ia>0,b>0,¢c>0)

6 Khlc’lo(’**)’crcr’chanh1 a 1 b 1 °. 3 =0

2 2 0,25
0,5 d) G

(1 1 1} (1 1 1) (1 1 1)
S| S ——t— |+ -+ [+ 5z——+=|=0
a~ a 4 b b 4 cc c 4

(1 1)2 (1 1)2 (1 1)2
o= 4+ === +[ === =0
a 2 bh 2 c 2

Sa=b=c=2
Suy ra x =2023; y = 2024; z = 2025.

0,25
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~ SO GIAODUC VADPAOTAO KY THI TUYEN SINH VAO LOP 10 THPT CHUYEN

QUANG TRI Khéa ngay 21 thang 7 nim 2020
. Moén thi: TOAN
DE THI CHINH THUC ( Danh cho thi sinh thi chuyén Ton )
bé s6 14 Thoi gian lam bai: 150 phiit (khong ké'thoi gian phdt dé)

Cau 1. (2,0 diéim)

. X° =2y +3
1. Giai hé phuong trinh .
y?> =2x+3

2. Giai phuong trinh X* +3—(x+3)vVx* +3+2(x+1) =0 .
Cau 2. (2,0 diéin)

1. Cho céc parabol (B):y=mx?, (P,):y=nx?(m=n).Lay cic diém A, B thudc (P))
va C, D thudc (Pz) sao cho ABCD la hinh vuéng nhan Oy lam truc d6i xtng. Tinh dién
tich hinh vuéng ABCD.
a’+1 b*+1 c*+1
a b ¢

2. Cho a, b, c 1a ba s8 thyc phan biét thoa man . Chiing minh

rang abc+1=0.
Cau 3. (1,0 diéin) Cho cac s8 thuc a,b,c théa man 3a’ +3b* + 8¢ = 32. Tim gia tri 16n nhat
ctia biéu thizc P =ab+bc +ca.
Cau 4. (2,0 diéin)
1. Tim cac s6 nguyén dwong N d& n® + 2020 1a s& chinh phuong.
2. Chiing minh rang c6 thé chon 3 s6 a,, a,, &, trong 7 s& nguyén t& phan biét bat ki
sao cho P =(a,—a,)(a, —a;)(a, —a;) chia hét cho 216.
Ciu 5. (3,0 diéin) Cho tam giac ABC ndi ti€p duong tron (O). Goi M la diém chinh gitra
cung AB khong chita C va | la diém trén doan MC sao cho MI = MA.
1. Chtng minh | la tam duong tron nodi tiép tam giac ABC.
2. V& duong tron (O") tiép xtc v6i (O) tai D va tiép xac voi AB, AC lan luot tai
E,F.
a. Chting minh ba diém M, E, D thang hang.
b. Chiing minh t& gidc DIFC noi tiép.

Ho 0 tén thi SiNH ....ccvvevveeeeieeeeeeeeeeee e, S6'bdo danh................

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



Website:tailieumontoan.com

HUONG DAN CHAM PE THI CHINH THUC MON TOAN (CHUYEN)
KI THI TUYEN SINH VAO LOP 10 THPT CHUYEN
Khéa ngay 21 thang 7 nam 2020.
(Huwéng din nay cé 2 trang)
HDC chi goi y mot cach giai, thi sinh c6 cach giai khac néu diung cho diém theo quy dinh
cuay (Cau) d6. Diém toan bai lam tron dén hang 0,25.

Cau | Y NOI DUNG YEU CAU VA HUONG DAN CHAM Piém
Hé = x*—y*=2(y-x) = (x-y)(x+y+2)=0 0.25
5 x=-1
TH x=y.Taduwoc x“ =2x+3&< <=3
1 Hé c6 nghiém (-1,-1);(3;3) 0,25
TH y=-x-2. Taduwoc x> =2(-x-2)+3< x=-1
1 Hé c6 nghiém (-1,-1) 0,25
Vay hé c6 2 nghiém (-1,-1);(3;3) 0,25
2,0 t=2
dié; Pat t=vx*+3 (t>0). Ta dwoc t* - (x+3)t+2x+2=0<
lem t=x+1 0,25
5 t=2=+x*+3 =2 x==1 (thda man) 0,25
X>-1
t=x+1:>x/x2+3:x+1<:>{ < X =1(thdéa man)
x=1 0,25
Vay phuong trinh c¢6 2 nghiém x=+1. 0,25
L Goi A(a,ma*).Khi dé do Oy la truc d6i xing ctia hinh vudng nén B(-a, ma®).
Do DA//BC//Oy nén C(-a,na*),D(a,na’) 0,25
AB =2|a|, AD =|m—n|a’; AB=AD = |a| = ——
2 m-—n| 0,5
Dién tich hinh vudng ABCD la S = AB® = -
2,0 (m-=n) 025
diém ; ’
; ; ; a®-ma+1=0
pgt 21D b”: C i Taco {b°-mb+1=0 nén a,b,c 1a 3 nghiém
a c
c-mc+1=0
2 | ctia da thtc f(X)=x3—mx+1 0.25
Do f(x) c6 3 nghiém a,b,c nén f(x)=(x—a)(x—b)(x—c) 0,25
T d6 suy ra X* —mx+1=(x—a)(x—b)(x—c) vxe R 0,25
Pong nhat hé s0 2 vé ta dugc —abc=1=abc+1=0 0,25
3 1 1Taco 0,5
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1,0 2 2 2 2 2 2
. ab <2 +b ;bcgb +4c ;caga +4c
diem 2 4 4
Cong theo v& cac bat dang thikc trén ta cd
1
ab+bc+ca<=(3a*+3pb”+8c*)=8
4 ( ) 0,25
Ddu “=" xay rakhi a=b=2c=2
Vay gia tri Ién nhat ctia P 1a 8 0,25
Goi m 1a s6 nguyén duong sao cho m? =n? +2020.
Khi d6 (m+n)(m—-n)=225.101 0.25
, . . |m+n=202 .
Tacdé (m+n)+(mM—-n)=2m va m+n>m-n nén hoac
m-n=10
4 1 m+n=1010
m-n=2 0,25
2,0 Giai ra ta dugc M=106,n=96 hozc M=506;n =504 0,25
diém Vay n®+20201a s6 chinh phuong khi n=96 hogc n=504. 0,25
Trong 7 s6 nguyén t6 phan biét, co it nhat 5 s6 16n hon 3. Chon 5 s0 16n hon 3
d6. Cac so trong 5 sd nay chia cho 3 ¢6 s6 du 1a 1 hodc 2. Nhu thé c6 it nhat 3
2 | 58 khi chia cho 3 ¢6 cung s6 du. Chonra3s0 a,a,,8, 0,75
Khi d6 cac hiéu a -a, :6. Vay P:216 0,25
A
N
M
o
5 1 BWC
D
2,0 , A
giem Ta cd6 MA=MI nén ZMAI = ZMIA 0.25
Mat khac ZMAI = Z/MAB + /BAIl ; /MIA= /MCA+ ZIAC 0,25
Ma /MAB = ZMCAnén /BAl = ZIAC 0,25
Suy ra Al,Cl la cac phan giac trong tam giac ABC nén | la tam duong tron
ndi tiep. 0,25
Tacé D,0,0' thang hang va OM //O'E vi ciing vudng géc AB nén
2.a | /MOD=ZEQ'D 0.5
Do d6 2/0DM = 2/0DE = ZODM = ZODE . Suy ra M,E,D thang hang 0,5
AMEB ~ AMBD = MB? = ME.MD = MI? = ME.MD = AMEI ~ AMID
2.b | Suy ra ZMIE = ZMDI .
Goi N la diém chinh gitta cung AC khong chita B. 0,25
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Chtng minh twong tw ZNIF = ZNDI

Tt d6 suy ra ZEIM + ZMIN + £ZNIF = ZMDN + ZMIN =180°. Do d6 E, I,F

thang hang. 0,25
Khi d6 ZICD =%ZMOD :%LEO'D = Z/EFD = ZIFD . Suy ra t giac IFDC
ndi tiép. 0,5

Tong s6 diém todn bai la 10 diém.
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SO GIAODUC VAPAOTAO  KYTHI VAO LOP 10 THPT CHUYEN LAM SON

THANH HOA NAM HOQC 2020 - 2021
Mén: TOAN
PE CHINH THUC (Danh cho thi sinh thi vao 16p chuyén Toan)
Thoi gian lam bai: 120 phut
bé thi gom 01 trang (Khéng ké'thoi gian giao dé)
bé s6 15 Ngay thi: 18 thang 7 nim 2020
Cau I (2,0 diéin)

1. Cho a,b,c la ba s thuc thdéa man dong thoi cac diéu kién a+b+c=1 va
§+%+% =1. Chttng minh rang trong ba s8 a,b,c c6 it nhat mot s6 bang 1.

2. Cho x,Y,z la ba s6 thuc thoa man dong thoi cac diéu kién x+y+z=2045 va
(x—18)° +(y—7) +(2-2020)" =0. Tinh gié tri cua biéu thic:

F=(x—18)"" +(y-7)"" +(2-2020)"".
Cau II (2,0 diém)
1%

Jxi-1 12x
Xy —3y = 4x° +3x+3
Y’ +4y+18=T7x" +16X

1. Giai hé phuong trinh 1+

2. Giai hé phwong trinh {

Cau III (2,0 diém)
1. Tim céc cip sd nguyén (X;y) thoa man xy* —(x—2)(x" +2x+1)=2y*,
2. Chting minh réng néu 2" =10a+b ( véi a, b, n 1a cc s tw nhién théa man
0<b<10, n>3) thi ab chia hét cho 6.
Cau IV (3,0 diém) Cho tam giac ABC nhon ¢ BAC >45°. V& phia ngoai tam giac ABC
dung cac hinh vudng ABMN va ACPQ.Duong thang AQ cat doan thang BM tai E,
duong thang AN cat doan thang CP tai F.
1. Chitng minh t giac EFQN ndi tiép dwoc trong mot duong tron.

2. Goi | la trung diém ctia doan thang EF . Chting minh | la tim duong tron ngoai tiép
tam gidc ABC.

3. Duong thing MN cit duong thing PQ tai D. Cac duong tron ngoai tiép cac tam gidc
DMQ va DNP cat nhau tai K (K khacD). Cac ti€p tuyén cta duong tron ngoai tiép tam
giac ABC tai Bva C citnhau tai J. Chttng minh bon diém D, A K,J thang hang.

Cau V (2,0 diéin) Trén mot duong tron nguoi ta 1dy 2024 diém phan biét, cac diém duoc to
mau xanh va mau do xem ké nhau. Tai mdi diém nguoi ta ghi mot sO thwe khac 0 va 1 sao
cho quy tic sau duoc thoa man “so tai mdi diém mau xanh b:?mg tong hai so ghi tai moi
diém mau do ké né, s ghi tai mdi diém mau do b?mg tich hai s6 ghi tai mdi diém mau
xanh ké n6”. Tinh tong 2024 sd do.
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LOI GIAI CHI TIET PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN LAM SON
NAM HOC 2020 - 2021
Mo6n: TOAN CHUYEN

1

Cau 1.1. Cho a,b,c la ba sb thyc théa man dong thoi cac diéu kién a+b+c=1 va _+E+_=1'
[2] C

Chuang minh rang trong ba sé a, b, ¢ ¢6 it nhat mot sé bang 1.

Loi giai
Xét tich (a—1)(b-1)(c—-1)=abc—(ab+bc+ca)+(a+b+c)-1=abc—(ab+bc+ca)
T i+1+E:1<:>ab+bc+ca:abc
a b c

Suy ra (a—1)(b-1)(c-1)=0.
Vay trong ba s8 a,b, ¢ c6 it nhat mot s6 bang 1.

Cau 1.2. Cho x,y,z la ba s6 thuc thoa min ddng thoi cac diéu kién x+y+z=2045 va

(x=18)' +(y=7)"+(2-2020)" = 0. Tinh gia tri cia biéu thuc :

F=(x-18)""+(y-7)"" +(z-2020)"".

Loi giai
Ta thdy, véiba s6 a,b,c tuy y thi
a®+b’+c? =(a+b)3+c3—3ab(a+b)=(a+b+c)3—3c(a+b)(a+b+c)—3ab(a+b)

:(a+b+c)3—3(a+b)(b+c)(c+a)

Do d6, néu a+b+c=0thi a®+b*+c®=3abc.

bat a=x-18b=y-7,c=2z-2020 tir gia thiét suy ra a+b+c=0. Theo trén suy ra
a®+b®+c® =3abc.

Mt khéc, theo gia thiét ta c6 a®+b°+c* =0 suy ra 3abc=0.

Vay a=0 hoac b=0 hodc c=0.

Néu a=0=b+c=0,khidd F=a""+b™" +c* =0+b +(-b)™ =

0.

Tuong tunéu b=0 hodc c=0 thicing suyra F=0.

Vay F =0.
A S . 35
Cau I1.1. Giai hé phuong trinh 1+ =—.
-1 12x
Loi giai

o e e | X>1
Diéu kién xac dinh
x<-1
- Néu x < -1 thi phuong trinh v6 nghiém do hai vé trai dau

TAI LIEU TOAN HOC
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-Néu x>1 thi phuong trinh twong duong véi x+

N 2_(§j2
Jxt-1 12 Vx?-1 12)°

ol X o x* 1225 - x* 9 x> 1225
x2-1  Jx2_1 144 T x*-1 < Jy2_1 144
2 2

Dit t=—2=— >0 phuong trinh tré thanh o-22 g <:>(t+1)2—(3—7) _0et=2

W21 144 12 12
(do t>0)

X2 X2 =§ X=i§
Khi d6 S 25 95 X7—1 212X > 144X —625X2 +625=0 <> d o 3,

W1 12 , 25 5

16 4

A, SA - A \ 7 5 \ 5 \ 14 ./ . kd ~
Két hop diéu kién x >1 thico x= 3 va X =— la cdc gia tri thoa man

Vay phuong trinh da cho c6 hai nghiém x :g va X= % .

xy—3y=4x"+3x+3

Cau 11.2. Giai hé phuong trinh
V +4y+18="7x" +16x

Loi giai
Nhan phuong trinh dau véi 2 roi trie di phucrig trinh thi hai v€ véi vé€ ta duoc
2xy —y> —10y —18 = x* =10X+6 <> x> —2xy + y* —10x+10y +24 =0
& (x-y-5)=1ex—y-5==1.
-Néu x-y-5=1< y=x-6, thay vao phuong trinh dau ta dugc
x=1
X=-5
V6i x =1 suy ra y =-5, nén hé phuong trinh c¢6 nghiém (x;y)=(1-5).

X(x—6)—3(x—6)=4x>+3x+3 < 3x* +12x-15=0 @[

V6i x=-5 suy ra y =—11, nén hé phuong trinh ¢ nghiém (x;y) =(-5;-11).
-Néu x-y-5=-1< y=x-4, thay vao phuong trinh dau ta duoc

_ 5-213 y_—17—2JE

3 B 3
X(x—4)-3(x-4)=4x*> +3x+3 <=3’ +10x-9=0 < =
( ) ( ) _—5+ 2413 X_—17+2\/13
3 3

Vay hé phuong trinh ¢6 4 nghiém (x;y) la

L) (511 5-2J13 -17-2\13) (-5+2413 -17+2\13
(£-5), (-5i-11), 3 3 ’ 3 3 ‘
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Céau III.

1. Tim céc cdp sO nguyén (x; ) théa man xp’ —(x - 2)(.r“ +2x +1)= 27,

2. Chirng minh rang néu 2" =10a+b ( voi a, b, n 1a cac sd ty nhién thoa man 0<h <10,
n>3)thi ab chia hét cho 6.

Loi giai
X=2

1. xy? —(x=2)(x* +2x+1) = 2y? x=2)(x*+2x+1-y*)=0
v )( ’ +) v el )( e y) <:{x“+2x+1:y2

TH1: x=2 thi moi gid tri y € Z déu thoa man.

TH2: x>2, ta c6 X <x*+2x+1=y* <x'+2x° +1=(x’ +1)2, ma X la s§ nguyén nén x* va
(x2 +1)2 la hai s6 chinh phuwong lién ti€p. Suy ra khong ton tai sO nguyén y thoa man.
TH3: x<-2, ta cd x*>x*+2x+1=y* > x' —2x* +1=(x* —1)2, ma X la s6 nguyén nén x* va
(X2 —1)2 la hai s6 chinh phuwong lién ti€p. Suy ra khong ton tai sO nguyén y thoa man.
TH4: x=-1=y*=0=y=0.

TH5: x=0=y’ =1= y=+1.

TH6: x=1= Yy’ =4=y=42.

Vay céc cap sd nguyén (x;y) thoamanla (-1;,0), (0;+1), (L+2) va {(2; y)/ye Z}

2.Vi 2"=10a+b ma 0<b <10 nén 2" co tancungla b.
Dat n=4k+r (véi k, r 1a cac s6 ti nhién théa man 0<r <3), khi d6 2" = 2% =16*2"

TH1: r=0= 2" =16* c4 tan ciing 12 6, suy ra b=6 = ab:6 (1).
TH2: 1<r <3 thi 2" -2 =2"(16" ~1) ¢4 tan cling bang 0 ( vi 16" ~1 ¢4 tan cling bang 5).

Suy ra 2" c¢6 tan cungla 2" , hay b=2". Khi d6
10a=2"-h=2"-2"=2"(16" -1);(16-1) =10a:3=>a:3=>ab:6 (2)

Tt (1) va (2) ta dwoc diéu phai chiing minh.
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ABMN va ACPQ.Puongthing AQ cat doan thing BM tai £, duongthing AN cit doan thing
CP tal F.

1. Chtng minh tr gidc EFON nai tiép duoc trong mot dudng tron.

2. Goi / 1a trung diém cua doan thang EF . Chang minh / 1a tim duong tron ngoai tiép tam
gi&c ABC'.

3. Dbuong thang MN cat duong thang PQ tai D . Cac duong tron ngoai tiép cac tam giac
DMQ va DNP cét nhau tai K (K khac D). CAc tiép tuyén caa dudng tron ngoai tiép tam giac 4BC
tai Bva C catnhau tai /. Chiing minh bén diém D, 4,K.J thang hang.

Cau IV. Cho tam gidc ABC nhon cé BAC > 45°. Vé phia ngoai tam giac ABC dung cac hinh vudng

Loi giai

Xét hai tam gidc vudng ABE va ACF ta co ABE = ACF =90° va EAB=FAC (cung phu
AE AN AE
= - = .
AC AF AQ AF
/4 . L4 \ 4 A prg— AN ? \ AN AE A 7 A
Xét hai tam gidc ANE va AQF c6 NAE = QAF (d6i dinh) va do AQ =F nen chiing dong

voi BAC ) nén chiing dong dang, suy ra

dang, suy ra ENA=FQA= ENF = FQE.

Do d6 tix gidc EFQN ndi ti€p duoc trong mot duong tron.

2.Goi V 1a giao diém ctia hai duong thang EB va FC.

T giac EAFV c6 AF//EV, AE//VF nén no la hinh binh hanh.

Vi | 1a trung diém cta doan thang EF nén né ciing la trung diém ctia doan thang AV .
Suy raba di¢ém A1,V thang hang.

Mit khéc, ta thay t& gidc ABVC c6 ABV = ACV =90° nén né ndi tiép duoc trong dudng
tron duong kinh AV . Suy ra IA=1B=IC hay | la tam duong tron ngoai ti€p tam giac
ABC.
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Ta chitng minh D, A K thdng hang

Goi K’ 1a giao diém ctia DA va EF . D& thay t gidc NDQA nén NDK'= NQA.

Lai c6 NFK' = NQA (Do ti gidc EFQN noi tiép), suy ra NDK' = NFK’ .

Do d6 t& giac NDFK' ndi tiép.

Mit khac, do NDPF noi tiép nén nam diém N,D,P,F,K’ cung thudéc mét duwong tron.
Vay K’ thuc duwong tron ngoai tiép tam giac NDP .

Chttng minh tueong tw ta c6 K’ cling thudc duwong tron ngoai tiép tam giac DMQ .

Suy ra K =K'. Vay ba diém D, A K thang hang (1).

Ta chitng minh A K,J thing hang

Do nam diém D,Q,K,E,M cung thudéc mot duong tron nén AKE = IZTQTE =90°, suy ra
AK L KE . Tir d6 suy ra tt gide AKBE ndi tiép nén EKB = EAB =90°— BAC.

Tuong tw ta c6 FKC = FAC =90°~BAC, suy ra BKC =180°~(EKB+FKC )= 2BAC = BIC
(g6c ndi tiép va gdéc 6 tam cuing chan mdt cung). Suy ra t gidc BKIC noi tiép.

Mit khac JBI = JCI =90° nén i gidc BICJ noi ti€p.

Do dé nam diém B,K,I,C,J cung thudéc mot duong tron nén ta cd IKJ = JBI = 90°, suy ra
JK LEF.

Ma AK L KE, suy raba diém A K,J thang hang. (2)

Tt (1) va (2) ta suy ra bon diém D, A K,J thang hang.
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Cau V. Trén mot dudng tron ngudi ta ldy 2024 diém phan biét, cac diém duoc td mau
xanh va mau d6 xem ké nhau. Tai mdi diém ngudi ta ghi mot sb thuc khac 0 va 1 sao cho quy
tac sau duoc thoa man “sé tai mdi diém mau xanh bang téng hai s ghi tai mdi diém mau do ké
no, sb ghi tai mdi diém mau do bang tich hai s ghi tai mdi diém mau xanh ké nd”. Tinh téng
2024 sb db.

Loi giai
a
ab b
b-ab
1-a

l-a-b+ab
1-b

a-ab

a
ab
b

Theo chiéu kim dong ho ta goi a,b la hai s6 ghi tai hai diém mau xanh lién ti€p nao do
trén duong trong (a,b khac 0 va 1). Khi d6 s6 ghi tai diém mau dé nam gifta hai diém
mau xanh néi trén 1a ab. Theo quy tic ghi s6 da cho, ndm diém lién tiép tiép theo sé duoc
ghi ndm s6 lan luot la (xem hinh trén)

b-ab;1-a;1-a-b+ab;1-b;a—ab.
Tong cac sO ghi tai diém trén 1a

a+ab+b+b-ab+l-a+l-a-b+ab+l-b+a-ab=3.
Ciing theo quy tic ghi s6 nay, dé suy ra diém thit 9 duwoc to6 mau xanh va tai d6 ghi
(a—ab):(1-b)=a. Tkr d6 suy ra diém tht 10 duoc t6 mau do va ghi s6 a—(a—ab)=ab,
diém tht 11 dugc td6 mau xanh va ghisd ab:a=b.
Nhu vay, bo 8 diém tiép theo dwoc lap lai nhu bd 8 diém dau tién.
Do d6, 2024 s da ghi duoc chia thanh 253 nhém, mdi nhém gom 8 sd theo quy luét trén.
Vay tong 2024 sd ghi trén duwong tron la 253.3=759.
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SO GIAO DUC VAPAOTAO  DE THI LOP 10 THPT CHUYEN LE QUY PON

TINH BA RIA-VUNG TAU NAM HOQC: 2020-2021
MON: TOAN (Chuyén)
PE THI CHINH THUC Thoi gian lam bai: 150 phut
bé s6 16 Ngay thi: 15 thang 7 nam 2020

Ciu 1 (3,0 diém).

X—4 X+X+2

+
xx -8 (\/;+1)2 +3
b) Giai phwong trinh vXx* +3 = x++/2x-1.

voi 0<x#4.

a) Rut gon biéu thirc P =

X—Yy+2=Xxy
c) Giai h¢é phwong trinh s g-
(2-x)y=x+y
Cau 2 (2,0 diém).
a) Cho da thiic P(x) =(X—2)(X+4)(X2 +ax—8)+bx2 vdi a,b 13 hai s6 thuc thoa man
a+b <1. Chting minh phuong trinh P(x)=0 c¢6 bén nghiém phan biét.
b) Tim tat ca céc cip s8 nguyén (x;y) thoa man: x(x+y) —y+1=0.

Céu 3 (1,0 diém). Vi cic s6 thuc duong a va b thay d6i, hay tim gid trj 16n nhat ctia biéu

’ 1 l
thire S :(a+b)[\/a2_ab+2b2 +\/b2‘ab+2a2j.

Bai 4 (3,0 di€m). Cho duong tron (O) ¢6 duong kinh AB. Tt diém S thudc tia doi cta tia
AB ké dén (O) hai ti€p tuyén SC va SD (C va D la hai ti€p diém). Goi H la giao diém
ctia dudng kinh AB va day CD. Vé duong tron (O') di qua C va ti€p xtc v6i duong
thiang AB tai S.Hai duong tron (O) va (O’) cat nhau tai diém M khac C.
a) Chtrng minh t& giac SMHD noi tiép.
b) Goi K 1a hinh chiéu vudéng goéc caa C trén BD, | la giao diém cua BM va CK.
Chting minh rang HI song song véi BD.
c) Cac duong thang SM va HM Ian luot cdt (O) tai cdc diém L va T (L,T khac M).
Chting minh rang t gidc CDTL 1a hinh vuong khi va chi khi MC? = MS.MD.
Bai 5 (1,0 diém). Cho tam gidc ABC ¢4 ba géc nhon va 6 triee tam H . Goi D, E,F Tan luot

2 2 2
la chan ba duwong cao ké tir A,B,C ctia tam gidc ABC . Biét AB + BC +( CA) =36,
HF HD HE

hay chttng minh rang tam giac ABC déu.
HET

Ho va tén thi sinh:......ccccoevveieveiecieceeeeeees ceveneeeenn..S0bao danh e,
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BAI GIAI CHI TIET

| Cau1 (3,0 diem).

X—4 X+X+2

+
Xx -8 (\/;+1)2 +3
b) Giai phwong trinh /X +3 = x++/2x-1.

a) Rut gon biéu thirc P = voi 0<x#4.

Gidi hé phuong trinh | * 2
¢) Giai hé phwong trin (2—x)y=x2+y2'
Loi giai
x—4 X+/X+2 (\/;_2)(\/;+2) X+X+2  x+2\x+4

a) P + =

i xJ/x -8 (\/;+1)2+3_(&—2)(X+2&+4)+X+2\/;+4 - x+2\/§+4_

1

b) Diéu kién xz%. Khi d6 PT < X* +3=X*+2Xy/2X—1+2X -1 2x/2x-1+2x-4=0

D3t t=/2x-1,t20, ta c6 phuong trinh t* -3+ (t* +1)t =0 < (t-1)(t + 2t +3) =0 = t =1.
Ta duoc V2x-1=1<2x-1=1< x=1.
Vay tap nghiém ctia phuong trinh la S ={1}.
X—y+2=Xxy @
) (2-x)y=x*+y* (2)

2 3 X+y=-1
D+ =(x+y) —(x+y)—2—0<:{x+y:2

TH1: x+y=-1< y=-1-x, thay vao phuong trinh (1) ta dwoc x*+3x+3=0 (v nghiém)
TH2: x+y=2< y=2-X, thay vao phuong trinh (1) ta dwoc x=0=y=-1.

Vay hé phuong trinh ¢ mdt nghiém la (0;-1).

Cau 2 (2,0 diém).
a) Cho da thiie P(x)= (X—2)(X+4)(X2 +ax—8)+ bx? véi a,b 1a hai s6 thuc thoa man
a+b <1. Chting minh phuong trinh P(x)=0 c¢6 bén nghiém phan biét.

b) Tim tat ca cc cip s8 nguyén (x;y) thoa man: x(x+y) —y+1=0.

Lo giai
a) P(x)=0< (X* +2x-8)(x* +ax—8)+bx’ =0 & (X’ —8)2 +(a+2)x(x*-8)+(2a+h)x* =0

e x=0 khong phai la nghiém ctia phwrong trinh.

2 o) 2
e Xx=#0,PT <:>(X 8} +(a+2)(x 8j+2a+b=0
X X
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x> -8

bat t=

, ta dugc phuong trinh t* +(a+2)t+2a+b=0

Tacé A=(a+2) —4(2a+b)=a’—-4(a+b-1)>0 nén phuong trinh trén c6 2 nghiém
phan biét t,, t,.
Do d6 phuong trinh cho < Xz ~x-8=0 (1
x> —t,x—8=0 (2)
Ta thay mdi phuong trinh (1), (2) c6 hai nghiém phan biét va hai phuwong trinh nay
khong c6 nghiém chung nén phuong trinh cho ¢é bon nghiém phan biét.
b) Nhan 4x vao hai vé€ ctia phurong trinh ta duoc
A (x+y) —4xy+4x=0 < 4(x*+ xy)2 —4(X* +xy)+4%* +4x=0

o (2x2 +2xy 1) +4x +4x-1=0

Suy ra 4x* +4x-1<0 = (2x+1)" <2. Do (2x+1)° 1a 58 chinh phuong lé nén (2x+1)° =1

{X=0
=
x=-1

Véi x=0, thay vao phuong trinh ta duwoc -y+1=0< y=1.
V6i x =-1, thay vao phuong trinh ta duwoc —(-1+ y)2 —y+1=0=-y’+y=0<y=0;y=1.

Vay c6 3 cap sd nguyén (x;y) thoaman la (0;1),(-1,0),(-11)

Cau 3 (1,0 diém).
Vi cac s6 thue duong a va b thay doi, hay tim gia tri lon nhét cta bi€u thic

S:(a+b)[ - = j

+
Ja?—ab+2b* +/b?—ab+2a?

Loi giai
2(a+b)*(3a2+3b2 —2ab
a) stz(a-l_b)z( 2 1 2+ 2 1 2j= 4( 3)( 2142 3 )4
a“—ab+2b® b"—-ab+2a 2a" —3a’b+6abh”-—3ab’+2b

2 1 p? 3(a*+b?
2("" +b +2j (7)—2
, ab ab

2(a2 +2ab+ bz)(3a2 +3b? —2ab)

- — — 22.DodéSg — — _
2(a”+b*) —3ab(a’ +b?)+2a’h Z(a +b J _S(a +b j+2
ab ab
2 2 2 2 9
Détt:a +b > 2, tadwoc S? < (t+2 )(3t )
ab 2t -3t +2
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2(t+2)(3t-2) -
<8 (1). That
2 _3t+2 (1) That vay

(1) =3t +4t-4<8t* -12t +8 < (t—2)(5t—6) > 0 dung Vt>2

Ta chtrng minh duoc

Do d6 S <2+/2. D4u déng thirc xay rakhi a=bh. Vay max$ =22

Bai 4 (3,0 diém).
Cho duong tron (O) ¢6 duong kinh AB. Tt di€ém S thudc tia ddi cua tia AB ké dén
(O) hai tiép tuyén SC va SD (C va D la hai ti€p diém). Goi H la giao diém cua
duong kinh AB va day CD. V& duong tron (0') di qua C va tiép xtc véi duong thing
AB tai S.Hai duong tron (O) va (O') cit nhau tai diém M khéc C.
a) Chting minh t giac SMHD ndi tiép.
b) Goi K la hinh chiéu vudng goéc caa C trén BD, | 1a giao diém cta BM va CK.
Chting minh rang HI song song véi BD.
c) Cac duong thang SM va HM Ian luot cat (O) tai cac diém L va T (L,T khac M).
Chittng minh rang t gidc CDTL 1a hinh vuong khi va chi khi MC? = MS.MD.

Loi giai

a) Ta c6 MSH =SCM = MDC = SMHD 1a t giac ndi tiép.

—

b) SMHD 1a ttt gidc noi tidp DMH = DSA = DAB — SDA = DMB — ABD
— ABD = DMB - DMH = HMI

Tt gide CHKB o6 CHB = CKB =90° nén noi tiép HCI = HBK = HMI = CMHI 13 tt gidc noi
tiép
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— MIH = MCH = HBD = HI //BD.

¢) Ta c6 DTM =SDM = SHM = DT //AB; CLM =SCM =MSA = CL//AB

— LCD =TDC =90° = CDTL la hinh chit nhat. Do d6 CDTL 13 hinh vudng <> AOCD
vuong can, tiecla ASCD vudng can.

Nhu vay SO =R+2 véi R 1a ban kinh duong tron (0). Khi d6

MCS = MSH = MDC = MCD = MSC

Suy ra AMCS; AMDC d6ng dang = MC? = MS.MD.

Bai 5 (1,0 diém).
Cho tam giac ABC ¢4 ba goc nhon va ¢6 tryc tam H. Goi D,E,F lan luot la chan ba

2 2 2
duong cao ké tx A B,C ctua tam giac ABC. Biét ABY) (B, (LA =36, hay
HF HD HE

chttng minh rang tam giac ABC déu.

Loi giai
A

B D C
P4t BC=a: CA=b; AB=c va S la dién tich AABC. Ta c6

a’ =BC? =BE” + EC* = BE? +(b— AE)2 =BE’ +b*+ AE? - 2b.AE =b” +c*—2b.AE

‘+c-a’ b2 +c?-a?)
= AE =28 T2 o 46 45 = BEZ D =b?(c? - AE?) =b? cz—g
2b ab

1652 :4b2c2—(b2 +cz—a2)2 :(Zbc+b2 +c2—a2)(2bc—b2 —c2+a2)
=(b+c+a)(b+c—a)(a+b-c)(a-b+c)

b+c—a+a+b—c+a—b+cj‘°’_(a+b+c)4
3 27

s(b+c+a)[

TAI LIEU TOAN HQOC
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Suy ra (a+b+c)’ 212543

Talaic()( a b + ¢

HD+b.HE +c.HF)>(a+b+c) >125/3
St TE HFj(a n +CHF)>(a+b+c) J3

Ma aHD +bHE + cHF =25 = -2 + 2 . C 473
HD  HE  HF

2 2 2 2
Do do (Ej +(£j +(%] 21( a + b + ¢ J > 36
HF HD HE 3\HD HE HF

b+c-a=c+a-b=a+b-c

D&u dang thtec xay ra <> 1 HD = HE = HF <a=b=c.
a b ¢
HD HE HF

Vay AABC déu.
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SO GD&DPT SON LA KY THI TUYEN SINH VAO LOP 10 THPT
NAM HOC 2020 - 2021

D CHINH THUC Mén thi: TOAN CHUYEN
Ngay thi: 23/7/2020
(D@ thi c6 01 trang) Thoi gian lam bai: 150 phiit, khong ké’thoi gian phit dé
bé s6 17

Cau 1. 2,0 diém)

2 1

1+ +
2019 2021++/2020 _\/ J2020 2020
1-+/2020 2020 1++/2020 '

a) Tinh gid tri ctia biéu thic: A =

b) Giai phwong trinh: X+ \/m =2.
Cau 2. (2,0 diém) Cho Parabol (P) y = X* va duong thang d: y = 4mx —m—3 (m 1a tham s6).
a) Tim m dé Parabol (P) cat duong thang d tai hai diém phan biét.
b) Tim m &€ Parabol (P) cat duong thang d tai hai diém phan biét c6 hoanh do cling
nho hon 1.
X(4x+y)(x+4)=6

Cau 3. (1,0 diém) Giai hé phuong trinh:
2
X“+8x+y=-5

Cau 4. 3,0 diém) Cho duong tron (0), tir diém A ngoai duong tron vé duong thang AO cat
duong tron (O) tai B va C (AB < AC). Qua A vé duong thang khong di qua tam O cat
duong tron tai D va E (AD < AE). Duong thang vudng géc véi AB tai A, cat duong thang
CE tai F.
a) Chitng minh rang tt gidc ABEF ndi tiép duong tron.
b) Goi M la giao diém thw hai cua FB véi duong tron (O), chtitng minh DM L AC.
c) Chting minh: CE.CF + AD.AE = AC”.
Cau 5. (1,0 diém)

a) Cho ba s6 thyc duwong a, b, ¢ thoaman a+b+c =4. Tim gia tri nho nhat cta biéu
thc: P = 1 + i
ac bc

1 1 1

1
+ + +ot—>5
1442 3+J4 J5+6 V119 +4/120

Cau 6. (1,0 diém) Cho ntra duong tron tam O duong kinh AB. M 1a diém chinh gitta cung

b) Chting minh rang:

AB, Cla mot diém trén nira duong tron. AC cat MO tai D. Chting minh rang tam duong

tron ngoai tiép tam gidc MCD ludn nam trén mot duong thang cd dinh khi C di dong trén
ntta duong tron.
Lién hé tai liéu word toan zalo: 039.373.2038 TAI LIEU TOAN HOC
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Hét

Thi sinh khong stt dung tai liéu. Can b6 coi thi khong giai thich gi thém.

Hovaténthisinh: ...,
S6 bao danh: .............
SO GD&DT SON LA HUONG DAN CHAM
—— - KY THI TUYEN SINH VAO LOP 10 THPT
DE CHINH THUC NAM HOC 2020 — 2021
(HDC c6 06 trang) Moén: TOAN CHUYEN
Ciu Pap an Diém
1 a)  Tinh gid tri ciia biéu thirc:
1+ 2 + L
4 2019 2021+ V2020 \© /2020 2020
1-+/2020 /2020 1++/2020 '

b)  Gidi phwong trinh: X+~4—X* =2,

a) Ta co:
1+1j2
L. 2019 2021++/2020 2020 0,25
1-+/2020 2020 1++/2020
2019  2021++/2020 1 0,25
= + —
1—+/2020 J2020 J2020
2019  2020++/2020 0,25

= +
1—+/2020 J2020

2019
- T /2020 +1
1-+/2020

=0 0,25
b) Tacé: X+b—%X> =2 4—x* =2-X
2—-x20
=
4-x*=(2-x)°

0,5
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2-x=>0 0,25

X(x—2)=0

{x:o 0.25
S

X=2

2 | Cho Parabol (P) y = x* va duong thang d:y = 4mx—m -3

a) Tim m dé Parabol (P) cat duong thang d tai hai diém phan
biét.

b) Tim m dé Parabol (P) cat duwong thang d tai hai di€ém phan
biét co hoanh d¢ cing nho hon 1.

a) (P) cat duong thang d tai hai diém phan biét.

< Phuong trinh X* —4mx+m+3=0 c6 hai nghiém phan biét 0,25
a=0
=
A'>0 0,25
< 4m?*—-m-3>0 0,25
m>1
@ *
e % () 0,25

b) Véi diéu kién (*) thi Parabol (P) cat d tai hai di€m phan biét.
Khi d6, parabol (P) cat duwong thang d tai hai diém phan biét co 0,25
hoanh do X, X,cung nho hon 1.

Q{(Xl—l)(xz—l)w

X +X, <2

X, — 1
- XX, —(X +%,)+1>0
X +X, <2 0,25

(m+3)-4m+1>0
=
dm< 2

4
m < 5
= 0,25

m<-—
2

1
Sm<—
2

Két hop véi diéu kién (*) ta duoc: parabol (P) cat deong thang d
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tai hai di€m phan biét c6 hoanh d¢ X, X,cing nho hon 1 khi 0,25

3
m<-—=.
4

X(4x+ y)(x+4)=6.

Giai hé phuong trinh:
X’ +8x+y=-5

Ta co: {X(X+4)(4X+ y)=6 - (X2 +4X)(4x+ y)=6

X +8x+y=-5 (x2+4x)+(4x+y)=—5 0,25
Vay X* +4xva 4x+ Y 1a 2 nghiém ctia phurong trinh: 0,25
, X =-2
X“+5X+6=0<
X =-3
_{x=—2+\/§
L [X+ax=-2 [x=—2+42 |ly=5-42
+) Voi = &
Ax+y=-3 y=—4x-3 x=-2-+2 0,25
ly=5+4/2
_{x:—l
2 = — :2
Vi X" +4x 3<:> y
AX+y=-2 {x=—3
[ ly=10 0,25

Vay hé phuong trinh da cho c6 4 nghiém (X; y)lé:
(-2++2:5-442), (-2-V2:5+4V2), (-1;2), (-310).
4 | Cho dwong tron (O), tie diém A ngoai dwong tron vé dwong thang AO cit

dwong tron (O) tai Bva C (AB < AC). Qua A vé duwong thing khong di
qua tam O cdt dwong tron tai D va E (AD < AE). Duong thing vudng

g0c v6i AB tai A, ciit dwong thing CE tai F.
a) Chieng minh rang tir gidc ABEF ndi tiép dwong tron.
b) Goi M la giao diém thit hai ciia FB v6i dwong tron (O), chitng
minh DM L AC.
¢) Chitng minh: CE.CF + AD.AE = AC”.
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0,25

a) Ta c6 FAB =90°, Vi AF L AB , BEC =90° 0,25

ttr gidc ABEF 6 FAB + BEF =180°

Suy ra t& gidc ABEF noi ti€p.
0,5

b) Ta c6 AFB = AEB bang %sd cung AB (ctia dwong tron ngoai
0,5

tiép tir gidc ABEF )
Mat khac AEB = BMD bang %sd cung BD (ctia duong tron tam O)

— — 0,5
Do d6 AFB=BMD = AF //DM ma AF L AC = DM L AC.

c) Xét tam giac ACF va tam giac ECB

AC _CF  cEcF=AcBC (1)
C 0,5
AB _ AD

AABD ~ AAEC( q. — AD.AE = AB.AC (2
(99)= == (2)

(1) +(2) = AD.AE +CE.CF = AC(AB +BC) = AC?.

AACF ~ AECB(g.9)=

0,5
Vay CE.CF + AD.AE = AC? (dpcm)

5 a)  Cho ba s¢'thyc dwong a, b, C théa man a+b+cC=4. Tim Qid tri
nho nhadt ciia biéu thirc: P = 1 + i
ac bc

b) Chitng minh ring:
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1 1 1 1

+ + +...+ > 5,
1442 3+J4 5+6 J119 ++/120

. 1 1 4
a) Apdung BDT: —+—>——.
) Ap dung a b a+b
Tacéi+i:1(l+ljz 4
ac bc cla b) c(a+b)
Mit khdc — 2> 4 =1 0,25
c(a+b) (a+b+cj
2
. 2 a+b+c)
(vl 4c(a+b)<(a+b+c) <= c(a+b)< > )
Véyi+i21.
ac bc 0,25
N , 1 1
Vay gia tri nhé nhat cua biéu thttc: P=—+—=1
ac bc
D&u bang xay ra khi va chikhi c=2,a=b=1.
1 1 1 1
b) bat S, = + + T P —
) S R Beva  Jseve T JA1e + 4120
e , 1 1 1 025
Xét biéu thiee S, = + +ot—— ¢
2 J2+3 4+ V120 +4/121
Ta co
S,+S, = 1 + 1 .+ 1 + 1
1442 J2+43 V119 +4120 120 ++/121

S,+S, =2 -1+83-+2+..+121-4120 =121 -1=10
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Mt khac dé dang chirng minh dwoc:

1 1
> ,Vk>1,keN
J2k +4/2k -1 2k ++/2k +1
=35, >S,. 0,25
Vay S, > 5,
1 1 1 1
ha + + +..+ >5. (dpcm).
Y1472 B+JE 56 V119 ++/120 Y
Cho nira dwong tron tdm O dwong kinh AB. M la diém chinh gitta cung
6 A—E\B, C la mgt diém trén niea duwong tron. AC ciat MO tai D. Chitng minh
rang tdm dwong tron ngoai tiép tam gidc MCD ludn nam trén mot duwong
thing cd'dinh khi C di dong trén niva dwong tron.
Goi I la tam dwong tron ngoai ti€p tam giac MDC, xay ra hai kha
nang
Truong hop 1. Diém C ndm trén cung nho BM
0,5

Ta c6 MID = 2.MCD = 90".

Lai cd IM = ID nén tam gidc MID vudng can tai I, do d6

DMI = 45°, hay OMI = 45° = OMB. Suy ra M, I, B thang hang nén I
thudc BM c6 dinh

Truong hop 2. Diém C ndm trén cung nho AM
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0,5

Tuong ty ta cd MID = 2.MCD =90°. Ma IM = ID nén tam gidc MID
vudng can tai I, do d6 DMI = 45° = IMO = 135°.

Mt khac OMB = 45° nén IMB = IMO + OMB = 180"

Suy ra ba diém I, M, B thang hang, hay I thudc BM c8 dinh.

Lién hé tai lieu word toan zalo: 039.373.2038 TAI LIEU TOAN HOC
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TINH YEN BAI NAM HOQC 2020 - 2021
Mon thi: Toan
PE CHINH THUC Thoi gian: 150 phut (khong ké'thoi gian giao dé)
(D€ thi co 05 cdu) Khoa thi ngay: 20/07/2020
Pé so 18

Cau 1. (1,5 diéim) Cho biéu thitc P = (

Ja+1l a-1 (a’+ava
ﬁ—fﬁuwﬁ]'(m

J,vc’yi a>0,a=1.

1. Rat gon biéu thie P.

2. Tim tat ca cac gia tri cua a dé P > 2.
Cau 2. (3,0 diém)

1. Cho parabol (P): y =2x* va duong thing (d):y =2x+m-1, véi m 1a tham s8.
Tim t4t ca cic gia tri ctia tham s6 m d€ parabol (P) cit duong thang (d) tai hai diém
phan biét c6 hoanh d X;, X, thoa man |x, — X,| =1.

2
2. Giai phuong trinh XX =X+ X+4.
VX2 +x+10

x* —4x+2y=0
(2x- yz)2 +4-2y=0
Ciu 3. (3,5 diéin) Cho hinh vudong ABCD ndi tiép duong tron tam O, ban kinh R. Trén tia
doi ctia tia BA 1dy diém M khac diém B. Ké BH vuong géc voi CM (H thuéc CM).
Goi K la giao diém cua OH véi BC.

1. Chttng minh t& giac BHCO ndi tiép, HO la tia phan giac cua BHC .

2. Chiing minh BK.BH =CK.MH .

3. Goi | 1a trung diém ctia canh AD, tia Bl cit duong tron (O) tai E. Tinh d6 dai
doan thang DE theo R.

4. Duong tron ngoai tiép tam giac BHM cat duong tron (O) tai N (N khac B).
Chttng minh ba diém M,N,K thang hang.
Cau 4. (1,0 diém)

1. Tim t&t ca cac s§ tw nhién N sao cho A=n’+2n+8 la s6 chinh phuong.

2. Cho biéu thiee P =ab(a+b)+2, véi a,b 1a cdc s8 nguyén. Chiing minh rang néu
gia tri ctia bi€u thirc P chia hét cho 3 thi a—b chia hét cho 3.
Cau 5. (1,0 diem)

1. Cho cac s6 thuc a,b,¢ dwong. Tim gia tri 16n nhat ctia biéu thirc sau

2a b c

Jab)arc) Jbeo)bra) cra)erb)

2. Cho 25 difm nam trong hodc nidm trén canh cua mot luc giac déu canh 6cm.
Chiing minh rang cé it nhat hai trong s& cac diém da cho c6 khoang cach khong vuot qua
3cm.

3. Giai hé phwong trinh

Hét
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TINH YEN BAI NAM HOC 2020 - 2021

Mbn thi: Toan

HDC PE CHINH THUC Thoi gian: 150 phat (khong ké'thoi gian giao dé)
(Dé thi gom 05 ciu) Khda thi ngay: 20/07/2020

Thi sinh khong str dung tai li¢u, cdan b coi thi khong gidi thich gi thém.

Ho va tén thi Sinh: ......ccoooiiiii i SObdodanh:........cc.coeviiiiiiiinann.
Can bg coi thi thit nhat: ...........ooviiiiiiiiiiiiiiiiiinns KEten: oo,
Can bd coi thi thit Rai: .........c.ooiiiiiiiiiiii i Kitén: .ooooovvviiiiiiiiiiiiiiiiiiinnn,
Céu Noi dung Diém
Caul 1 -1 2
(154 |Chobiéu thic P = varl va-l ,p)fatraVa) ooloast
4 Ja-1 Ja+1 Ja+1
1. Rt gon biéu thirc P.
2. Tim tat ca cac gia tri ctaa dé P > 2.
1.Véia>0,a#1taco
2 2
(JE+1) —(\/5—1) +4a(a-1) aJE(JEH) 025
P= : ’
(Va-1)(Va+1) Ja+1
=a+2JE+1—a+2JE—1+4a\/E—4\/§:a\/g 025
a-1
_dava 0,25
a-1
4 4
=——.Vay P=—— 0,25
a-1 a-1
2. Tim tat ca cac gia trictaa dé P > 2.
4 2 3-a
P>2—>2c—-1>0—>0<=1<ax<3 0,5
a-1 a-1 a-1
Vay l<a<3thi P>2.
Cau 2| 1. Cho parabol (P) 1y =2x* va duong thang (d):y=2x+m-1, véi m la
(30d) | tham s&. Tim tat ca cac gié trj ctia tham s8 m dé parabol (P) cit duong thang
(d) tai hai di€ém phan biét c6 hoanh d¢ X, X, thoa man | X, — X, |=1.
Phurong trinh hoanh d¢ giao diém 2x° —2x-m+1=0(*)
(P) cit duong thang (d) tai hai diém phan biét khi va chi khi 025

A'=2m—1>0<:>m>%-

Lién hé tai lieu word toan zalo: 039.373.2038
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Goi X, X, la nghiém cta (*) khi d6 X, X, 1a hoanh d6 giao diém cta (d) va
+X,=1
N Rt 0,25
(P) Theo hé thirc Vi-et, ta c6 1-m-
XXy ===
1-m
Do d6 |x —x, |:1<:>(x1+x2)2—4x1.x2:1<:>1—4(—2):1<:>m:1. Thoa
0,5
man diéu kién m >l .
Vay m=1.
2
2. Giai phwong trinh L+2=\/x2+x+4.
VX +x+10
1Y 39
) X+=| +—>0
N X“+x+10>0 2 4 .
biéu kién xac dinh: & thoa man voi moi
X+ x+4>0 1\ 15 0
X+E +I> 0’25
xeR.
2_
Détt:\/X2+X+4,Di”éukiént>0.Phu0ngtrinhtréthénh tz 4 +2=t
t°+6
t-2)(t+2
@w—(t—2)=0<:>(t—2)( 12 —1}:0 0,25
Jt? +6 JVt? +6
t=2 t=2
o & 1 (thoa man diéu kién). 0,25
VEP+6=t+2 |t=—
2
x=0
*Vc’yit=2tacé\/x2+x+4=2<:{ L
X=—
0,25
*Véi t:% ta cod VX2 +X+4 :%. Phuong trinh vo nghiém.
Vay phuong trinh ¢ cac nghiém la Xx=-1 va x=0.
X*—4x+2y=0 )
3. Gidi hé phuong trinh 2 .
(2x-y*) +4-2y=0 (2)
Cong v€ cua hai phuong trinh (1) va (2) ta duoc
(2x—y2)2+x2—4x+4:0 0,25
2Xx—-y?*=0 [x=2
(2x—y?) +(x-2) =0 V=R e 0,25
x—2=0 y° =
X=2 _ _ |X=2 o L |x= .
= hoac . Thtt lai ta thay thoa man.
Vay hé phuong trinh c6 nghiém duy nhét (2,2).
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(3,5 d)

Cho hinh vuéng ABCD néi tiép duong tron tam O, ban kinh R. Trén tia doi
cua tia BA 1dy diém M khac diém B.Ké BH vudng géc voi CM (H thudc
CM). Goi K la giao diém cua OH véi BC.

1. Chitng minh t gidc BHCO néi ti€p, HO la tia phan giac cta BHC .

2. Chting minh BK.BH =CK.MH .

3. Goi | la trung diém ctia canh AD, tia Bl cat duong tron (O) tai E. Tinh
do dai doan thr?mg DE theo R.

4. Puong tron ngoai tiép tam giac BHM cat dwong tron (O) tai N (N khéc
B). Chitng minh ba diém M, N, K thang hang.

D c
S
= -~
- S
-
= S
E T
e
19) RS
I < |k
B A
S
.
S
S
.
-
M
A B

1. Theo gia thiét BH L CM nén BHC =90°.

Vi ABCD 14 hinh vuéng nén BOC =90°. 0,5
Suy ra BHC + BOC =180° nén i giac BHCO ndi ti€p.
Vi BHCO ndi tiép nén BHO = BCO = 45°. Suy ra HO 1a phan gidc ctia BHC. | 0,5
2. Theo chttng minh ¢ phan a) ta c6 HK la phan giac cia AHBC suy ra
BK BH 0,5
=2 ()
CK CH
Mt khac dé thdy AHMB > AHBC (g.g) nén BH _MH )
CH BH
BK MH 05
Tt (1) va (2) suy ra — = —— < BK.BH =CK.MH .
CK BH
3. Tacd AABI «» AEDI (g.g)
DE ID AB.ID 0,25
Suyra —=—< DE=—"—
AB IB IB
Xét AABD vuong can ¢6 BD =2R nén AD = AB = RV2, 0,25

TAI LIEU TOAN HQOC
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1 R/2

IA=ID=—AD=———.
2 2

Ap dung dinh li Pytago cho tam giac vudng ABI ta c6
RV2
RV2. > R J10
RV10 5

IB =+ AB?+ Al° :RT\/E .Vay DE =

0,25

4. *Ta chttng minh M,K,D thang hang.
That vay: Goi K' la giao diém caa MD va doan BC
Vi BM//CD nén theo dinh 1i Talet ta c6 BK = BM = BM (3) (vi AD=BC)
CK' AD BC
Ma AHMB ©» AHBC (g.g) nén M = ﬂ
BC HC

Mt khac theo chiing minh phan b) ta cd HB _BK :
HC CK

BM BK
== @
C CK
Tw (3), (4) ta co %:% (véi K, K" thugc doan BC)suyra K'=K.
CK' CK
Vay M,K,D thang hang (3)

Tt d6 suy ra

0,25

* Ta chitng minh M, N, D thang hang.

That vay

Vi BH L MC nén duong tron ngoai tam gidc BHM c¢6 duwong kinh la BM
suy ra BNM =90°.

Vi BD la duong ctia duong tron (O) nén BND =90° (g6c noi tiép chan nita
duong tron (O)).

Tt d6 suy ra BNM + BND =180° nén M,N,D thang hang (4).

Tt (3) va (4) tacé K,N,M thang hang.

0,5

Cau 4.
(1,0 4)

1. Tim t4t ca cac s6 ty nhién N sao cho A=n®+2n+8 1a s6 chinh phuwong,.

Pit n +2n+8=k* (keN)

<:>(k+n+1)(k—n—1):7<:>{k+n+1:7<:>{k:4
k-n-1=1 n=2

Véi n=2 tacd A=16=4 la s5 chinh phuong.

0,5

2. Cho biéu thirc P =ab(a+b)+2, véi a,b 1a cic s8 nguyén. Chiing minh
rang néu gia tri ctia bidu thicc P chia hét cho 3 thi a—b chia hét cho 3.

Ta c6 ab(a+b)+2 chia hét cho 3, suy ra ab(a+b) chia cho 3 du 1.

Suy ra hai s6 a,b khoéng chia hét cho 3 va phai c6 cung s6 dw khi chia cho 3.
Gia st a,b déu chia cho 3 du 1 thi ab(a+b) chia cho 3 dw 2 (tréi gia thiét) .
Suy ra a,b déu chia cho 3 du 2.Vay a—b chia hét cho 3.

0,5

Cau5 (

1. Cho cac s6 thuc a,b, ¢ dwong. Tim gia tri lon nhat cta biéu thic sau

0,25
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3 2a b c

“f@arb)(arc) brc)bra) cra)eib)

1. Ap dung bat dang thiic AM-GM ta c6

b
p_ [ﬁj{i} 2 ( 2b L
a+b/\a+c b+c \b+a c+a +b
2

b c
1( 2a 2a 1] » 2b 1] 2c 2
< | — 4 —|+= + - +
2\a+b a+c) 2| b+c b+a| 2/c+a c+b
b ¢
:}_(2a4_2bj+(2a_F20j+ 2 . 2 12+2+1 g
2|\a+b b+a a+c c+a b+c c+b 2 2) 4
2a  2a
a+b a+c
b
Déng thitc xay ra khi va chi khi - 2 - = o a=Th=Tc
b+c +a
0,25
Cc
2 2
c+b c+a

Vay gid tri lon nhat cta biéu thiec P bang % khi a=7b=7c.

2. Cho 25 diém ndm trong hodc ndm trén canh ctia mot luc giac déu canh
6cm. Chting minh rang c6 it nhat hai trong s8 cac diém da cho c khoang
cach khong vuot qua 3cm.

+ Gia sit 25 diém da cho ndm trong hodc nam trén canh cta luc giac déu noi
ti€p duong tron tam O
o

//\ P N
\ / F\O m 0,25

+No6i O véi 6 dinh cta luc giac tao thanh 6 tam giac déu. Khi d6 sé c6 it nhat
5 diém nam trong hay trén canh cia mot tam gidc déu trong s3 6 tam giac d6
(theo nguyén ly Dirichlet)

+ Gia st 5 di€ém trong 25 di€ém do6 cung nam trong hay nam trén canh ctia tam

gidc déu OAB. 025
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+Goi M, N, P lan luot la trung diém ctia cdc doan thrfmg AB, OB, OA. Khi
d6 bon tam giac AMP, BMN,ONP, MNP 1a cac tam gidc déu canh br?mg 3cm.
+ N&m diém ndm trong hay ndm trén canh ctia tam gidc OAB sé c¢ it nhat hai
diém nam trong mot trong hay nam trén canh ctia mot trong bon tam gidc
déu trong s6 bon tam gidc trén (theo nguyén ly Dirchlet). Khoang cach gitra
hai diém d6 khong quéa 3cm.

Chii y: Thi sinh lam bai theo cich khdc chinh xdc van cho diém toi da
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT CHUYEN
g HA NAM Nam hoc: 2020 - 2021
Moén: Toan (Dé chuyén)
| PE CHINH THUC | Thoi gian lam bii: 150 phiit
Dé s6 19

Cau 1 (2,0 diém).

- +
x+dx-2 x-1 ) (We+1 Vx-1
1. Rut gon biéu thirc P.

1 \/§+121.

2. Tim x dé ——
P 8

Cho biéu thire P = (

x+3Jx+2 x+x 1 1 3
: voi x >0;x #1.

Cau 2 (2,0 diém).

1. Cho phuong trinh x* —2mx” +2m+6 =0.Tim gia trj cia m d&¢ phuong trinh c6
bon nghiém phan biét x,x,,x;,x, sao cho x <x,<x,<x, va

X, —2x,+2x,—x,=0.

xy’ +4y* +8=x(x+2)
x+y+3=32y-1

Cau 3 (4,0 diém).

Cho tam giac nhon ABC (AB < AC) néi tiép duong tron (0), c6 duong cao AH .

2. Giai hé phuong trinh {

Goi / 1a tam dudng tron ni tiép cta tam gide ABC . Dudng thang Al cit duong tron (O)
tai diém thtt hai M. Goi A' 1a diém ddi xting véi A qua O . Duong thang MA' cat cac
duong théng AH,BC theo thtrtw tai N va K .Goi L la giao diém cua MA va BC.
Duong thing A'l cit duong tron (O) tai diém tht hai D . Hai duong thang AD va BC
cit nhau tai diém S .

1. Chting minh tam gidc ANA' la tam gidc can va MA'.MK = ML.MA.

2. Chiing minh MI° = ML.MA va t& gidc NHIK 1a t& gidc noi tiép.

3. Goi T latrung diém ctia canh SA, chttng minh ba diém T,/,K thang hang.

4. Chutng minh néu AB+ AC =2BC thi [ la trong tam cta tam gidc AKS.
Cau 4 (1,0 diem).

Tim tat ca cdc cdp s6 nguyén duong (x;y) théa man 2 —y* +4y+61=0.
Cau 5 (1,0 diém).

Cho a,b,c la cac s6 thuc duwong thoa man abc =8 . Chiing minh :

a , b ¢ Si(a2+b2+62).
ca+4 ab+4 bc+4 16
—-HET---
Hovaténthisinh.............coooviiiiiiiiiiiin, Sobdodanh..........cooevvvvinininiinnn..
Canbocoithith® 1.....ooeoviiiiiiiiiii, Canbo coithith®2..........ceevinea.l.
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',s'"c’) GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT CHUYEN

HA NAM Nam hgc: 2020-2021
Moén: Toan (Dé chuyén)
| PE CHINH THUC | Thoi gian lam bii: 150 phiit

HUONG DAN CHAM MON TOAN CHUYEN
(Huwéng dan chim thi cé 5 trang)

Luu 4j: - Diém lam tron dén 0,25.
- Hoc sinh néu dung dinh ly Menelauyt ma khong chitng minh thi trir 0,25
diém/bai.

- Céc cach giai khac ma dung cho diém tuong duong.

Noi dung Diém

Cau1 (2,0 diém).

Cho biéu thirc P = (

x+3\/;+2_x+\/; ( ! + ! ]V(’jix>0'x¢1
x+dx-2  x-1 Vr+1 Jx-1 ’ |

1.(1,0 diém) Rat gon biéu thirc P

b (\/;+1)(x/;+2)_ x/}(\/;+1) NI TN 0,25
() [ 1) )

_[\/;H_ Jx j 2Jx 0,25

Vr-1 Jr-t (Vr+1)(Va-1)

1 (V) 0,25

ENFE 20Jx

_\/;+1 0,25

- 2Jx

2.(1,0 diém) Tim x dé’%—\/;;lzl

l_\/;+1>1<:> 2x _\/;+1_1>0 0,25

P 8 " Jx+1 8 -

@16&—x—2&—1—8&—8>0 0,25

8(\/§+1) -
<:>6\/;—x—920(ViS(\/;+1)>Ovc’yiinx>0;x¢1) 0,25
<:>x—6x/;+9£0<:>(x/;—3)2£O<:>x/;—3:0<:>x=9 0,25

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



Website:tailieumontoan.com

Vay x =9 thoa man diéu kién.

Cau 2.1 (1,0 diém) Cho phuong trinh x* —2mx* +2m +6 = 0. Tim gid tri cia m
dé€ phuong trinh c¢6 bon nghiém phan biét x;; x,; x,;x, sao cho:

X, <X, <x;<x, vax,—2x,+2x,—x, =0.

Phuong trinh x* —2mx” +2m+6 =0.(1)
Dat r=x*(t20),tacd: 1* —2mi+2m+6=0 (2)

Phuong trinh (1) c6 bon nghiém phan biét < phuong trinh (2) c6 hai nghiém
A'>0

duwong phanbiét 7,7, < P=2m+6>0<
S=2m>0

{m2—2m—6>0 3)

m>0

0,25

Vi diéu kién (3), phuwong trinh (2) ¢6 2 nghiém duong 0 <1, <t,
=> phuong trinh (1) c6 4 nghiém phan biét:

Theo dé bai ta c6

X, =22, +2x,—x, =0 x, —x, =2(x, —xz)

o\, =21 o1, =414).

0,25

1 s . L+, =2m
Theo dinh li Vi-ét, ta co: (5)
tt,=2m+6

Ti (4) va (5) ta co: 5t, =2m va 4t =2m+6 = 16m’> —50m—150=0

0,25

15
m=——
g 8
m=35
Dai chiéu voi diéu kién suy ra véi m =5 thi phuong trinh (1) ¢6 4 nghiém thoa
man diéu kién bai toan.

0,25

xy2+4y2+8=x(x+2) (1)

xX+y+3=32y-1 2)

Céu 2.2 (1,0 diém) Giai hé phuong trinh: {

biéu kién: 2y-1>20<y 2%.

Phuong trinh (1) < (x+4)(y* —x +2) =0©{ )
xX=y"+2

0,5

Thé x = —4 vao phuong trinh thit 2 ta duoc

y=>1
y=1=3J2y-1<

X & y=10+3V10
(y=1"=92y-D

0,25

Véi x =y’ +2, thay vao (2) ta duoc: y*+y+5=32y-1 (3)
Ap dung bat dang thiic AM-GM ta ¢
Y Ay+5= =y +D+Qy-1D+5>Qy—-1)+5>2/52y-1) =32y -1

0,25
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Do d6 phuong trinh (3) vo nghiém

Cau 3 (4,0 diém). Cho tam gidc nhon ABC khong can noi tiép duong tron
(0), c6 duong cao AH va tim duong tron ndi tiép 1a I. Puong thang AI cat lai
duong tron (O) tai diém thit hai M. Goi A' 1a diém ddi xtiing véi A qua O. Buong
thdng MA' cat cac duong thang AH, BC theo tht tu tai N va K. Goi L 1a giao
diém ctia MA va BC. Puong thang A’I cit lai dwong tron (O) tai diém thit hai D,
hai duong thang AD va BC cat nhau tai diém S.

1.(1,0 diém) Chttng minh rang tam giac ANA' la tam giac can va
MA' MK = ML.MA .

Tacd A'AC =90°— AA'C =90° — ABC = BAH ma Al la phan giac cua goc BAC | 0,25
nén Al la phan gidc goc NAA'.

AM 1 MA'= tam gidac ANA' can tai A. 0,25
HKN =90° — HNK = HAM = LAA' 0,25
AMAA' ~ AMKL(g.g) = MA".MK = ML.MA 0,25
2. (1,0 diém) Chiing minh rang MI*> = ML.MAva t& giac NHIK 1a t& giac ndi
tiép.
MIC = MAC + ACI = MCB + BCI = MCI = MI = MC 0,25
AMCL ~ AMAC(g.g) = ML.MA = MC* = ML.MA = MI”. 0,25
MN.MK = MA'.MK = ML.MA = MI* = AIMN ~ AKIN(g.g) = NIK =90° 0,25
NIK = NHK =90°. Vay tt gidc NHIK ndi tiép. 0,25
3. (1,0 diém) Goi T la trung diém cta canh SA. Chting minh rang ba diém T,1,K
thang hang
T giac NHIK ndi ti€p suy ra IHK =INK =IA'M = IAD. 0,25
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/Suy ra t& giac AIHS ndi ti€p. Do d6 XITS‘ = XI;S' =90°.

0,25
TIA =TAI = INK 0,25
= TIA = MIK , suy ra ba diém T,1,K thang hang 0,25
4. (1,0 diém) Chitng minh rang néu AB + AC =2BC thi I 1a trong tam ctia tam
gidc AKS.
TaC,ﬂ_AB_AC_AB+AC_ZBC_2 0,5

IL BL CL BL+CL BC
A
T
I
S L K
2
KéLEHSA(EETK).Tacé£=£=l:>£=l 0,25
AT 1A 2 ST 2
. o . A T3 A . 0,25
Suy ra L la trung diém ctia SK ma L 2 nénIla trong tam ctia tam giac ASK.
Cau 4 (1,0 di€m). Tim cdp s6 nguyén duong (x;y) thoa man:
2" —y* +4y+61=0(1).
Taco (1) & 2° +65=(y-2). 0,25
Vi 65 chia hét cho 5 va 2" khong chia hét cho 5 véi moi x nguyén duong nén 0,25
néu cip s6 nguyén duong (x;y) thoa man phuong trinh (1) thi y—2 1as§
nguyén khong chia hét cho 5. Suy ra (y— 2)2 =+1(mod5).
Do d6 2" = +1(mod5), suy ra x =2k, véi k 1a s6 nguyén duong.
Thay vao phuong trinh (1) ta duoc: 0,25
2 +65=(y-2) @65=(y-2+2").(y-2-2") @

Vi k;y nguyén duong nén y—2+2" >0, tir (2) suyra y—2-2* >0 va
y=2+2>y-2-2",
Do d6

0,25
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y—2+2" =65 k=5 x=10
y—2-2¢=1 y=35 y=35
=

S

y-2+2" =13 {k=2 {x=4
y—2-2¢=5 y=11 y=11

Vay phuong trinh da cho c6 hai nghiém nguyén duong 1a (10;35) va (4;11)

Cau 5 (1,0 diém). Cho a,b,c 1a cac so thuc duwong thoa man abc =8 . Ching

minh rang R b +—< _i(a2+b2+c2).(l)
ca+4 ab+4 bc+4 16

Vi a,b,c 1a cac s6 thue duwong thoa man abe =8 nén ton tai cac s6 thuc duong 0,25

2 2

x,y,z sao cho a :—x;b =—y;c =—Z.
y z X

2y 2x 2y 2z

2
~ < 4 2 \, x Z
Bat dang thitc tro thanh —+—+—2 + +

y zo x° y+z z+x Xx+Yy

2 2 2 2 0,25
3(x—2+y—2+2—2j2[£+1+5j 23(£+X+5j (2)

y z X y z X y z X

2 2 2
P A Y S

y oz x y z X

2 2 2 0,25
x—+y—2+z—2£.l+zi+£.£:£+l+— (3)
yo oz X yz z X XY Xy
Tir (2) va (3) c6

2 2 2
2(x_2+y_2+z_2]2£+1+3+£+1+3

yooz o« y z X z X Yy
Lai c6 0,25

xyzxyz[ll}(llj[ll)
—F=t—F—F—F—=x| = |+y| —F—|[+z| —+—
y z X z Xx Yy y z X z Xy
S 4x 4y 4z

> + +
y+z z+4+Xx Xx+Yy

Ta c6 bat dang thiic (1) dwoc chitng minh. Dang thtkc xay ra khi va chi khi
a=b=c=2.
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 NAM 2020
’ BINH PHUOC MON THI: TOAN CHUYEN

Thoi gian: 150 phut (khong ké' thoi gian giao dé)
Ngay thi: 19/07/2020

PE CHINH THUC

(Dé thi gom c6 01 trang)
Dé s6 20

Cau 1. (1,0 diém). Cho biéu thitc A= (1—

2@},[ 1 2\/a J

a+l)|Ja+l ava+va+a+l

a) Rut gon biéu thuac A.
b) Tinh gia tri cia A khi a=2021- 22020 .
Cau 2. (2,0 diém).
a) Giai phuong trinh: 2x? —3x/5x—4 +5x—4=0.
b) Giai hé phuong trinh: {4’(23' =5
64x°> —y® =61
Cau 3. (1,5 diém).
a) Tim tt ca cac gid tri cia m d€ duong thang (d):y=2x-m cat parabol
(P):y=x* tai hai diém phan biét c6 hoanh d¢ duong.
b) Tim tat ca cc gid tri cia m d€ phuong trinh x> +mx+8=0 va phwong trinh
x> +X+m=0 c6 it nhat mot nghiém chung.
¢) Chiing minh rang védia, b, c 1a cac s8 thure khac 0 thi ton tai it nhat mot trong cac
phuong trinh sau c6 nghiém
4ax* +2(b+c)x+c=0 (1); 4bx* +2(c+a)x+a=0 (2); 4cx’*+2(a+b)x+b=0 (3).
Cau 4. (3,5 diém). Cho tam giac nhon ABC vdi (AB < AC) ndi tiép duodng tron (O). Ba
duwong cao AD,BE,CF cit nhau tai treec tam H .
a) Chting minh rang cac t gidc BFHD; ABDE ndi tiép va H la tim duong tron ndi
tiép tam giac DEF .
b) Goi M la trung diém cta BC. Chiing minh t& gidc DFEM ndi tiép.
o Tia MH cdt duong tron (O) tai | . Chitng minh rang cc duong thang Al,EF,BC
dong quy.
Cau 5. (1,0 diém).
a) Giai phuong trinh nghiém nguyén sau: y* +2y =4x*y +8x+7.
b) Tim tat ca cac b sd nguyén duong (a,b) thoa man b*+3aia’h.

Cau 6. (1,0 diém).
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a) Cho a,b 1a hai s6 dwong. Chtig minh rang:

il 4 ii. \/az—ab+3b2+121(a+5b+2).
a b a+b 4
b) Cho cac sd thuc duong a,b,c thoa man 1 +%+1 <3. Tim gia tri 16n nhat ctua biéu
a C
thitc: P = L + L + L .
JaZ-ab+302+1 b’ —bc+3c?+1 ¢’ —ca+3al+1
HET.
Lwu y: Thi sinh khong dwoc sir dung tai liéu, giam thi coi thi khong giai thich gi thém.
Ho 0 tén thi SinM:......ccovecveeveeeicieceeieeeeeeeveeeenne SODA0 AANN: ..o
Chit ky cuia giam thi L...c.c.ceeeeeeeeeeeeecieeeeeenenen, Chit ky cuia giam thi 2:.....c.cccvcccvcucucncanen.
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SO GIAO DUC VA PAO TAO BINH HUONG DAN CHAM KY THI TUYEN SINH
PHUOC LOP 10 NAM 2020
(Huwdéng din cham gom 07 trang) MON THI: TOAN CHUYEN

Luu y: Diém toan bai 1dy diém 1é dén 0,125; thi sinh 1am cach khac dang van cho diém tdi da.

A . biée
Cau Noi dung
m
: 1,0
. | Chobicu thie A<[1-22 ][ 1 2/a
a+l) | Ja+1l ava++a+a+1
, e 0,5
a) Rut gon biéu thirc A.
0,125
DKXD: a>0;a#1
A_[atl-2Va]| a+l-2Va 0,25
a+l )| (a+1)(Va+1)
A=+a+1 0,125
b) Tinh gi4 tri ctia A khi a = 2021242020 . 0,5
a = 2021— 22020 = (Jzozo —1)2 0,125
2
Khi d6 A= (\/2020 —1) +1=+/2020 —1+1=+/2020 0,25
Vay khi a=2021-2/2020 thi A=+/2020 0,125
a) Giai phuong trinh: 2x* —3x+/5x—4 +5x—-4=0
2,0
2 4x*y —xy? =5
b) Giai hé phuong trinh: | 7 M
64x° —y® =61
a) Giai phuwong trinh: 2x* —=3xy/5x—4 +5x-4=0 (1) 1,0
4
PK: x> 0,125
X—+/5x-4 =0
(1)c>(x—\/5x—4)(2x—\/5x—4)=0<:> 0,25
2Xx—+/5x-4 =0
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>0 x=0
X >
X=4/5x-4 < o1 x=1 0,25
X’ —5x+4=0
x=4
x=0
2x=+/5x-4 & ) (vO0 nghiém) 0,25
4x° =5x—-4
Két hop voi diéu kién < x=1va x=4 0,125
4x°y—xy* =5
b) Giai hé phuong trinh: | 7 M
64x° —y* =61 1,0
x=0 A 1y 1A \
{ 0 khong phai la nghiém ctua hé phuong trinh. 0,125
y =
Xy(4x—-y)=5
Xét xy=0 (1)< v y) ) ) 0,125
(4x—y)(16x" +4xy+y“)=61
4X—y = o @
= Xy 0,25
(4x—y)[ (@x-y)* +12xy|=61 (2)
Dit t=4x—y thay vao (2) ta co:
60 0,25
t(tz +Tj =6leot’-1=0t=1=xy=5
Xy =5 X=-1 X = > 0,25
Giai hé phuong trinh = hodc {" 4 ’
4x-y=1 y=-5
y=4
a) Tim tat ca c4c gid tri cia m dé duong thang (d):y=2x-m cit parabol
(P):y=x* tai hai diém phén biét c6 hoanh d6 duong.
b) Tim tat ca cac gid tri cia m d€ phwong trinh x* +mx+8=0 va phuong trinh
x> +X+m=0 ¢ it nhat mot nghiém chung. 15
¢) Chting minh rang véi a, b, ¢ 1a cac s8 thue khac 0 thi ton tai it nhat mot trong
cac phuong trinh sau c6 nghiém
dax’* +2(b+c)x+c=0 (1); 4bx*+2(c+a)x+a=0 (2); 4cx*+2(a+b)x+b=0 (3).
a) Tim tat ca c4c gid tri cia m dé duong thang (d):y=2x-m cit parabol 0,5
(P):y=x" tai hai diém phén biét c6 hoanh d6 duong.
Phuong trinh hoanh d¢ giao diém cua (d)va (P)la: x* -2x+m=0 (1) 0,125
D& (d)cét (P)tai hai diém phan biét c6 hoanh do duong thi phuong trinh (1) c6 | 0,125
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hai nghiém duong phan biét

A'=1-m>0
Técla: <S=2>0 <0<mxl 0,125
P=m>0
Vay v6i 0<m<1 thi (d) cht (P)tai hai diém phan biét c6 hoanh d6 duong. 0,125
b) Tim tat ca cdc gid tri cia m d€ phuong trinh x>+ mx+8=0 va phwong trinh
x> +X+m=0 ¢ it nhadt mot nghiém chung. 05
Gia st X, la nghiém chung ctia hai phwong trinh
Khi d6 ta cd: x;+mx, +8=0 (1) va x;+x,+m=0 (2) 0,125
Suy ra: (m—1)x,=m-8 (3)
Véim =1 ta dugc hai phwong trinh x* +x+8=0 va x*+x+1=0 déu v6 nghiém. 0125
Vay m =1 khong théa man. ’
Véi m#1 te (3) suy ra X, = m-8 thay vao (2) ta dwoc
m-1 0,125
m®-24m+72=0< (M+6)(M* -6m+12) =0 <> m=-6
Khi m=-6 phuong trinh x> —6x+8=0 c6 hai nghiém a2 va 4;
phuong trinh x* +X—6=0 ¢6 hai nghiém la 2 va - 3. 0,125
Vay m=-6 thi hai phwong trinh c6 nghiém chung la 2.
¢) Chting minh rang véi a, b, ¢ 1a cac s8 thue khac 0 thi ton tai it nhat mot trong
cac phuong trinh sau c6 nghiém i
dax* +2(b+c)x+c=0 (1); 4bx*+2(c+a)x+a=0 (2); 4cx*+2(a+b)x+b=0 (3). ’
Véia, b, cla cac s6 thue khac 0 nén cac phuong trinh da cho la phuwong trinh bac
hai mot an. 0,125
Ta co: Ay =(b+c)’ —4ac ; A, =(a+c)’ —4ab; Ay, =(a+b)* —4bc
Suy ra: Ay +Ap +A =2(a° +b” + ¢ —ab—bc —ac)
Ta co: 2(a® +b? +c? —ab—bc—ac)=(a—b) +(b-c) +(c—a) >0
: . . 0,25
Suy ra: Ay +Ap, +A5 20
Vay trong ba phuong trinh da cho ton tai it nhat mot phuwong trinh ¢6 nghiém. 0,125
Cho tam gidc nhon ABC véi (AB < AC) noi tiép duong tron (O). Ba duong cao
3,5

AD, BE,CF ct nhau tai triec tAm H .
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a) Chttng minh rang cac tt giac BFHD; ABDE noi tiép va H la tam duong tron
ndi tiép tam gidc DEF .

b) Goi M la trung diém ctia BC . Chiing minh t& gidc DFEM ndi tiép.

c) Tia MH cat duong tron (O) tai | . Chting minh rang cc dwong thang
Al,EF,BC dong quy.

a) Chting minh rang cac t& gidc BFHD; ABDE ndi ti€p va H la tim duong tron

ndi tiép tam giac DEF . g
Ta c6 /BDH + Z/BFH =180° nén t& gidc BFHD noi tiép 0,25
Ta c6 /BDA=/BEA=90" nén t gidc ABDE ndi tiép dudong tron duwong kinh AB | 0,25
Ta cé /FDH = Z/FBH (Cung chén cung FH ctia t& giac ndi tiép BFHD) 0,25
Mit khéc lai c6 ZFBH = ZABE = ZADE (Cung chén cung AE ctia tt giac ndi tiép | 0,25
ABDE) .

Suy ra Z/FDH = ZEDH hay DH la phan giac cta goc ZEDF . 0,25
Twong ty FH cling la phan gidc ctia goc ZDFE hay H la tam noi ti€p ctua tam 0,25
giac DFE (dpcm)

b) Goi M 1a trung diém ctia BC . Chting minh tt gidc DFEM noi tiép. 1,0
Vi EM 1a trung tuyén ctia tam gidc vuéng BEC nén ta c6 tam giac MBE can tai 0,125

M.
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Hay ta c6 ZEMC =2ZEBM (go6c ngoai cua tam gidc MBE)

0,25
Theo cau a) ta c6 ZEFD =2/HFD (do FH ciing la phan giac cua goc ZDFE) 0,25
Ma ta lai ¢6 ZHFD = ZHBD = ZEBM (Cuing chan cung DH ctia t& giac ndi tiép 0,125
BFHD)
Ttr &6 suy ra «DFE = ZEMC = DFEM ndi tiép (dpcm) 0,25
) Tia MH cit duong tron (O) tai | . Chitng minh rang céc dwong thang 0
Al EF,BC dong quy. ’
Ké duong kinh AA' ctia duong tron (O). 0,125
Tacé BH //A'C vicung vudng goc véi AC
Va CH//A'B vicung vuong goc voi AB 0,125
Nén co tir gidc BHCA' la hinh binh hanh nén c6 A, M, H, I théng hang 0,125
Tl d6 ta c6 | nam trén duong tron (AFHE) véi duong kinh AH (vi 0,125
ZHIA= ZA'1A=90°)
Goi EF cdt BC tai S, Al cat BC taiS'. Tacé SF.SE =SB.SC va 0,25
S'1.S'"A=S'BS'C
Ta chitng minh dwoc SB.SC = SO’ - R® khong d6i goi la phuwong tich ctia S d6i 0,125

voi duong tron (O).

Trddtacod S va S' c6 cung phuong tich doi véi duong tron (AFHE) nén S=S" | 0,125

a) Giai phuong trinh nghiém nguyén sau: y* +2y =4xy +8x+7. 1,0

b) Tim t&t ca cdc bd s& nguyén duong (a,b) thoa man b*+3aia’h.

a) Giai phuong trinh nghiém nguyén sau: y* +2y =4x’y +8x+7. 0,5

Phuong trinh da cho twong dwong véi: y* — 2(2x2 —l) y—8x-7=0.
Chuang ta xem day la phuong trinh bac hai d6i véi bién y . Do d6, d€ phuwong

trinh c6 nghiém nguyén thi A 1a s6 chinh phuong. o1
Taco: A=4(x‘ =X +2x+2) =4(x+1)"| (x-1)’ +1]
0,125
- Néu x=-1. Thay vao phuong trinh ta duoc: y? -2y +1=0< y=1.
Do d6 (x;y)=(-11) 1a mot nghiém cta phuong trinh. 0,125
- Né&u x#-1.Khi d6, d€ A 1a s6 chinh phuong thi phai ton tai sd a€Z’ sao
cho: 0,125
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(x—1)2+1:a2 <:>a2—(x—1)2 =le(a-x+1)(a+x-1)=1

[[a-x+1=1 [[a=1
a+x-1=1 x=1
= =
a-x+1=-1 a=-1
a+x-1=-1 x=1

y=5

Véi x =1, thay vao phuong trinh ta duoc: y2—2y—15:0<:{y_ 3

Thtr lai, ta thdy cac nghiém (1,5),(1;,-3) thoa man.
Vay phuong trinh da cho c6 ba nghiém nguyén (x;y) la (x;y)=(-11),(15),(L-3)

b) Tim tat ca cac bd s6 nguyén duong (a,b) thoa man b® +3aia’b. 0,5
Do b®+3aia’h nén ton tai s6 nguyén duong k sao cho: b? +3a=ka’b hay
Hon nita, do 3a =ka’b—b” =b(ka*~b) nén 3aib.
2 2
Do d6, cac s6 b—;3—a va b 42_3a = %+i la cac s6 nguyén duong.
a b a’h a° ab
Ta cé: 3_a(£2 +1J _3 +% la mot s6 nguyén duong nén a(§+ %) = 3+9—§1 la 0,125
b \a® ab) a b a b b
mot s6 nguyén duwong hay E—? 1a mot s6 nguyén duong; do d6 9a:b?.
b’m=9a
Khi d¢, ton tai hai s6 nguyén duong m,n sao cho: { o2
an=
T 46, suy ra mn=9. Do d6, ne{1,3,9} nén b® e{a,3a,9a}. Khi d¢, diéu kién ban
dau ctia bai todn trd thanh: na+3aia’b < n+3iab 0,125
Ta xét ba kha nang c6 thé c6 cia n nhu sau:
2 = b*=a [a=1
- Néu n=1 thi b_ s TN
4:ab 4:p? b=1
2 — b2 —a
- Neun=3thi {° ~ R 1% =2 b b 1aboi cia 3 nén khéng ton tai
6:ab 18:b° 0,125

(a;b).

2 _ b? = -1
. Néun—ogm X 7% =a e
12:ab 108:b* b=3

Vay c6 hai cdp s6 thoa yéu cau bai toan 1a (1,1),(13).
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a) Cho a,b 12 hai s6 dwong. Chttng minh rang:

R Lals O
a b a+b
" 2 2 1
ii. Ja?—ab+3b +1zz(a+5b+2) 10
A o1 11 ey
b) Cho cac s6 thuc dwong a,b,c théa man —+B+—33. Tim gia tri lon nhat
a c
cua biéu thire: P = L + L - L
Ja?—ab+3b?+1 b?—bc+3c?+1 +c2-ca+3a’+1
a) Cho a,b 12 hai s§ duong. Chting minh rang;
0,5
i. 1,1, 4 ii. \/az—ab+3b2+12£(a+5b+2)
a b a+b 4
i. Ta chting minh bang phép bién ddi tuong duong:
b(a+b)+a(a+b)-4ab 12
Tacs: L+l 4 5o R(@rb)ra(arb)-dab 0125
a b a+b ab(a+b)
Hon nita: b(a+b)+a(a+b)—4ab=a’+b?-2ab=(a-b) >0
Do d6 bat dang thikc duoc chitng minh. Dang thiic xay ra khi va chi khi a=b. 0,125
ii. Ta can chting minh 0,125
16(a’ —ab+30° +1) > (a+5b+2)" < 15a” +23b* — 26ab—4a— 200 +12 > 0.
Mt khéc, 15a° +13b° —26ab—4a—20b+12=13(a-b)’ +10(b-1)" +2(a-1)" >Onén | 0,125
bat dang thitc duwgc chitng minh. Dang thiic xay ra khi va chi khi a=b =1.
b) Cho cac s6 thuc duong a,b,c thoa man §+%+%£3. Tim gia tri 16n nhat caa
0,5
biéu thtec: P = L + L + L
Ja?—ab+3b?+1 b?—bc+3c?+1 +c2-ca+3a’+1
Ap dung bt ding thirc +/a?—ab+3b2 +1> %(a+5b+ 2) ta duoc:
Pt 4t 1 0,125
~a+5b+2 b+5c+2 c+5a+2 ’
L ~y 32 .11 4
Ap dung bat dang thitc —+—->——,Va,b >0 ta duoc:
a b a+b
0,125
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4 1 1
< +— (1)

a+5bh+2 a+b+2 4b
¢ 1,1 @)

b+5c+2 b+c+2 4c
4 < 1 +i (3)

c+5a+2 c+a+2 4a

Tt (1),(2).(3) ta co:

1 1 1 1 1
P< + =
a+b+2 b+c+2 c+a+2 4 a b c

Vay gia tri I6n nhat cta P la % dat duwockhi a=b=c=1

Tiép tuc 4p dung bat dang thixc 1+1 a,b>0 ta co:
a+b
<= ( +1)<1 1 i _ (4)
a+b+2 4\a+b 2) 4|4a 0,125
1 1) .11 l 1 (5)
b+c+2 4\b+c 2) 4|4 b c 2
( 1 1 l 1, 1 L1 (6)
c+a+2 4\c+a 2 4 c a 2
3(1 1 1) 3 _3
T® (*),(4),(5),(6) tad P< +=+= |[+=<—
o (9.(4)(5),(6) taduoe P S 2o bt 8
0,125

A~

HET.

Luu yj: hoc sinh gidi cdch khdc v6i ddp dn thi gidm khdo xem xét, néu ding van cho diém

téi da
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/s(’) GIAO DUC VAPAOTAO  KY THI TUYEN SINH VAO LOP 10 THPT CHUYEN
‘ HAI PHONG Nam hoc 2020 — 2021
— DE THI MON TOAN
Thoi gian lam bai: 150 phiit (khong ké'thoi gian giao dé)

PE CHINH THUC

Lwu y: Dé thi gom 01 trang, thi sinh lam bai vao to gidy thi
bé s6 21

Bai 1. (2,0 di€m)

N 1
:zzx/g—l—\/_—x—l z—1

1

Rat gon P. Tim tat ca cac gid tricua v d€ P < ——.

Ja

a) Cho biéu thiec P = —
z+1

14

b) Cho phuong trinh 4n 7 1a 2° — pz+¢ =10 (1) (v6i p;q la cac sd nguyén to).
Tim tat ca cac gia tri ctia p va ¢ biét phuwong trinh (1) c6 nghiém la cac s6 nguyén duong.

Bai 2. (2,0 di€m)

a) Giai phuong trinh (III + 1) \/—x2 +22+6 =3+ 2z

x? + y2 — 2:173/2
b) Gidi hé phuong trinh 13 1
—+—=2
Ty
Bai 3. (3,0 diém)
Cho tam giac ABC vudng tai A (AB < AC), M la trung diém canh BC. P la mot diém
di dong trén doan AM (P khac A va M). Puong tron di qua P, tiép xtc véi duong thang
AB tai A, cat duong thang BP tai K (K khac P). Puong tron di qua P, ti€p xtc véi duong
thdng AC tai A, cat duwong thang CP tai L (L khac P).
a) Chtiing minh BP.BK + CP.CL = BC".
b) Chttng minh duong tron ngoai ti€p tam gidc PKC ludn di qua hai diém c¢6 dinh.
c) Goi ] 1a tam ctia duong tron ngoai ti€p tam giac PKC va E la giao di€ém thit hai
ctia dudng tron nay véi duong thang AC. Goi I 1a tim ctia duong tron ngoai tiép tam giac
PLB va F 1a giao diém thtt hai ctia dwong tron nay véi duong thang AB. Ching minh EF //
1.
Bai 4. (1,0 di€m) Cho ba s& dwong z,, 2 thoa man zy + yz + 2z = 5. Ching minh

3z 2\/8

CHNENI A— <
Vo' +5 Ayt +5 \/6<z2+5) 3
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Déng thikc xay ra khi va chi khi nao?
Bai 5. (2,0 diém)
a) Giai phuong trinh nghiém nguyén z°y — 2y — 22° + 51 = 4.

b) Gia sit ring 4 la tap hop con ciia tap hop {1; 2; 3;...; 1023} sa0 cho 4 khong

chira hai s6 nao ma s6 nay gap doi s6 kia. Hoi A ¢6 thé c6 nhiéu nhat bao nhiéu phan ti?

----- Hét -----
Hoténthisinh:..............coooiiiiiiiin, Sobaodanh: .........cevvieieieeeeeeeeee
Canbdcoithili..ccoooiiiiiiiiiiiiiiiiiieee.CanbO coi thi 2:eeee e,

SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT CHUYEN

HAI PHONG Nam hoc 2020 - 2021

HDC PE CHINH THUC

HUONG DAN CHAM MON TOAN

Hwéng dan gdém 04

Bai Péap an biém
a) (1,0 diém)
P = 2\/; — 1 : X+yx+1 DK: x>0,x#1 0,25

(x+1)(\/§—1) Jx-1 x+1

e Po 2/x —x-1 x+1 —Po 1-x

1 (x+1)(\/§—1) X+~/x+1 X+~/X +1 0,25

(2,0 _

R PS—lbiS—l®7—7&S—X—\/§—l(d0 X+\/;+1>OVX20)

diém) 7 x++x+1 7 0,25
& x-6/x+8<0
a(\/;—z)(\/}—4)so@2s\/§s4@4sx316. 0,25
b) (1,0 diém)
Diéu kién d€ phuong trinh (1) c6 nghiém la A= p*-4q>0 (*) 0,25

TAI LIEU TOAN HQOC
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< s Xt X=p N
Ap dung dinh ly Vi-et ta co VOi X;X, €Z".
XX, =0
Vi q la s nguyén t6 nén x, =1 hodc X, =1 0,25
Néu x, =1 thi 1+X, = p va X, 1a cac sd nguyén t6 lién ti€p, suy ra X, la sO nguyén
- 0,25
t0 chan nén x, = =2; p=3. Tuong tw, néu x, =1thi x, =q=2;p=3
Ta thay q=2; p=3 thoa man diéu kién (*) 1a cac gid tri can tim. 0,25
a) (1,0 diém)
Pit a=x+Lb=v-x*+2x+6;b>0
Taduwoc { , =(a-b) =1=
a‘+b° =4x+7 b=a+1
x>0
Néu b=a-1, thay vao ta duoc: \/—X2+2X+6=X<:>{ , 320 x:lJr;/E 0,25
X°—Xx—-3=
. . > X=-2
Néu b=a+1 thay vao ta dugc: Vv-X"+2X+6 =X+2< 4 | -0
X“+x-1=
-1++5
X =
PN 2
2 - 1.5 0,25
2,0 2
diém)
Vay nghiém cua phuong trinh 1a x e {_1;\/5 ; _1_2\/§ ; 1+ ;/E}
b) (1,0 diém)
e 1 s s XY =2y
Véi diéu kién x,y #0 thi hé phuong trinh tré thanh
Xy +3y? = 2xy? 025
=X —xy—-2y*=0
2 2 X=-y
= X*+ Xy —2Xy -2y :0<:>(x+y)(x—2y):0<:{x_2y 0,25
NEu x X=-y X=-y x=1 q 0 02
éu x=-y= = = o X, y=0.
" Y X2+ x% =2x° x=1 y=-1 y 25

TAI LIEU TOAN HQOC
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X=2 >
. x=2y —Y %72
Néu x=2y= . & 5 & do x,y=0.
4y +y =4y ly=- _>
S L 0,25
Ay TA . e A 5.5
Vay hé phuong trinh ¢6 hai nghiém (x;y)e(L-1), EZ
3
(3.0 Dap an cho treong hop hinh vé trén, cac treong hop khac chitng minh tuong tu.
diém) | a) (1,0 diém)
BA 1 tiép tuyén cta duong tron (APK) nén BA? = BP.BK (1) 0.5
CA la tiép tuyén ctia dudng tron (APL) nén CA’ =CP.CL (2)
Tir (1) va (2) suy ra BP.BK +CP.CL = BA? + CA”* = BC? 0,5
b) (1,0 di€m)
Goi AH la dudng cao ctia tam gidc ABC = BA’ = BH.BC (3) 0,5
Tt (1) va (3) = BP.BK =BH.BC. Suy ra tt gidc HPKC néi ti€p nén dudng tron| ¢ 5
ngoai tiép tam gidc PKC di qua hai diém c6 dinh la C va H.
c) (1,0 di€ém)
Theo cau b) dwong tron (J) di qua H. Chttng minh twong tu (I) di qua H.
, 0,25
(I) va (J) cat nhau tai H, Pnén 1J L HP (4)
HPEC nt=> AEP = PHC (5) 0,25
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HPFB nt=> AFP = PHC (6)
Tt (5) va (6) suy ra t& giac APEF ndi ti€p nén

— EPF = EAF =90° = PE 1 PF

Goi G la giao di€ém ctia HP va EF. Do cac tit gidc HPEC va APEF noi ti€p nén

—

GPE = HCE = MCA=MAC = PAE = PFE 0,5
= GPE + GEP = PFE + GEP =90° = PG L EF hay HP L EF (7)
Tt (4), (7)suy ral]// EF.
B X N y N 3z
0,25
\/(x+y)(x+z) \/(y+z)(y+x) \/6(z+x)(z+y)
_x |2 8 ¥y |3 2 & 1 1
4 6\ x+y x+z J6\y+z y+x 6\z+x z+y
0,5
o | 1 (2 3 3y 2y 3 33 1 (2+3+3):2J6
didm) | 26\ x+y x+z y+z y+x z+x z+y) 26 3
e -3 .3 7=2x=2y 0,25
Ddng thttc xay rakhi < X+y Yy+z Z+X<& B2 5 & 71=2X=2y=2
Xy+Yyz+2Xx=5 =
a) (1,0 diém)
Phuong trinh ban dau tuong duong véi xy(x-1)=2x*-5x+4
2 _ 0,25
:>y(x—1):w:2x—5+ﬂ (do x=0)
X X
Vi X,y €Z nén X e {£1;+2;+4} 0,25
5
Lap bang cac gia tri
2,0 1
diém) X -1 1 -2 -
, | T [ 5, | & 4| a | 0s
2 i 3 5 3
Ma X,y € Znén nghiém cta phuong trinh 1a (x;y)=(2;1)
b) (1,0 diém)
Chia cdc s6 tir 1 dén 1023 thanh cac tap con A, ={1}, A ={2;3},A, ={4;5;6;7}, 0,25

Lién hé tai lieu word toan zalo: 039.373.2038

TAI LIEU TOAN HQOC




Website:tailieumontoan.com

y A, =1{8,9;..;15}, A, ={16;17;...;31}, A, ={32;33....;63},

4 A, ={64,65;...;127}, A, = {128;129;...; 255} , A, = {256;257;...;511}
A, ={512;513,...;1023}

Dé thay s6 phan ttr caa tap A 1a 2,k =0,1,...,9.

Nhéan thdy ne A < 2ne A .

Xét A=A UA UAUAUA =|A=512+128+32+8+2=682, rd rang A khong 025
chtra s6 nao gdp do6i s6 khac. ’

Ta chi ra rang khong thé chon tap con c6 nhiéu hon 682 s3 thoa man bai ra.
That vay: Gia st tap A thoa man yéu cau bai toan va chta a, phan t thudc A,
k=0.,..,9. 0,25

Xét cac tap hop A va A,,. Véi me A tuy y, ta c6 2me A ;. SG cac cap (m,2m)

nhu vay la 2 va trong moi cdp nhw vay cé nhiéu nhat mot s& thudc A

Ngoai ra tap A, con chira 2“ s 18, tic 1a c6 nhiéu nhat 2 + 2% = 2*** 5§ thudc A

duocldy tr A va A ;.
| o025
Suy ra a,+a <2',a,+a,<2%a,+a,<2%a,+a, <2',a,+a,<2°. Cong cac bat dang

thirc ta dwgc a, +a, +a, +---+ a8, <682. Vay s6 phan t 16n nhat cta A la 682.

Cht y: - Trén ddy chi trinh bay tom tit mot cdch gidi, néu thi sinh lam theo cich khdc ma ding thi
cho diém t6i da itng véi diém ciia cdu d6 trong biéu diém.

- Thi sinh lam ding dén ddu cho diém dén do theo diing biéu diéin.
- Trong mot cdu, néu thi sinh lam phiin trén sai, dwéi ding thi khong chim diém.

- Bai hinh hoc, thi sinh vé hinh sai thi khong chim diém. Thi sinh khong vé hinh ma lam
vdn lam ding thi cho nira s6'diém ciia cdc cdu lam dugc.

- Bai co nhiéu y lién quan t6i nhau, néu thi sinh cong nhin y trén dé’lam y dwéi ma thi
sinh lam diing thi cham diém y do.

- Diém cuia bai thi la tong diém cdc cdu lam diing va khong dwgc lam tron.
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" SO GD & DT HOA BINH KY THI TUYEN SINH VAO LOP 10

TRUONG THPT CHUYEN HOANG VAN THU
PE CHINH THUC NAM HOC 2020 - 2021

PE THI MON TOAN (DANH CHO CHUYEN TOAN)
Ngay thi: 13 thang 7 nam 2020

bé s6 22 Thoi gian lam bai: 150 phiit (khong ké'thoi gian giao dé)

(Dé thi gom c6 01 trang, 05 ciu)

Cau I (2,0 diém)

1) Rut gon biéu thirc:
a-9 b) Bzx/g—\/g_2+\/§
Ja-3 1-V2 1442

2) Giai phuong trinh:|x* +3x-1|=3

a)A=

Cau II (2,0 diém)

1) Cho phuong trinh: X* +mx+m—-1=0(m la tham sd)

Tim m d& phuong trinh c6 hai nghiém x,, x,thoéa man: x,* + x,” —4(x, + X,) =5

2) Mot ca nd xudi dong trén mot khiic song tir bén A dén bén B dai 96km, sau d6 lai
nguoc dong dén dia diém C cach bén B la 100km, thoi gian ca nd xudi dong it hon thoi
gian nguoc dong la 30 phat. Tinh van toc riéng cua ca nd, biét van téc ctia dong nudc la
4km/h.

Cau III (2,0 diém)

Tt mot di€ém A nam ngoai duong tron (O;R) vé hai tiép tuyén AB, AC véi duong
tron (B, C la tiép di€ém). Trén cung nho BC lay mot diem M (M khac B, M khac C), tit M ké
MI, MK, MP lan luot vudng goc véi AB, AC, BC (1 e AB,K e AC,PeBC).

1) Chiing minh rang; MPK = MBC

2) Chting minh rang : Tam gidc MIP dong dang véi tam gidc MPK.
3) Xac dinh vi tri cta diém M trén cung nhé BC dé tich MI.MK.MP dat gia tri 16n
nhat.
Cau IV (2,0 diém)
1) Giai hé phuong trinh: {(X - Z)(yz —2y)=-1
X=y +y=2
2) Choba sd X, y, z théa man dong thoi: x* -2y +1=y*—2z+1=2*-2x+1=0

1000 1000 1000
+y?+z

Tinh gia tri caa bi€u thirc: A= X
Cau V(2,0 diém)

1) Tim cac s6 nguyén x va y thdaman: xy’ +y° —x* +xy—2x+y=0
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2) Cho tam gidc ABC noi tiép duong tron (O). Tia phan gidc ctia gbc A cat duong
tron (O) tai D. Chitng minh rang AB+ AC < 2AD .

Hét
Ho va tén thi sinh...............ccovvvvnnnnnnnnnnn. S6'bdo danh: ... Phong thi: .....
GO EHE Lo GO FHE 25 oo
SO GD & DT HOA BINH KY THI TUYEN SINH VAO LOP 10

TRUONG THPT CHUYEN HOANG VAN THU
NAM HOC 2020-2021
HUONG DAN CHAM MON TOAN
(DANH CHO CHUYEN TOAN)

PE CHINH THUC

(Hudng dan chdm nay gém cé 03 trang)

Cau I (2,0 diém)

Phan Noi dung Diém

PKXP:a>0;a=9

A=(J£+3)(JE—3):\/5+3 0,5
1 Ja-3

Be-v2) 20+v2)
1-vV2  1+42 =32 0,5

B=

THI1: x2+3x-1=3< x> +3x-4=0

0,5
Giai phuong trinh ta duwgc x=1x=-4

2 | TH2: X’ +3x-1=-3< x*+3x+2=0
Giai phuong trinh ta dwgc X =-1x=-2 0,5
KL....

Cau II (2,0 diém)

Phan Noi dung Pié€m
A=m’—4(m-1D)=m’-4m+4=(m-2)*>0Vm

0,25
1 Nén phuong trinh ludn cé nghiém véi moi m

Ta cé: ¥ % —A0K+%) =56 (% +%)" = 2%X, —4(% +X,) =5(*) 0,25
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X +X, =—Mm
Theo hé thtrc vi ét ta co: XX, =m—1 0,25
(*) < (-m)* =2(m-1)—4(-m)=5<=m*+2m-3=0
Giai phuong trinh ta dwoc m, =1,m, = -3 0,25
KL...
Goi van toc thuce cua cand la x (km/h) (x > 4) 0954
Van toc xudi dong la: X+4; van toc ngugc dong la: x—4 ’
6
Thoi gian xudi dong la , thoi gian ngwoc dong 1a
8 8 X+4 8 gHe 8 X—4
2
Theo bai ra ta ¢ phuong trinh 100 % _1 @ 0,5d
X—4 x+4 2
(1) & x*—8x-1584=0
s . 0,254
Giai phuwong trinh duogc x, =44;x, =-36(KTM). KL...........
Cau III (2,0 diém)
Phan Noi dung Diém
B
I
P
A
K
C
T giac KMPC noi ti€p = MPK = MCK (cing chan cung KM) 0,5
1 MCK = MBC (gbc ndi ti€p va géc tao bai tia tiép tuyén va day cung ciing 05
chin cung CM)= MPK = MBC (1) '
2 | Tt gidc IMPB ni ti€p = MIP = MBP (ciing chin cung PM)(2) 05

Tir (1) va (2) = MPK = MIP

TAI LIEU TOAN HQOC
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Chiing minh twong tuw MKP = MPI

0,25
— AMIP » AMPK (g - g)
AMIP o AMPK :%:M—E@ MI.MK = MP? 0,25

3 | Vi MI.LMK = MP? = MI.MK.MP = MP®
= MI.MK.MP 16n nhat khi MP 16n nhat<> M 1a diém chinh gitra cung nho 0,25
BC.
CaulV (2,0 diém)
Phan Noi dung Diém
{(x—y)(yZ—Zy)=—1® {(y2—2y+2)(y2 ~2y)=-1(")
2 . _y?
X—-y +y=2 X=Yy —y+2 05
) Giai (*) Dat t=y° -2y =>t*4+2t+1=0<= (t+1)°=0t=-1
=y 2y+1=0(y-1)’ =0 y=1=>x=2
Vay hé phuong trinh c6 mot nghiém 1a : (x; y)=(2:1) 0.5
X =2y +1=y"-27+1=7"-2x+1=0< (x-1)° +(y-1)* +(z-1)* =0 0,5
2 S X-1l=y-1=72-1=0x=y=2=1= A=3 0,5
Cau V (2,0 diém)
Phin Noi dung bi€m
XY2+ Yy =X+ xy—2x+y=0= (X+1)y* + y(x+1) - (x+1)* =-1 0,5
[(x+1=1 0
yo+y—-x-1=-1
= 0,25
1 o=l
Ly +y-x-1=1
Giai (I) dugc cac nghiém (0;0);(0;-1) 0,25
Giai (I) dugc cac nghiém (-2;0);(-2;-1) 0
,25
|

TAI LIEU TOAN HQOC
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Trén tia doi cta tia CA 1dy diém K sao cho CK = AB.
Xét ACDK va ABDA c6: CK = AB
KCD = ABD (vi cting bt1 v6i ACD ) 0,5
CD=BD (DB =DC).
= ACDK =ABDA (c.g.c)

= DK =DA.

Trong AADK ¢6 AK<AD + DK < AB+ AC<AD + AD =2AD. 0,5

* Chit j: Cdc 10i gidi diing khdc déu dwoc xem xét cho diém tuong iing.

TAI LIEU TOAN HOC
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"~ SO GIAODUC VA DAO TAO KY THI TUYEN SINH VAO LOP 10 THPT

TINH DIEN BIEN NAM HOC 2020 - 2021
- Mon: Toan (Chuyén)
Dé chinh thitc Ngay thi: 15/7/2020
(C6 01 trang) Thoi gian lam bai 120 phiit, khong ké'thoi gian giao dé
Dé so 23
DE BAI

Cau 1. (2,0 diém).

2_ —
1. Cho biéu thire: P= & —Ya__2a+Va _ 2@-1)
a+Ja+l Ja  Ja-1

(véi a>0,a=1).

a) Rut gon P.

b) Tim gia tri nho nhat ctia P.

2\/x—1+izl
y+3

4~/ X — —i=7
y+3

2. Giai hé phuong trinh:

Cau 2. (2,0 diém). Cho phuong trinh: X* —5mx—4m=0 (véi m la tham s6).
a) Tim tat ca cac gid tri cia m dé€ phuong trinh c¢6 nghiém kép, tim nghiém do.
b) Chiing minh rang khi phuong trinh c6 2 nghiém phan biét X, X, thi:
X, +5mx, + m? +14m+1>0.
Ciu 3. (2,0 diém).

a) Mot con Robot duoc thiét ké 6 thé di thing, quay mot goc 90° sang phai hodc
sang trai. Robot xuat phat tir vi tri A di thang 2m quay sang trai roi di thang 3m, quay
sang phai roi di thang 5m dén dich tai vi tri B. Tinh khoang céch gitta dich dén va noi
xudt phét cua Robot.

a?+b?
b) Cho hais6 @, b thoaman a>b >0 va ab=1. Chimmg minh: * >242.

Cau 4. (3,0 diém).

Cho tam giac nhon ABC noi tiép duong tron (O). DPuong cao AD, BE cat nhau
tai H.Kéo dai BE, AO cit duong tron (O) lan luot tai F va M .

a) Ching minh AHAF can.

b) Goi | 1a trung diém cua BC. Chttng minh ba diém H, I, M thang hang
va AH =20l .

¢) Khi BC ¢6 dinh, xéc dinh vi tri ctia A trén duong tron (O) dé€ DH.DA 16n nhat.
Cau 5. (1,0 diém).
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a) Cho Xy + yz+xz =0 va xyz # 0. Chtiing minh rang: £+—2 ﬁ =3.

Yy z°
b) Cho n 1a s8 nguyén duwong. Biét rang 2n+1 va 3n+1 1a hai s§ chinh phuong.
Chting minh rang n chia hét cho 40,

.................. Hét oo
SO GIAO DUC VA DAO TAO KY THI TUYEN SINH VAO LOP 10 THPT
TINH DIEN BIEN Nam hoc : 2020 - 2021
(Huéng dan chdm c6 04 trang) HUGNG DAN CHAM VA BIEU PIEM
MON TOAN CHUYEN
Cau Huéng dan biém

a’-+a 2a++a , 2@-1)

Cho biéu thirc: P =
a+f+1 f f 1

a) Ruat gon P.

Ja(a' -1 Ja@fa+y  2(/a-n/a+

Véi a>0,a#1= P= 0,25
a++a+1 Ja Ja-1
1.1
wod) | P= JaWa-D@+va+l) o ey o /min—a Al 0,25
a+va+l
b) Tinh gia tri nhé nhat caa P.
1) 3.3 0,25
P=a-+a+l= \/——E +Z>_(Vm va>0,a#1) ’
N 3. .. 1 025
Vay gia tri nhé nhat cta P:Z khi a=z. ’

2\/x—1+izl
y+3

4 X — —i:Y
y+3

1.2 | Giai hé phuong trinh:
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B. Tinh khoang cach gitra dich dén va noi xuat phat ctia Robot.

0,25
u=svx-1. 2u+v=1 u=1 i
Dat 1 (ditukiénu>0) = & (thda man) 0,5
V=—+— 4u—-3v=7 v=-1
y+3
x-1=1 N
=1{ 1 . =S { B . (thoa man). Vay HPT ¢6 1 nghiém (2;-4) 0,25
y+3 B
Phuwong trinh: X* —5mx—-4m=0.
a) Tim m dé€ phuwong trinh c6 nghiém kép, tim nghiém do.
Ta c6: A =25m* +16m 0,25
5 m=0
‘@ | D& phurong trinh c6 nghiém kép thi A = 0 <> 25m? +16m = 0 <> 16 | 025
(1,0d) -5
AT 13 om
+) m =0 nghiém kép la x, = X, =7:O 0,25
16 om 8
+) m=—-— nghiémképla x, =X, =—=—— 0,25
) o 8 plax=%==-=-¢
b) Chting minh rdng khi phuong trinh c6 2 nghiém phan biét X; X, thi
X,> +5mx, +m* +14m+1>0.
PT c6 2 nghiém phan biét X;; X, thi A=25m’+16m >0 0,25
2.b . 2 2 .
va X" —=5mx, —4m =0 < X" =5mx, +4m va X + X, =5m 0,25
(1,0d)
Xét P =X’ +5mX, +m* +14m +1=5mx, +4m+5mx, + m* +14m+1
0,25
=5m(X, +X,) +m? +18m+1=26m* +18m+1
Suyra P=25m*+16m+m’+2m+1=A+(m+1)?°>0 (vi A>0). Dpcm. 0,25
34 a) Mot con Robot duoc thiét k& c6 thé di thing, quay mot goc 90° sang
| phai hodc sang trai. Robot xuat phat tit vi tri A di thang 2m quay sang
(1,0d) | trai roi di thang 3m, quay sang phai roi di thang 5m dén dich tai vi tri

Lién hé tai lieu word toan zalo: 039.373.2038

TAI LIEU TOAN HQOC




Website:tailieumontoan.com

Hoc sinh vé duoc hinh minh hoa

B
0,25
3
AT2
Ké AC L BC nhu hinh vé:
5 B
0,25
A ; c

Taco: AC=7;BC =3 0,25

= AB=7"+3 =+/58
0,25

Vay khoang céch giita dich dén va noi xut phét ctia Robot 1a /58

a’+b’
b) Chimg minh: —— —> 242 .vsia>b>0 vaab=1.
2 K h)2
Viab=1o 3 T _@7D) #2_(o py, 2 0,25
a—b a—b (a—h)
Doa>b>0=(a-b)+ >2 (a—b).L =242 (BDT AM-GM) 0,25
(a—h) (a—D)
3.b
D4u bang xay ra khi: (a—b) :LQ (a-b)?=2<a-b=+2
(1,0d) & xay ' (a—h)
a= M (t/m) 0,25
1 2 V642
a=Y2-V6 (Loai)
2
2 | 2 _
Véya +b 22\/5.Dé’ub.’?mgx?{yrakhia:\/g—h/z;b:\/g V2 0,25
a-b 2 2
. Cho tam giadc nhon ABC noi tiép duong tron (O). Puong cao AD, BE cat
.a

nhau tai H . Kéo dai BE, AO cat duong tron (O) Tan luot tai F va M .

Lién hé tai lieu word toan zalo: 039.373.2038
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a) Ching minh AHAF can.

V& hinh dung dén cau 4.a
0,25
B
M
Ta c6: AHF = ACB (cung phu véi SATE) 0,25
Lai 6 ACB = AFB (cing chan cung AB) 0,25
Suyra AHF = AFB = AAHF cantai A. 0,25
b) Goi | la trung diém cua BC. Chiing minh ba diém H, I, M thang
hang va AH =20l .
Tacdé BH//CM (cung vudng AC), HC//BM (cung vudéng AB). 0,25
4.b
= BHCM 1a hinh binh hinh . 0,25
(1,0d)
Ma | la trung diém cua BC = | ciing la trung diém cuia HM = ba diém
2 3 0,25
H, 1, M thang hang.
= Ol la duwong trung binh cia AAHM = AH = 20l 0,25
¢) Khi BC ¢ dinh, xac dinh vi tri cia A trén duong tron (O) d€ DH.DA
16n nhat.
. Theo cau 1 ta c6 AHF = AFB = BHD = ACB = ADAC ~ ADBH(g.g) | 0,25
.C
1,0d) | suyra 22 - P8 . paADH = DB.DC 0,25
DH
2 2
tacs D800 <[ E2£ €0/ pg oo <[] 0

TAI LIEU TOAN HQOC
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D&u bang xdy ra khi BD = DC.

Vay dé DH.DA 16n nhat thi A la diém chinh gitra cung 16n BC . 0,25
N Z XZ X
a) Cho xy+yz+xz =0 va xyz # 0. Chttng minh rang: y—2+—2+—¥=3
x> y* oz
Vi: Xy + yz + xz =0; xyz ¢O:>1+1+1:0
X ¥z 0,25
5.a
Chitng minh dwocnéu: a+b+c=0=a’+b®+c* =3abc
0,5d)
Ap dung cong thiic trén ta co: 1+£+l =0 :>i3+—3+i3 -3
X y z Xy 77 Xyz
0,25
., Yz Xz xy 1 1 1
Lai co: 7+7+? = xyz(F+F+? =3. (bpcm)
b) Cho n 1a s8 nguyén duong. Biét rang 2n+1 va 3n+1 1a hai s§ chinh
phuong. Chiing minh rang n chia hét cho 40.
bit 2n+1=x* = x1é = 2n=(x-1)(x+1):4 vi x—1 x+1 chdn = n chan
Dt 3n+1=y® = y 1é (do n chdn) va 3n=(y-1)(y+1):8 vi y-Ly+1la| 025
5b | haisd chinlién tiép ma (3;8) =1=>n:8 (1).
(0,5d) Ay A A . < <
Ta c6 mot s6 chinh phwong chia cho 5 duw 0 hoac 1 hodc 4.
Mit khac x* +y® =5n+2 = x*,y* chia cho 5 dw 1
0,25

Nén n=(3n+1)—(2n+1)=(y* - x*):5 (2).

T (1), (2) va (5;8) =1= n:40. Dpcm.

(Lwu yj: Hoc sinh lam cdch khdc diing van cho diém t6i da)

Lién hé tai lieu word toan zalo: 039.373.2038
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SO GIAO DUC VA PAO KY THI TUYEN SINH VAO LOP 10
TAO NGHE AN TRUONG THPT CHUYEN PHAN BOI CHAU
—— TRUONG THPT CHUYEN - TRUONG PH VINH
be thi chinh thirc NAM HOC 2020 - 2021

Peé so 24

Mon thi chuyén: TOAN
Thoi gian: 150 phiit, khong ké'thoi gian giao dé
Cau 1 (6,0 diém).

a) Giai phueong trinh ZX(X2 + izj ~3=3x"+X.
X

XX +y —xy—-xy—y=0

Ix+Jy-1=2y-3x—4

b) Giai hé phuong trinh {

Cau 2 (3,0 diém).
a) Tim t4t ca cc s6 nguyén duong X, y va s8nguyéntd p thoaman p* -y*=4.
b) Chiing minh rdng néu m, n 1a hai s6 tw nhién thoa man 2m* +m=3n"+n

thi 2m+2n+1 la s6 chinh phuong.

Cau 3 (2,0 diém). Cho a, b, ¢ 1a ba s6 thuc dwong thdéa man diéu kién a+b+c=3. Tim gia

o L s s a+b b+c c+a
tri nho nhat ctia biéu thic P = \/ + \/ + \/ .
c+ab a-+bc b+ca

Cau 4 (7,0 diéin). Cho tam gidc nhon ABC (AB < AC) ndi ti€p duong tron (O). Cac
duong cao AD, BE, CF ctia tam gidc ABC cat nhau tai diém H .

a) Chttng minh BC la duwong phan giac ngoai ctia tam giac DEF .

b) Goi M 1a giao diém ctia dudng thang EF véi duong tron (O) (M ndm trén cung
nho AB); O,, O, Ian luot 1a tim duwong tron ngoai tiép tam gidc BMF va tam gidc CME.
Chtng minh AM 1L O0,.

c) Liy diém K trén doan thang HC (K khac H va C), duong thang BK cit duong
tron (O) tai diém thit hai la | va duong thing Cl cit duong thang BE tai diém G.
FK BF.BE

_+—
FC CF.CE
gidc GFB, S, g la dién tich tam gidc CEF).

Chting minh hé thtic S,geg =( )S acer- (Trong d6 S,5rp 1a dién tich tam
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~ Cau 5 (2,0 diéin). Trong hinh chix nhat c6 chieu dai bing 149 cm, chiéu rong bing 40 cm
~ cho 2020 diém phan biét. Chitng minh rang ton tai it nhat hai diém trong s6 2020 diém
da cho ma khoang cach gitta chiing nhé hon 2cm.

.......... HET .........
HO VA BN Hhi SINI: oot eeeeees e see e sssssssassasss s ssasssssssassasnas S6 bao danh:
SO GIAO DUC VA PAO KY THI TUYEN SINH VAO LOP 10
TAO NGHE AN TRUONG THPT CHUYEN PHAN BOI CHAU

TRUONG THPT CHUYEN - TRUONG PH VINH
i NAM HOC 2020 - 2021
PAP AN VA HUONG DAN CHAM DPE THI CHINH THUC

Cau Noi Dung Diém
DKXD: x#0 0,25
0,5
Ta c6 2x(x2+i2J—3=3x2+x<:>2(x2+i2)—§=3x+1
X X X
2 0,5
<:>2(x+£j —3(x+lj—5=0
X X
0,5
<:>(x+l+1J{2(x+£J—5}=O
X X
1 1 5 0,5
< X+—=-1hodc X+—=—
X X
0,25
THI1: X+£=—l<:> X* +X+1=0 (v6 nghiém)
X
1 0,5
1 5 2 = N 1.
TH2: X+—=—<<2X " -5X+2=0< 2 (tm). Vay S=¢—;2
X 2 2
X=2
> 0,5
XXty =Xy —xy—y=0 () X‘S
, DPKXD: 1y 2
1 X+ ly-1=2y-3x-4 (2 2y 3X—420
Ta c6: (l)c>(x2—y)(x—y+1)=0 0,5
y=x+1 0,5
= 2
y=X
TH1: y=X+1kéthop véi DK X>0 tacod 2y —3x—4=—-x—2 < 0(loai) 0,5
TH2: y = X thay vao phuong trinh (2) ta duoc 0,25
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y \/;+\/X2—1=\/2X2—3X—4<:>21/X(X2—1)=X2—4X—3

v 2\/(x2—x)(x+1)=(x2—x)—3(x+1) 0,25

Dat {a: X' X (aZO,bZl),tacé v
b=+/x+1
2ab=a’-3b* < (a+b)(a-3b)=0
a+b=0 (ktm)
{a—3b:0

Véia—3b=0,taco VX=X =3Jx+1< x2-10x-9=0 0,25
Xx=5++/34 = y=59+10/34

=
x=5-+/34 (ktm)

Vay nghiém ctia hé phuong trinh 1a (X; y) = (5+/34; 59-+101/34)

2 P -y'=4 (1), taco Q) p*=y* +4y* +4—(2y) 0,25
o pr=(y' -2y+2)(y*+2y+2)
Néu y=1= p*=5= p=5x=1 0,25

Néu y>2 va x=1thay vao (2)taco p=(y* -2y +2)(y*+2y+2) (loai, | 025
iy +2y+2>y -2y+2=y(y-2)+2>2)

2 .
—2v+2: _ 0,25
Néu y>2 va X2 2, két hop vdi (2) suy ra {y y ) g :

=4:phoacy:p

TH1: 4 : p=> p=2 0,25
TH2: y : p,kéthop véi Y2 +2y+2:psuyra2:p=p=2

Thay p=2 vao (1)tacé 2" =y* +4 (3)
Viy22néntr(3) =2°>2"+4=20=>x>4=2":8
T (3) = Y* chdn = y* 18 = y* +4 chia cho 8 du 4. Suy ra phuong trinh 0,25

(3) vo nghiém.

Vay (xy.p)=(L15)

Ta c6 2m2+m=3n2+nc>2(m2—n2)+m—n=n2 0,25
< (m-n)(2m+2n+1)=n’ (1)

m-n:d 0,25

Goi d=(m-n,2m+2n+1)= ,
2m+2n+1:d

=(2m+2n+1)-2(m-n)=(4n+1):d (2 0,25
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Te (2 =>n’:d’=nid (3) 0,25
Te(2)va@d) =1lid=d=1=(m-n2m+2n+1)=1 @4) 0,25
Tt (1) va (4) suy ra M—=N va 2M+ 2n +1 déu 1a s6 chinh phuong, ta c6 0,25
dpem.
3 Theo bat déng thitc AM-GM ta cd 0,25
P23.i/\/a+b .\/b+c .\/c+a =3({/a+b b+c c+a
c+ab Va+bc Vb+ca c+ab a+bc b+ca
Mit khac: Theo bat dang thitc AM-GM ta c6 0,25
2 2 2
(C+ab)(a+bc)S[(c+ab)+(a+bc)} _(c+a)’(b+1)
2 4
2 2 0,25
Chting minh tuong tu, ta c6 (a+bc)(b+ca) < (a+b)4(c+l) ;
2 2 0,25
(b+ca)(c+ab)£(b+c)4(a+l)
Nhan titng vé ba bat dang thiic trén va thu gon ta duoc 0,25
(c+ab)(a+bc)(b+ca)s(a+b)(b+c)(c+ag(a+l)(b +1)(c+1)
(a+b)(b+c)(c+a) S 8
(c+ab)(a+bc)(b+ca) (a+1)(b+1)(c+1)
8 8 0,25
Mz > =
" (a+1)(b+1)(c+1) (a+b+c+3j3
3
. a+b+c+3)
(Vi (a+1)(b+1)(c+1)< —a )
Do d6 P >3, dang thitc xay ra khi va chikhi a=bh=c=1 0,25
vay P =3 khia=b=c=1 0,25

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




Website:tailieumontoan.com

Ta c6 tit gidc DCAF noi tiép = FDA = FCA 0,5
tt gidc DHEC néi tiép = FCA= EDH 0,5
— FDA=EDH 05
= DA Ia tia phan giac ctia EDF 0,5
Ma AD 1 BC 0,5
Do d6 BC la deong phan gidc ngoai ctua tam gidac DEF 0,5
Goi P la giao diém thtt hai ctia EF véi duong tron (O) va A] duong kinh ctia 0,5
dudng tron (O). Ta 6 AJC = ABD va 90° = CAJ + AJC = BAD + ABD
= CAJ =BAD
Ma AEF = ABC nén CAJ + AEF = BAD + ABC =90° = EF | AJ 0,5
— MA=AP = AMP = MAP = ACM = MA 11 tiép tuyén cua duong tron 0,5
ngoai tiép tam giac MEC.
Chang minh twong ty ta ¢6 MA la tiép tuyén cua duong tron ngoai tiép tam 0,25
giac BMF
= MALOO, 0,25
Ta c6 S \per _ BF.BE i S \er _ FK 0,5
S,cee CF.CE Scer FC
FK BF .BE] S S 0,25
+ Sacer z( SEE + jSACEF = Ssker + Spzer (1)

( FC CF.CE Sacer  Sacer
Ta cd Sygrs = Spcer + Spper (@ 0,25
Qua K ké duong théng song song voi BE cat EF tai N, theo hé qua cua dinh ly 0,25
Ta-lét ta c6 — = m 3)

HF KF

Ma AEHC ~ AFHB(g.9) va AFBK ~ AECG(g.9) 0,25

EH EC EG
= = = 4)

FH FB FK
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KN EG 0,5
Tt (3) va (4) = KE E = KN = EG nén tt gidc EGNK 1a hinh binh
hanh = EF di qua trung diém cuta KG = S, .r =S, 5)
T (1); (2) va (5) suy ra dpcm.
Gia sit ABCD 1a hinh chit nhat c6 AB =149cm, BC =40cm; A'B’'C'D’ 1a 0,5
hinh chi® nhat c6 tam trung véi tam ctia hinh ch nhat ABCD sao cho
A'B'|| AB,B'C'||BC,C'D'||CD,D"'A'|| DA va A'B'=151cm,
B'C'=42cm
A 151 em B’
A 149 cm B
D \_____/ c
D' c
Vé 2020 hinh tron ban kinh bang 1cm c6 tam la cac diém ban dau. 0,5
Goi C, 1a hinh tron ctia diém thi i, 1 =1,2020 va S; 1a dién tich cta né thi
S, = zcm?, véi i =1,2020.
2020 0,25
Tac Y S; =20207 > 2020.3,14 = 6342,8cm”
i1
Mt khéc: S,.5.c.p = 6342cm? 0,25
2020 ) 0,25
Tt Z S, >S,pcp vamoi C, nam tron trong A’B'C’'D’ nén ton tai
i1
1<i<2020,1< j<2020,i # j sao cho C;NC, #¢.
Goi O,,0; tuong ting 1a hai tim ctia C; va C; (khi d6 O,,0; thudc vao tap 0,25

hop 2020 diém da cho). Ta c6 O,0; <R, + R; =2cm (trong d6 R, =R, =1cm

la bén kinh ctia C; va C;). Suy ra dpem
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SO GIAO DUC VA PAO KY THI TUYEN SINH VAO LOP 10
TAO NGHE AN TRUONG THPT CHUYEN PHAN BOI CHAU
. TRUONG THPT CHUYEN - TRUONG PH VINH
Pé thi du bi NAM HOC 2020 - 2021
Pé s6 25

Mon thi chuyén: TOAN
Thoi gian: 150 phiit, khong ké'thoi gian giao dé

Cau 1 (6,0 diém).

a) Giai phuong trinh 3(X3 + lj =TX* +4x+7.
X

X —y>—-5x—y+6=0

b) Giai hé phuong trinh {m 42y =2%-5 .
Cau 2 (3,0 diém).

a) Chting minh rdng v6i moi s ty nhién n thi A=n’-n* chia hét cho 240.

b) Tim cac s6 nguyén duong a, b, ¢ sao cho a’+1 va b>+1 déu la s6 nguyén t&

dong thoi (a2 +1)(b2 +1) =c’+1.

Ciu 3 (2,0 diém). Cho X, Y, zZ la ba s6 thuc duong thoa man diéu kién Xyz >1. Ching

minh rang

X N y N z S 3
AN AN
Ciu 4 (7,0 diéin). Cho tam giac nhon ABC (AB < AC) néi tiép duong tron (O) Cac
duong cao AD, BE, CF ctia tam gidc ABC cat nhau tai diém H . Duong kinh Al cua
duong tron (O) cit duong thang EF tai diém K va duong thing HI cit duong thang
BC tai diém M.

a) Chtiing minh MB = MC va ti giac DMEF néi tiép duong tron.

b) Chitng minh HK.BC = DI .EF.

¢) Goi N 1a giao diém ctia hai duwong thang EF va BC . Duong tron ngoai tiép tam

gidc BMF cat duong tron ngoai tiép tam gidc CME tai diém P (P khac M ). Ching
minh NP L AM .

Ciu 5 (2,0 diéim). Trong hinh cht nhat c6 chiéu dai béng 800 cm, chiéu rong b:?mg 10cm
cho 2020 diém phan biét. Chiing minh réng khi d6 ton tai mot hinh tron cé ban kinh bang
1cm ndm trong hinh chit nhat ma khong chita diém nao trong 2020 diém da cho.
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SO GIAO DUC VA PAO KY THI TUYEN SINH VAO LOP 10
TAO NGHE AN TRUONG THPT CHUYEN PHAN BOI CHAU
TRUONG THPT CHUYEN - TRUONG PH VINH
NAM HOC 2020 - 2021
DAP AN VA HUONG DAN CHAM PE THI DU BI

Ciu Noi Dung Diém
1 a) PKXD: x#0 0,5
Tacé3(x3+£]:7x2+4x+7
X
2
<:>3(x2+i2j=7x+4+z<:>3(x+£j —6:7(x+£]+4
X X X X
2 0,5
<:>3(x+£j —7(x+£)—10=0
X X
0,5
<:>(x+£+1){3(x+£j—10}:0
X X
1 1 10 0,5
& X+—=-1hodc X+—=—
X X 3
! 2 . 0,5
TH1: X+ —=-1< X"+ X+1=0 (v6 nghiém)
X
1 10 x=2 1 0
TH2: X+ -=—<3x*-10x+3=0< _E(t/M)VayS= =3
X 3 3
X=3
b) X —y?—5x-y+6=0 (1) o [y =220 0,25
JX=Jy —2+2y=2x-5 (2) ly=0
Tacé: (1) < (x—y-3)(x+y-2)=0 0,5
X=y+3 0,25
=S
X+y—-2=0
TH1: X =Yy + 3 thay vao phuong trinh (2) ta duoc 0,5
3,0
JY—=+Jy +1=1& y—.Jy +1=1 (Thoa man)
y=0=x=3 0,5
SYy-4Jy=0&
y \/y {y=1:>x=4
5 0,5
TH2: Xx+Yy—-2=0, tr (2) suyra 2X—52>0 :>XZ§
= X+Y—-2>0 (loai) 0,5

Vay nghiém cua hé phuong trinh lé(X; y) IS {(3; 0),(4;1)}
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Ta c6: A:ns—n“=n4(n4—1):n4(n2—1)(n2+1) 0,25
=n*(n-1)(n +1)(n2+1)
s =n*(n-1)(n +1)[(n2—4)+5] 0,25
=n*(n-1)(n+1)(n-2)(n+2)+5n*(n-1)(n+1)
= A:15 véimoin (1) 0,25
Néunlasochdn n* 116 = A:16 0,25
Néunlasdlethi (N-1)(n+1):8 va (n* +1): 2= Ai16 0,25
T d6 = A:16 véi moin (2)
T (1) va2) = A: (16 ><15) =240, vi (15,16) =1 0,25
b (a2 +1)(b2 +1) =c*+1 (1) Khong mat tinh tong quat, gia st @ > D. 0,25
Tacé (1) <> b?*(a® +1)=c’-a’ =(c-a)(c+a) (2)
=(c-a)(c+a)i(a*+1)vac>a
(c-a)i(a*+l)=c-aza’+1=c2a’+a+l o 0,25
(doa”+1lasd
(c+a)i(a’+l)=c+aza’+1=c=a’-a+l
nguyén t0).
Suyrac>a’—a+1 (3) 0,25
P Ite@va@ =b’(a*+1)2(a-1) (a’+1)=b*>(a-1)’ >b>a-1.Ket |02
hop véi a>b suyra a=b hodch=a-1
TH1: a =D, thay vao (1) ta c6 (a2+1)2=cz+1 e (a®+1-c)(a* +1+c)=1 0.25
(vo nghiém vi a° +1+¢>3)
TH2: b=a-1=a=b+1=a*+1=b*+2b+2>2.Ma a’*+11asdnguyén |025
t6 = b*+2b+2 lasclé = b* 1é = b* +1 12 s6 nguyén & chin
Suyra b +1=2=b=1=>a=2,c=3
Vay (a,b,c)e{(12:3),(213)}
3 X N y N z > 3 M 0,25
oty oo oids 2
Dat &:a,ﬁ:b,ﬁ:c suy ra a,b,C duong va abc>1
, a’ b? c? 3
N T ST TR
Theo bat dang thitc Cauchy-Schwarz ta c6 0,5
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+ +
JaZ+bc +b*+ca +c2+ab

[ a’ b’ ¢? TZ( (a+b+c)’

2
2,0 Ja? +bc +\/b2+ca+\/cz+ab)
Mit khac: Theo bat dang thirc Bunhiacopxki ta ¢6 0,5
2
(x/a2 +bc ++/b? +ca ++/c? +ab) <3(a’*+bc+b’+ca+c’+ab)
:3[(a+b+c)2 —(ab+bc+ca)J33(a+b+c)2 -9
(vi ab+bc+ca>33 (abc)2 >3)
Do d6 phép chitng minh sé hoan tat néu ta chitng minh duoc 0,5
a+b+c)
( 2 > ot _ 27t 48120
3(a+b+c) -9 2
A 2 . 2 3/ ? 0,25
S (2t —9)(t —9) >0 (ludn ding). (vit :(a+b+ C) 2 (3 abc) >9)
Déng thtic xdy rakhi a=bh=c=1
a)
Ta c6: ACI =90° (g6¢ noi tiép chan nita dueong tron) = IC 1L AC 0,5
= IC || BH 0,5
Tuwong tu: HC || Bl, do d6 tit giac BHCI la hinh binh hanh nén M la trung 0,5
diém BC.
3.0 Ta c6: BEM = MBE (do tam gidc MBE can tai M), ma DAC = MBE 0,5
’ — DAC =BEM (1)
M3t khéc: BAD = HEF (2) 0,5
T (1) va (2) = BAD + DAC = HEF + BEM = BAC = MEF
— BDF = MEF (do BAC = BDF ) nén tt gi4c DMEF ni tiép. 0,5
b |vi ABC=AIC = AEF = BAD =90’ — ABC =90° - AIC = IAC 025
—90° = B/PTD + /@ = ﬁf + KE\F nén tam giac KAE vuong tai K 0,5
= OALEF
Ta c6: AK.Al = AE.AC = AH.AD suy ra tt gidc HKID noi ti€p 0,5
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0,25
— AAKH ~ AADI = AK _ AK 3)
2,0 DI AD
AE AK EF AK 0,25
Vi AAKE~AADB = ——="" = —_ =" (y
AB AD BC AD
HK EF 0,25
Tir 3) va (4) = — =—— = HK.BC = DI.EF
DI BC
c N&i AN cit duong tron (O) tai diém Q, ta c6: 0,5
NQ.NA=NB.NC = NF.NE = ND.NM suy ra t& gidc QAEF noi tiép va t&
giac AQDM noi tiép
— AQM = ADM =90° 0,25
Ma tt gidc AEHF ni tiép nén ti gide QAEH ndi tiép suy ra AQH = 90° 0,25
Vay ba diém M, H, Q thang hang suy ra H Ia tric tdm tam gidc ANM 0,25
20 | =NHLAM (5
Goi P'=AM m(BMF):> AP'.AM = AF.AB = AE.AC nén EP’MC 1a t¢ 0,25
giac ndi tiép
= P'e(MEC)= P'=P = ba diém A, P, M thing hang 0,25
= AP.AM = AE.AC = AH.AD nén t& gidc HPMD noi ti€p
= HPM =90° = HP L AM (6) 0,25
Tt (5) va (6) suy ra ba di€ém N, H, P thang hang NP 1. AM
A 800 cm B
A m 798 cm /\5
2,0 10em BQ@@C
OG5 W g
0 Cc
Gia stt ABCD 12 hinh chit nhat ¢6 AB =800cm, BC =10cm; A’B'C’'D’ lahinh | 0,5
chit nhat c6 tam trung véi tam ctia hinh ch nhat ABCD sao cho
A'B'|| AB,B'C'||BC,C'D'||CD,D"'A'|| DA va A'B'=798cm, B'C'=8cm
V& 2020 hinh tron ban kinh bang 1cm c6 tam la cic diém ban dau.
0,5

Goi C, 1a hinh tron ctia diém thi i, 1 =1,2020 va S; 1a dién tich ctia né thi
S, = rcm?, véi i =1,2020.

2020
Tacé Y S; =20207 =2020.3,14 = 6342,8cm’

i=1
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Mit khéc: S,.q oo = 6384cm? 0,5
2020

Tw z S, <S,pcp vamoi C, ndm tron trong ABCD nén ton tai mot diém M
i=1

nam trong hinh chi nhat A’B’C’D’ va khong thuoc cc hinh tron C; da cho véi

1<1<2020.

Goi C 1a hinh tron tam M ban kinh bang 1cm, khi d6 hinh tronC khéng chita | 0,5
diém nao trong 2020 diém da cho. Suy ra dpcm
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" SO GIAO DUC VA DAO TAO KY THI TUYEN SINH LOP 10 THPT CHUYEN

QUANG NAM NAM HOC 2020-2021
PE CHINH THUC Moén thi : TOAN (Toan chuyén)
Thoi gian: 150 phat (khdng ké'thoi gian giao dé)
bé s6 26 Khoa thi ngay: 23-25/7/2020

Cau 1. (2,0 diém).
2 x+x 18
_I_ —
1+ x + 4x +4 x=22/x-3 x-9

a) Cho biéu thirc A = ,voi x>0va x =09,

Rat gon biéu thic A.

b) Tim tat ca cac s8 tw nhién N thoa man 3" —8 la 1ap phuwong cia mot sd tw nhién.
Cau 2. (1,0 diém).

Cho parapol (P):y = x* va duong thiang (d): y = 2x + 3. Tim gi4 tri ctia tham s& m
biét rang duong thang (d'): y =4X+m cit dudong thing (d)tai diém c6 hoanh d6 duong
thuoc (P)

Cau 3. (2,0 diém).
2
a) Giai phuong trinh (\/ 2—-X +1) =3x+1.

o . X+ Y2+ Xy +Xx=5
b) Giai hé phuong trinh
X2y + Xy + Y +5X + Xy +5y = 2.

Cau 4. (2,0 diém). Cho tam giac AABC cantai A(AB<BC), M la trung diém ctia AC,
G la trong tam cua tam giac ABM .

a) Goi O la tam duwong tron ngoai ti€p tam giac ABC . Chitng minh OG vuoéng goc
véi BM.

b) Ldy diém N trén canh BC sao cho BN = BA. V& NK vudng géc véi AB tai K,
BE vuong goc voi AC tai E, KF vudng géc véi BC tai F. Tinh ti s& %

Cau 5. (2,0 diém). Cho tam gidc nhon ABC (AB < AC) c6 ba duwong cao AD,BE,CF dong
qui tai H . V& duong tron (O) duong kinh BC . Tiép tuyén ctia duwong tron (O) tai E cat
AD tai K.

a) Chitng minh KA = KE.

b) Vé tiép tuyén AM cua duong tron (O) (M la tiép diém). Goi | la tdim duong
tron ngoai tiép tam gidc HDM . Chiing minh O, |,M thang hang.
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Céau 6. (1,0 diém). Cho ba s6 thuc dwong x, y, z thoa man X+ Y+ z = 3. Tinh gid tri 16n
nhat ctia bidu thite H = 3xy + yz° + z2x* — x°y.

--------------- 5 i Jp——
Ho va tén thi SINh: ..oveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeveee SO bdo danh: ....ccoeeeveeeeeeeeieeeeeeeee.
Giamthil ..o, Giamthi2 ...
SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT CHUYEN
QUANG NAM NAM HOC 2020-2021

HDC CHINH THUC

HUONG DAN CHAM MON TOAN CHUYEN

(Bdn hwdng dan nay gom 05 trang)

Ciu Noi dung biém
a) Cho biéu thirc A = 2 + x+\/; - ,voi x>0va x#9.
1+ x + 4x +4 x=2Jx -3 x-9
1,0
Rut gon biéu thic A.
1+ X+4\/§+4:1+ (\/§+2)2:\/;+3 0,25
Caull  yaix S(Vx+1)
= = 0,25
(2,0) x—2Jx -3 (\/;+1)(\/;—3) Jx -3
A 2 \/; 18 2(\/;—3)-1-\/;(\/;4-3)—18
= + — =
Jr+3 Wx-3 (&+3)(J§—3) (\/§+3)(\/}—3) 025
X +5y/X — 24 Jx +8
= = 0,25

(Vx+3)(vx-3) Vx+3
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b) Tim tdt ca cdc s6 ty nhién N thoa man 3" —8 la lap phuong ciia mot so tu nhién. 1,0
xét 3"-8=a’ (aeN)
3'-8=a’(a+2)(a’-2a+4)=3
a+2=3 (1) 0,25
Via+2, a®—2a+4 lacicudecta 3" néntacd: {a°—2a+4=3"(2) (x,yeN)
X+y=n
T (1) suy ra a=3"—2 thay vao (2) ta duoc:
(3-2) -2(3-2)+4=3 o [3(3-6)+9]+3=3" (3) 0,25
Véi x > 2 : V€ trai cua (3) chia 9 dw 3.
+x22:tr (1) =>a>7.Suyra 3 =a(a-2)+4>39=y>3
0,25
Khi d6, v€ phai caa (3) chia hét cho 9. Do d6, x> 2 khong thoa.
Véi x=1:suyraa=1 y=1.Khido, n=x+y=2.
Véi x =0 : Khong thoa
0,25
Vay n =2 la gid tri can tim.
(Hoc sinh kiém tra n=2 théa : 0,25d4)
Céu Noi dung Pié€m

Cho parapol (P): y = X* va dwong thing (d):y =2x+3.Tim gia tri ctia tham s6 m
biét ring duong thang (d'):y=4x+m cit duong thing (d)tai di€m c6 hoanh dé| 1,0
dwong thujc (P).

Cau 2|+ Tim duoc hai giao diém cta (P):y=x" va (d):y=2x+3la: A(-11), B(3;9). 0,25
(L0) [+ (d") 4t (d) tai diém c6 hoanh do duong thudc (P) nén (d’) di qua B(3;9). 0,25
+Do d6 9=4.3+m. 0,25

Giai m=-3. 0,25
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Noi dung biém
2
a) Giai phuwong trinh (\/2—X+1) =3x+1. 1,0
2
(V2-x+1) =3x+1e 2/2-x =4x-2 0,25
1
Xz —
SV2-x=2x-1< 2 0,25
4x*> -3x-1=0
x>t
2
&4 x=1 0,25
1
X=—=
4
&S x=1
Vay phuong trinh da cho c6 mot nghiém x =1. 0,25
(Néu hoc sinh chi ghi dwoc diéu kign X < 2 thi cho 0.254)
Cau 3 , 5
e . X“+Y +Xy+Xx=5
2.0) b) Giai h¢ phuong trinh 3 .
, XY +Xy*+ Yy +5x+ Xy +5y=2. 1,0
X +y>+xy+x=5 x+y) —(xy—x)=5
zyzxyz ‘i’( ¥) ~0y=x) 0,25
X2y + Xy? +y* +5X+ Xy +5y =2 (x+y)(xy+y+5)=2
(x+y)2—(xy—x)=5 *)
(x+y)[(x+y)+(xy—x)+5]=2
0,25
a’-b=5 (1)
bat a=x+Yy, b=xy—x. Khi d6 hé (*) tré thanh
a(a+b+5)=2(2)
Tt (1) suy ra b =a’ -5 thay vao (2) ta duoc
0,25
a®+a’-2=0<(a-1)(a’+2a+2)=0ca=1=b=—4.
a=1 X+y=1 X=2 L x=-2
= et hoac 0,25
b=-4 Xy —X=—-4 y=-1 y=3
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BE vuéng goc voi AC tai E, KF vuéng goc voi BC tagi F. Tinh ti sé’E.

Noi dung biém
Céu 4|Cho tam gidc AABC cin tai A(AB<BC), M Ia trung diém ciia AC, G la trong
(2,0) | tdm ciia tam gidc ABM
a) Goi O ld tam duong tron ngoai tiép tam gidc ABC . Chiing minh OG vuéng goc
voi BM. 1,0
b) Lay diémN trén canh BC sao cho BN = BA. Vé NK vudng géc véi AB tai K,
. BE
BE vuéng goc voi AC tai E, KF vuodng géc voi BC tai F. Tinh ti s6 KE®
Hinh vé phuc vu cau b: 0,25 0,25
A 0,25
E 0,25
K 0,25
D
B F N C
Hinh vé phuc vu cau a: 0,25
a) Goi O la tam duong tron ngoai tiép tam gidc ABC. Chiing minh OG vudng géc 0.75
v6i BM. ’
Goi | la giao diém cua BM va OA. Suy ra | la trong tdm cua tam giac ABC.
Lap ti1é suy ra duwoc Gl //AC. 0,25
Ma OM vuong goéc voi AC nén Gl L OM.
0,25
Lap luan Ol vuong géc voi GM nén | 1a truc tam ctia tam giac OGM.
Suy ra OG vuong géc voi Ml hay OG vudng goc véi BM . 0,25
b) Lday diém N trén canh BC sao cho BN = BA. Vé NK vudng géc véi AB tai K,
BE 1,0
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Goi D la diém d6i xting ctia cua A qua K. Suy ra tam giac NDA can tai N.
Xét hai tam gidc BDN va CNA c6:
. S R 0,25
DBN = NCA, BN =CA, BDN =CNA (vi ADN = DAN = ANB)
Suy ra hai tam gidc BDN va CNA béng nhau.
1
Suy ra Sygy = Spcne = ESABC 0,25
:>£KF.BN =1.£.BE.AC 0,25
2 2 2
\ . BE
Ma BN = AC nén BE =2KF hay KE ™ 2. 0,25
Ciu Noi dung biém
Cho tam gidc nhon ABC (AB < AC) c6 ba duong cao AD,BE,CF déng qui tai
H . V& duong tron (O) dwong kinh BC . Tiép tuyén ctia duong tron (O) tai E cat
AD tai K.
, . 2,0
a) Chitng minh KA = KE.
b) Vé tiép tuyén AM cua duwong tron (O) (M la tiép diém). Goi | 1a tim duong
tron ngoai tiép tam giac HDM . Chitng minh O,1,M thang hang.
A
Cau 5
(2,0) >
r Y
7 0,25
I
B c
D 0
(Hinh vé phuc vu cau a: 0,254)
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a) Chitng minh KA = KE. 0,75
Ta c6: OEK =90° < AEK +OEC = 90°
Tam gidc OEC can tai O nén OEC =OCE. 0,25
Do d6 AEK +OCE =90°
Ma KAE +OCE =90° nén KAE =KEA 0,25
Suy ra tam gidc KAE can tai K.Do d6 KA = KE (dpcm). 0,25
b) Vé tiép tuyén AM ciia duong tron (O) (M la tiép diém). Goi | la tdm duong Lo

tron ngoai tiép tam gidgc HDM . Chitng minh O,1,M thing hang. ’
Chting minh duoc tam gidc AME dong dang v6i tam giac ACM .

0,25
Suy ra AM? = AE.AC
Chting minh duoc tam gidc AEH dong dang voi tam giac ADC.
Suy ra AE.AC = AH.AD

0,25
Suy ra AM? = AH.AD @ﬂzﬂ

AM AD
Hai tam giac AHM, AMD c¢: HAM chung va AR ﬂ
AM AD

0,25
Suy ra hai tam gidc AHM, AMD d6ng dang. Suy ra AMH = ADM
Do d6 MA la tiép tuyén ctia duong tron ngoai tiép tam giac HDM .
Suyra IM L AM. 0,25
Ma OM L AM nén O,1,M théng hang.

Ciu Noi dung biém
Cho ba s6 thuc duong x, y, z théa man X+ Yy+2z=3. Tinh gia tri 16n nhit cta Lo
biéu thite H = 3xy + yz° + zx* — x°y. ’

Cau6
H =3xy - Xy +yz® + 2x* = xy(3—X) + yz*+ 2x’ =Xy (y + 2) + yz°+ 2X°
(110) 2 2 2
=Xy +YZ + ZX" + XYyZ 0,25

+ Khong mat tinh tong quat gia st 0 < X<y <z, khi d6 x(y—2z)(y—x) <0.
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H = xy? + yz°+ 2x* + Xyz = (X°y + 2XyZ + yz°) + xy* — Xyz — X’y + zx°

=y(x+2) +x(y - yz-xy+xz)=y(x+z) +x[y(y-2)-x(y-2)] 0,25

= y(x+z)2 +x(y-2z)(y-x)< y(x+z)2(Déng thitc xay ra khi y = zhodcy = x)

3
y(x+z)2=%.2y.(x+z).(x+z)s%.{2y+(x+?+(x+Z)} =4 025
(Dang thtic xay ra khi 2y = X+2)

Suy ra H <4, d&u bang xay rakhi Xx=y=2z=1.
Vay gia tri 16n nhat cia H bang 4 khi x=y=2z=1. 0,25

(Phai c6 co s6 ldp ludn phiin nay méi cho diém)

*Luu y:
Néu thi sinh lam bai khong theo cach néu trong dap an nhung dang thi gidam khao
van cho du s8 diém timg phan nhw hweéng dan quy dinh.
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT
QUANG NGAI NAM HOC 2020 - 2021
Ngay thi: 18/7/2020
PE CHINH THUC Mon thi: Toan (Hé chuyén)

Thoi gian: 150 phuat (Khong ké'thoi gian phdt dé)

Peé so 27
Bai 1. (1,5 diém)

1. Rat gon biéu thie A =

Ja 1 )(a-+a a++a
2 2Ja)|Ja+1 a-1

2. Choham s6 y=mx+m-1, véi m 1a tham s6. Chitng minh d6 thi cia ham s6 luén

},V(lﬁ a>0,a=1.

di qua mot diém cd dinh véi moi m.
Bai 2. (1,5 diém)
1. Tim t&t ca cac s nguyén duong N sao cho N’ —n -5 1a s8 chinh phuong.
2. Ta nhan thdy s 2025 théa man tinh chat rat dep: 2025=(20+ 25)2. Tim tdt ca cac

S - 2
s tw nhién ¢ bon chir s& abcd cling thoa man tinh chét trén, nghia la abcd = (ab + Cd) .

Bai 3. (2,5 diém)

2X
X% +1

1. Tim gia tri 16n nhat va gia tri nho nhat cua biéu thic P =

2. Giai phuong trinh v/3x +1++/X +3 = 4.

3. Cho biéu thite f(X)=x3+ax®*+bx+c, véi a, b, ¢ 1a cac s6 thuc. Biét f(1) =2,
f(2) = 3. Tinh gid tri cia Q =f(5) — 6f (3) + 2020.

Bai 4. (3,5 diém)
1. Cho tam giac ABC vuong tai A, c6 duong cao AH. Tia phan gidc ctia HAC cit HC

tai D. Goi K la hinh chiéu vudéng goc caa D trén AC. Tinh AB, biét BC=25cm va
DK =6cm.

2. Cho tam gidc nhon ABC ¢6 AB < AC, noi tiép duong tron (O). Goi H la truc tm
cta tam gidc ABC. Puong thang AH cit BC tai D va cit duong tron (O) tai diém thi
hai 1a K. Goi L1Ia giao diém ctia hai dwong thing CH va AB, S la giao diém cta hai
duong thang BH va AC.

a) Chitng minh t¢ gidc BCSL néi tiép va BC la duong trung truc ctia doan thang
HK.
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b) Goi M la trung diém BC, duong thing OM cat cac duong thang AB, AC Tan luot
tai P, Q. Goi N la trung diém PQ. Chting minh hai duong thang HM va AN cat nhau tai
mot diém nam trén duong tron (O).
Bai 5. (1,0 diém)

Cho 16 s6 nguyén duong 16n hon 1 va nhé hon 2021, d6i mot nguyén t6 cung nhau.
Chting minh rang trong 16 s6 trén c6 it nhat mot sd 1a sd nguyeén t3.

HET

Ghi chua: Cidn b coi thi khong gidi thich gi thém.

SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT
QUANG NGAI NAM HOC: 2020 - 2021
Ngay thi: 18/7/2020
DPE CHINH THUC Mén: Toan (Hé chuyén)
(Co 05 trang)
HUONG DAN CHAM

Bai 1. (1,5 diém)

1. Rut gon biéu thie A =

2 2Ja)|Va+1 Ja-1

2. Cho ham s6 y=mx+m-1, véi m la tham s6. Chtrng minh d6 thi ctia ham s6 luén

(ﬁ ) J_(a—\/a a+Va

j’wﬁ a>0a=#1.

di qua mét diém cd dinh véi moi m.

Hudng dan giai Diém
A [Ya 1 )(a-va a++a
1.Taco.A—( > —2\/5]-[\/54_1—\/5_1}
=(a_1j (a—x/g)(x/a—l)—(a+\/5)(\/a+1)

2\/5 a—1 0,25 diém

a a—l.a\/5—2a+\/5—a\/5—2a—\/5
2./a a—1 0,25 diém
= ;/51- aﬁ = ng =-2/a 0,25 diém
2. Xét diém A(X,;Y, ) trén mét phing toa do.
Khi d6, A 1a diém c6 dinh khi va chi khi A thudc d6 thi ham s6
y=mx+m-1, véi moi m.

0,25 diém
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& Yo =MmXy+m-1, Vm
< (X +1)m—(y,+1)=0, ¥vm
= {XO T A(-1-1)
Yo=-1
Vay d6 thi ham s Y = mx + m—1 ludn di qua mot diém 6 dinh
A(—l; —1) vOi moi m.

0,25 diém

0,25 diém

Bai 2. (1,5 diém)

1. Tim t4t ca cac s6 nguyén duong N sao cho s§ N> —n =5 la s§ chinh phurrong.

Hudng dan giai biém

SG n? —n -5 chinh phuong <> 4n*—4n—-20=k?, véi ke N. 0,25 diém
& (2n-1) -k* =21 (2n+k-1)(2n -k -1)=21.
Vi (2n+k—-1)>(2n—k—1)>0nén c6 cic trudng hop sau

2n+k-1=21__ |2n+k-1=7
= c : i&

2n—k-1=1 2n—k-1=3 0,25 diem
Tim dwoc =3, n =6.

0,25 diém

2. Ta nhan thay s§ 2025 théa tinh chat rat dep: 2025 =(20+25)°. Tim t4t ca cic s§

tw nhién c6 bon chit s6 abed ciing thoa tinh chat trén, nghia la abcd = (ab + cd)

2

Huéng dan giai bié€m
I - 2

Gia str abed 1a s6 thoa tinh chat trén, abed = (ab+cd) .
Dit x =ab,y=cd, tac6 10<x <99, 0<y<99. khidé
abcd =100-ab+ cd =100x +y
Do d6, ta c6 100X +Yy = (X +Y)’

Y ( y) 0,25 diém
suy ra 10 < X +y <100
<> 99X =(x+y)2 —(x+y)=(x+y)(x+y-1)
Vi vé€ phai la tich cta hai s6 ty nhién lién tiép co6 hai chit s6 nén 99x phai
dwoc phan tich 6 dang do. 0.25 diém
Ta biét cac bdi ctia 11 ¢6 hai chir s6 gom {11, 22, 33, 44, 55, 66, 77, 88, 99}
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bdi ctia 9 ¢6 hai chit s6 gom {18, 27,36, 45,54, 63, 72, 81, 90, 99}

Nhu vay x chi c6 thé'1a cac sd sau {98, 20, 30}.

Kiém tra truc ti€p ta thady cac s6 9801, 2025, 3025 thoa tinh chat ctia dé bai.

0,25 diém
Bai 3. (2,5 diém)
1. Tim gia tri 16n nhat va gia tri nho nhat cta biéu thitcc P =—; 1
X"+
Hudng dan giai biém
Ta cé biéu thirc xac dinh véi moi X thudc R. Do d6
,25 dié
p= 2 px2_2x+P=0 *) 0,2 diem
X" +1
(+) Néu P=0 thi x=0. 0,25 diém
(+) Xét P#0, ta c6 pt (*) cé nghiém < A'=1-P*>0< -1<P<1.
Vay minP =-1 va maxP =1. 0,25 diém
2. Giai phwong trinh +/3X +1++/x+3 =4,
Huéng dan giai biém
N 1
biéu kién X > ——
3
V3X+1+4/x+3 =4 3X+1+x+3+2/(Bx +1)(x +3) =16 0.25 diém
& (B +1)(x +3) =6-2x
= (3x +1)(x+3) = (6-2x)’
0,25 diém
5 x=1
=X -34x+33=0<
X =33
Thir lai, chon X =1. 0,25 diém
0,25 diém

3. Cho biéu thitc f(x) = x*+ax* +bx +c, véi a, b, ¢ 1a cac s6 thye. Biét f(1) =2, f(2)=3.
Tinh gid tri cua Q = f(5) — 6f(3) + 2020.
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Huéng dan giai biém

bat P(x) =f(x)—(x+1)

Do d6 P(1) =0, P(2) =0 hay X =1, X = 2 1a hai nghiém ctia phuong trinh
"=0- 0,25 diém
Ma P(x) 1a da thitc bac banén ta c6 P(X) = (X —1)(x —2)(x —m) . Khi d6 0,25 dicm
f(5)=P(5)+6=4.3.(5-m)+6
f(3)=P@3)+4=2.1.(3-m)+4

Do vay, Q =f(5) ~6f (3) + 2020 =12(5 - m) ~12(3—m) ~18+ 2020 = 2026. | |, 4o

Bai 4. (3,5 diém)

1. Cho tam gidc ABC vuong tai A, c6 duong cao AH. Tia phan giac ctia goc HAC cét
HC tai D. Goi K la hinh chiéu vuong géc ctia D trén AC. Tinh AB, biét BC =25cm va
DK =6cm.

Hudng dan giai Diém

1. Taco AHAD = AKAD (AD canh chung; A; =A,)
= HD = KD = 6cm 0,25 diém
Ta lai co :‘\\3 =C (cung phu é); B/AT):A\3+A\1 ; /@=6+/&;

—~

Ma A =A,; A,=C= BAD=ADB = AABD cantai B = BA=BD.

0,25 diém
bat BA=x=BD=x=BH=x-6.
AABC vuong tai A, c6 duwong cao AH nén AB? =BH.BC 0,25 diém
= x% = (X - 6) 25. Giai phuong trinh, ta duoc: X, =15; x, =10
Vay AB =10cm hodc AB=15cm. 0,25 diém
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2. Cho tam gidc nhon ABC ¢6 AB < AC, noi tiép duong tron (O). Goi H la truc tm
cta tam gidc ABC. Puong thang AH cit BC tai D va cit duong tron (O) tai diém thi
hai la K. Goi L 1a giao diém cua CH va AB, S la giao diém cua BH va AC.

a) Chitng minh t¢ gidc BCSL néi tiép va BC la duong trung truc ctia doan thang
HK.

b) Goi M 1a trung diém BC, duong thang OM cat cac duong thang AB, AC Tan luot
tai P, Q. Goi N 1a trung diém doan thang PQ. Chiing minh hai duong thang HM va AN

cat nhau tai mot diém nam trén duong tron (O).

Huéng dan giai biém

P

Vé  hinh
dung dén
cau a)

0,25 diém

a) Ta 6 H Ia trc tim nén BH L AC, CH L AB suyra BSC=CLB=90". | 0,25 diém

Suy ra ti gidc BCSL ndi tiép 0,25 diém
Ta c6 BKA = BCA (cting chin cung AB cua (O)). 0,25 diém
Mat khac, BCA = AHS (do cung phu vdi géc I-/|A\S) va AHS = BHK .
S 0,25 diém
Do d6, BKH = BHK suy ra BKH la tam giac can tai B. Ma BD 1 HK nén
0,25 diém

BC la duong trung triec cua HK.
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-b) Goi Al 1a duong kinh cua (O).
Khi d6, CH || Bl (do cung vudng goc vdi AB),
Cl||BH (do cung vudng goc vdi AC).
Suy ra BHCI la hinh hinh hanh. Do d6 H, M, I thang hang.
Goi E la giao diém ciia HM va AN, ta chiing minh E nam trén (O).
Ta c6 HCB = LSB (cing chan cung BL ctia dwong tron (BCSL) ),
LSB = LAH (cing chan cung LH ctia duwong tron (ALHS)),
WI:@ (do OM || AH). Suy ra I-/IC\B:KFYQ
Tuong tw ta co HBC =SLC = I:ATS:KQ\P
Tt d6 suy ra AAPQ ~ AHCB.

Ma N la trung difm PQ, M la trung difm CB nén suy ra
AANQ ~ AHMB.

Do d6, BHM = NAQ, ma BHM = EHS (d5i dinh).
Suy ra EHS = NAQ hay AEHS Ia tit gic noi tiép.

Ma ASH =90" nén AEH =90’ hay AEI=90° do vay E ndm trén duong
tron (O).

0,25 diém

0,25 diém

0,25 diém

0,25 diém

Bai 5. (1,0 diém)

Cho 16 s0 nguyén duong 16n hon 1 va nhé hon 2021, d6i mét nguyén t6 cung nhau.

Chttng minh trong 16 s0 trén cd it nhat mot so la s6 nguyén to.

{2,3,5,7,11,13,17,19,23,29,31,37,41,43,47} .

Ma p, 1a wéc nguyén t& nho nhat caa a, nén a, >p, -p, >51* = 2601,

mau thuan véi a, < 2021.

Huéng dan giai biém
Gia stt 16 s6 da cho gom a,, a,, ..., &,; va tat ca chung déu la hop s6.
Goi p; 1a wéc nguyén t8 nhod nhat ctia s6 a, (voi i=1,...,16). 0,25 di€ém
Vi 16 56 da cho d6i mot nguyén t3 ciing nhau nén 16 s§ p, 1a phan biét. 0,25 di€ém
Goi p, = M-%{pi}, khi d6 p, =51 vinho hon 51 chi ¢6 15 sO nguyén t6
0,25 diém
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Vay trong s6 cac s6 da cho phai cé it nhat mot s6 la s6 nguyén to. 0,25 diém

Ghi chua :

+ Mdi bai toan cé thé c6 nhiéu cach giai, hoc sinh giai cach khac ma ding thi van
cho diém t6i da. T6 chdm thao luén thong nhat biéu diém chi ti€t cho cac tinh hudng lam
bai ctia hoc sinh.

+ Diém ting cau va toan bai tinh dén 0,25 khong lam tron s6.
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" SO GIAO DUC PAO TAO KY THI TUYEN SINH LOP 10 THPT CHUYEN

VINH LONG NAM HOC 2020 - 2021
PE CHINH THUC Moén: TOAN (chuyén)
Ngay thi: 19/07/2020
bé s6 28 Thoi gian lam bai: 150 phiit (khong ké'thoi gian giao dé)

Bai 1. (2.0 diém)

J3 .3
X2 +xJ3+3 X427

cta A va tinh gid tri cia A khi x= /3 +2020.

b) Tinh gid tri ctia biéu thitc B = \/ J5- \/3— J29-12./5.

Bai 2. (1.0 diém) Cho phuong trinh X*—2x—2=0 ¢4 hai nghiém x, X,. Khong giai

a) Cho biu thic A :( J(i+ £+1J . Tim diéu kién xac dinh
X

NE

phuong trinh, hay tinh gid tri cac bi€u thic:

b) le +2X2 .
X, +2X, X, +2X

a) X13X2 + X1X23

Bai 3. (1.5 diém)
x> +y*=13

a) Giai hé phuong trinh
X+Xy+y=11

b) Giai phuong trinh v2—X +v2+ X +/4-x* =2.
Bai 4. (1.5 di€m)
a) Cho P =2.6""+6"-3. Chting minh rang P chia hét cho 25 v6éi moi s6 tw nhién n.
b) Tim cdc nghiém nguyén ctia phuong trinh x* —xy+y?-4=0.
Bai 5. (1.0 diém) Cho tam gidc ABC vudng ¢ A, dudng cao AH.Goi D va E Ian luotla
hinh chi€u vudng goc ctia diém H trén canh AB va AC.Biét BH =4(cm), HC =9 (cm).
a) Tinh d6 dai doan thang DE .
b) Céc duong thang vuong géc voi DE tai D va E cat canh BC Ian lwot tai M va
N . Tinh dién tich t& gidc DENM .
Bai 6. (2.0 diém) Cho tam gidc ABC (AB < AC) c6 ba gdéc nhon ndi ti€p (O), M la diém
thudc cung nho AC (M =AM =C,MA<MC). Vé MH vudng gbc v6i BC tai H, Ml
vudng géc v6i AC tai | (ba diém M, I,B khong thang hang).
a) Chiing minh IHM = ICM .
b) Chitng minh ABMA dong dang AHMI .
¢) Goi E la trung diém ctia IH va F la trung diém cta AB.Chtng minh rang ME

vuodng goc voi EF .
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Bai 7. (1.0 di€m) Cho X,y 1a c4c s8 thuc duwong va x+y <1.

3 3 3
a) Ching minhr?mg X _'Z_y Z(X;yJ .

3 3
b) Tim gia tri nho nhat ctia bi€u thic P = (1+ X +£j + (1+ y+ EJ :
X

y
Thi sinh khong diwoc sir dung tai ligu. Gidm thi khong gidi thich gi thém.
Ho va tén thi Sinh: ......coeeveeeiiniiiiiesieeeen, SBD: oo
SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT CHUYEN
VINH LONG NAM HOC 2020 - 2021
DBE CHINH THUC , i M?,n thi: TOAN (chuyén)
HUONG DAN CHAM

Bai 1. (2.0 diém)

a) Cho biéu thirc A =( V3 + 3 J(L+£+1J . Tim diéu kién xac dinh

X2+xJ3+3 xX*=27 I3 x

ctia A va tinh gi tri cia A khi x =~/3+2020.

b) Tinh gia tri ctia bi€u thic B = \/\/g - \/3— V29-1245.

526 - 5 (V51 -

Bai Piém
1 2.0
a) Diéu kién: x#0; X #+/3. 0.25
A V3 . 3 X2 +x/3+3
X2+ X343 (X=/3)(x2 +x/3+3) V3%
0.5
_ (x—+/3)v/3+3 X*+x3+3]_ 1
(X—/3) (X% + X/3 +3) \/3x x—+/3
1 1
Thay X =+/3+2020 vao A ta duoc A = = . 2
g J3+2020-3 2020 0.25
b) B= \/I J3-+20-125 \/ \/3—1/ 245 - 3 0.5
0.5

Bai 2. (1.0 diém) Cho phuong trinh x°-2x-2=0 c6 hai nghiém x,,
phuong trinh, hay tinh gid tri cac biéu thuic:

X,. Khong giai

TAI LIEU TOAN HQOC
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by X

a) X% + %X, X2 42X, X2 42%
2 2

2 1.0
)A d Viét ta cd X+ X, =2
a un 1-et ta C
p dung o XX, = =2 0.25
Ta co
2 0.25
XX, + X,X,° = XX, (xf + xzz) = X,X, [(x1 +X,) —2x1x2} = —2.[22 —2.(—2)} =-16
P =2% +2
b) Do X, X, la hai nghiém cta phwong trinh nén {Xlz % 0.25
Xy =2X, +2
X X X X Xt 2 1
2 + 2 + - - T ht 0.25
X 2%, X +2% 2% +2+2%, 2%, +2+2%  2(X+X)+2 22+2 3
Bai 3. (1.5 di€m)
2 2=1
a) Giadi hé phuong trinh Xy =13
X+Xy+y=11
b) Giai phwong trinh v2-X ++2+X +y4-x* =2.
3 1.5
S*-2P=13
a)Pbat S=x+vy, P=xy ta duoc .
) b3 y y {S+P=11 0.25
S=-7T=P=18
=5°+25-35=0<
{S=5:P=6 0-25
X+y=-7
Voi S=-7,P=18c1 )
Xy =18
suyra X,y la nghiém ctia phuong trinh X°+7X +18=0 (v0 nghiém)
X+y=5
VéiS=5,P=6<:>{ y 0.25
Xy =6

X=2

suy ra X,y la nghiém cta phuong trinh X*-5X +6=0< {X _3

Vay tap nghiém S ={(2;3);(3;2)}.

b) Diéu kién —2<x<2

V2= X+V24X+V4-X* =2 22— X+2+ X =2-4-X° 0.25
2
= (V2—x+ 2+x)2=(2—\/4—x2) b4 2JA—XF 4 AJA—X2 44—
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S 6VA-x> =4-X

Dt t=v4—x%,(t>0)

t=0 (n
Phuong trinh tré thanh 6t = t? o tt-6)=0< L i ((n))
X=2

Véit=0=+4-%° :0<:>4—x2=0<:{x_ )
Véi t=6=4-x* =6 < x> =32 (v6 nghiém)
Thtt lai ta nhan nghiém X =2;x=-2

Vay tap nghiém S ={-2;2}.

0.5

Bai 4. (1.5 di€m)

a) Cho P =2.6""+6"-3. Chting minh rang P chia hét cho 25 v6éi moi s6 ty nhién n.

b) Tim cdc nghiém nguyén ctia phuong trinh x* —xy+y?-4=0.

4 1.5
a) Tacd 6"—1=(6-1)(6""+6""+..+1):5=>6" =5k +Lk e N 0.25
Khi d6 P =2.6%" +6"~3=2(5k +1)" +5k +1-3 =50k’ + 25k : 25 0.5
b) Ta c6 4x* —4xy+4y* =16 < (2x-y) +3y* =16 < (2x—-y)’ =16-3y?
Vi (2x-y) 20 nén 16-3y* >0 = y* <5 = y* {0;1,4} 0>
Néu y?=0 thi X’ =4 < x=%2
Néu y? =1 thi (2x—y)” =13 khong 1a 58 chinh phuong nén loai y? =1
Néu y’' =4 < y==+2
+Khi y=2 thi X=0 hoac x=2 0.25

+Khi y=-2 thi x=0 hoac x=-2
Vay phuong trinh c6 6 nghiém nguyén la

5 ={(-2:0):(2:0):(0:2):(2:2);(0:-2); (-2:-2)}

Bai 5. (1.0 di€m) Cho tam gidc ABC vudng & A, duong cao AH.Goi D va E Tan lwot la
hinh chiéu vudng gbéc cua diém H trén canh AB va AC.Biét BH =4(cm), HC =9 (cm).

a) Tinh d¢ dai doan théng DE.

b) Céc duong thang vuong géc voi DE tai D va E cat canh BC Ian lwot tai M va

N . Tinh dién tich t& gidc DENM .

1.0
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A D B

a) Tacé AH? =BH.CH =36 = AH =6 (cm).

Chtrng minh tueong tw ta dugc EN = CTH = % (cm).

T giac DENM la hinh thang vudng tai D va E nén
_ DE(DM +EN) 39

SpENM 2 5 (cm?).

Vi EAD =ADH =HEA=90° nén t&t gidc ADHE 1a hinh chit nhét. 0.5
= DE = AH =6 (cm).

b) Ta co AHD = EDH => MDH = MHD

= tam gidc DMH can tai M = DM =MH (1)

MBD + MHD = 90°; MDB + MDH =90° = MBD = MDB

= AMDB cén tai M :DMzMBz%zZ(cm). 05

vudng goc voi AC tai | (ba di€ém M, 1,B khong thang hang).

a) Chttng minh IHM = ICM .
b) Chttng minh ABMA d6ng dang AHMI .

Bai 6. (2.0 di€m) Cho tam gidc ABC (AB < AC) ¢ ba g6c nhon noi tiép (0), M la diém
thudc cung nho AC (M =AM #C,MA<MC). V& MH vudng goc voi BC tai H, MI

¢) Goi E la trung diém ctia IH va F la trung diém cta AB.Chtng minh rang ME

vuodng goc voi EF .

2.0

Lién hé tai lieu word toan zalo: 039.373.2038
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> M
F |
o E
a) Tt giac IHCM noi ti€p duong tron duwong kinh MC 0.25
= IHM = ICM (cing chan M) 0.25
b) Ta c6 ABM = [HM (cing bang ICM) 05
AMB = IMH (cting bang @) '
Vay ABMA ¢ AHMI . 0.25
¢) Ta c6 ABMA @ AHMI = BAM = MIH = FAM = MIE
Do ABMA ¢ AHMI :>ﬂ:ﬁ:2ﬁ:£ 0.25
IM IH 2IE IE
= AAMF © AIME = AMF = IME .
Ta c6 AMF +FMI = IME + FMI = AMI = FME
MA  MF
Do AAMF & AIME = —=—— = AMAI & AMFE 0.5
Ml ME
= MIA=MEF , ma MIA=90° = MEF =90° = ME 1 EF .
Bai 7. (1.0 di€m) Cho x,y 1a cdc s8 thuc duwong va x+y<1.
s Xy (x+yY
a) Chtng minh rang 5 2( 5 J .
1Y 1Y’
b) Tim gia tri nho nhét cta biéu thiee P :(1+x+—j +(1+ y+—j .
X y
7 1.0
a) Ta co
3, .3 3 0.25
X ;y Z(X;yJ <:>4(x3+y3)2(x+y)3<:>(x+ y)(x—y)zzo (ludn dung).
b) Ta c6
1 1Y 4 Y
1Y 1Y I+ X+=+1+y+— 2+x+y+r 0.25
P=(1+x+—j +(1+y+—j >2. X Y1 >2 y
X y 2 8

TAI LIEU TOAN HQOC
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Dat a=x+y, diéu kién 0<a <1, ta duoc

3 3 3 3
Pzi.(2+a+i) =1.(2+a+£+§) 23.(4+§j 21.(4+§j =%
4 a) 4 a a) 4 a) 40 1 4 0.5
Vay gia tri nho nhat ctia P la 3%:3 khi x= y:%.

TAI LIEU TOAN HOC
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SO GIAO DUC VA PAOTAO  KY THI TUYEN SINH VAO LOP 10 CHUYEN

GIA LAI NAM HOC 2020 - 2021
- Mon thi: TOAN (Chuyén Tin hoc)
PE CHINH THUC Thoi gian lam bai: 150 phiit (khong ké'thoi gian giao dé)

(Dé gom 01 trang)
Dé s6 29

HO U EE1 ERT SITI: oot ; SO'bdo danh: ...

Cau 1 (2,0 diém).

a) Rat gon biéu thire A = 1—M 1_M
Jo+1 Jz -1

b) Xac dinh a,b d& duong thang (d):y = (a —2)z +b (a # 2) cat truc tung tai diém c6

J,Véi x>0,z #1.

tung 49 bing —/2 va cit truc hoanh tai diém c6 hoanh dd bing 2.
Cau 2 (2,0 diém). Cho phuong trinh bac hai z° —2mz +m”* —4m+1=0 (1) (mla tham

AL

sO).
a) Tim diéu kién cua tham s& m d€ phuong trinh (1) c6 hai nghiém phén biét.

b) Tim tat ca cac gia tri caa tham s6 m d€ phwong trinh (1) c6 hai nghiém phan biét

z,x, thoaman \/xl (31:2 + 5xl) +z, (33(:1 + 53:2) -3 =5.

Cau 3 (2,0 diém).
2’ -6y —zy+2r—y+1=0

a) Giai hé phwong trinh
) P & {2:173 —Ty=9

b) Trong dot dich Covid-19, theo ké hoach thi hai t6 I va II cuia cdng ty may X phai san

xuat 10000 khau trang y té trong thoi gian hai ngay dé kip thoi cung cdp cho ngwoi dan.

Do duwoc cai tién ky thuat nén t6 I lam vueot mirc 15% va to II vuot miac 20% so voi ké

hoach ban dau ctia mdi t6. Vi vay, sau hai ngay ho da 1am dwgc nhiéu hon 1700 khau

trang so v6i k& hoach. Tinh s6 khau trang lam dwoc ctia mdi t6 sau khi cai tién ki thuat.
Cau 4 (3,0 diém). T difm A bén ngoai duong tron (O; R) ké cac tiép tuyén AB va AC

véi duong tron (B,C 1a cac ti€p diém). Trén cung nho BC 1dy diém I (I khong trung

véi B,C). Goi M,N,P tht tu la chan cac duong vuong goc ké tit I dén cac duong

thang BC,CA va AB.

a) Chtrng minh t& giac BMIP ni tiép duwong tron.

b) Chting minh IM? = IN.IP.

c) Goi giao diém cua Bl va MP la E, giao diém ctia CI va MN la F. Chtng minh

IM 1 EF.

Cau 5 (1,0 diém). Tim tat ca cac s6 nguyén duong z,y, z la nghiém ctua phuong trinh
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z’ (y3 + 23) = 2020(xyz + 2), biét rang © > 1 va y + z chia hét cho 101.

Chit ky cua gidm thi 1:.............cceee.oueee; Chib ky ctia gidm thi2:.........cooeoeee.

SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 CHUYEN
GIA LAI NAM HOC 2020 - 2021

Mon thi: TOAN (Chuyén Tin hoc)
DE CHINH THUC Thoi gian lam bai: 150 phiit (khong ké'thoi gian giao dé)

HUONG DAN CHAM VA BIEU PIEM
(Huéng dan chdm c6 04 trang)

I. Huéng dan chung.

e Néu hoc sinh giai cach khac huéng dan chdm nhung giai dting thi van duoc diém
toi da.

¢ Diém toan bai cua thi sinh khong lam tron.

II. Pap an - Thang diém.

Céu Péap an Diém
a) Véi £ >0,z #1, ta co:
sl etle ] [ Valle -1) 050
Vo +1 v -1
2
_ (1 Jz ) 0,50
1 b) (d) cat truc tung tai diém c6 tung do bang —/2 nénsuy ra b = 2.
s 0,25
(2 digm) | Khido (d):y=(a—-2)z - V2
(d) cat truc hoanh tai diém c6 hoanh do br?mg \/5 nén, ta co: 025
(a-22 -2 =0 '
<:>a—2=%<:>a:3(tmdk) 0,25
2
Vay a=3,b=—2 0,25
a) b€ phuong trinh bac hai ¢6 hai nghiém phan biét thi A’ > 0 0,25
2 A= (m) ~(m* ~dm+1) = dm -1 0,25
(2 diém) 1
AN>04m—-1>0 <:>m>Z 0,25
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1
Vay m > —.
ay A

0,25

b) Véi diéu kién m > i thi phuong trinh da cho c6 hai nghiém phan biét

T;5T, .
o .|z, tx, =2m

Theo Vi-ét ta co ) .

rx,=m" —4m+1

0,25

T (3:1:2 +5:z:1)+$2 (31:1 +5:1:2)—3 = 5($1 +:1:2)2 -4z .z, -3

0,25

=% (3(1)2 + 5x1)+x2 (3:51 +5x2)—3 = 5(2m)2 —4(m2 —4m+1)—3
=16m’ +16m -7

0,25

\/x1(3x2 + 5xl)+x2 (3301 + 5:1:2)—3 =95

m=1

S AV16m +16m -7 =5 < 16m’ + 16m—32 = 0 < .
m=—

So vdi diéu kién tanhan m =1

0,25

3
(2 diém)

a) 2’ -6y —zy+22-y+1=0 < 2’ +(2—y)91:—6y2 —y+1=0 (1)
Xem (I) la phwong trinh bac hai theo z, ta co

A= (2—3/)2 —4(—6y2 -y + 1) = 25y
Vi vay phuong trinh (I) c6 hai nghiém

—(2—y)+\/@

T = =3y —
9 r=3y—-1

- 2

0,25

Truong hop 1: z = 33; —1 thay vao phwong trinh thit hai ctia hé da cho ta
duge: 2(3y-1) Ty =9 = 2(27y" ~27y* +9y 1)~ Ty -9 =0
22Ty (y-1)+11(y - 1) =0 4:»(1;—1)(543,2 +11)=0 oy=1.

0,25

Trueong hop 2: = -2y — 1 thay vao phuong trinh thit hai ctia hé da cho ta
duge: 2(-2y-1) Ty =9 & -2(8y’ +12 + 6y +1)~Ty-9=0
S 16y° +24y° +19y +11=0 < 16y° +16+24y> =24+ 19y +19 = 0
<:>16(y+1)(y2—y+1)+24(y+1)(y—1)+19(y+1)=0
<:><y+1)(16y2—16y+16+24y—24+19)=0

<:>(y+1)(16y2+8y+11)=0<:> y=-1 oy=-1

16y” + 8y +11=0(wvn)

0,25

Véy hé phuong trinh 6 nghiém (2;1),(1;-1)

0,25

TAI LIEU TOAN HQOC
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b) Goi z,y (z,y € N *) lan luot la s6 khau trang du dinh may ban dau cta

t61vatd IL Ta cé z + y = 10000 0,25
15 20
Sau khi cai tién ky thuat, ta c6 —z + —y = 1700 0,25
100 100
Ta duwoc hé phuwong trinh tmdk 0,25
100 100
S6 san pham lam dwoc khi thay thiét bi méi :
+Hchaatolla |1+ 15 6000 = 6900 (khau trang)
100 0,25
R TT 20 o
+) cua to Il la [1 + ﬁ} 4000 = 4800 (khau trang)
Vé hinh dung dén cau a
B
0,25
| C
a) Ta c6: BPI = BMI = 90° 0,50
4 Do d6 t& giac BMIP noi ti€p duong tron duwong kinh BI 0,25

(3diém) | by 4B = AC (tinh chét hai tiép tuyén cit nhau) = ABC = ACB
Chtng minh tuwong tw cau a, ta cling ¢ t& gidc CMIN noi tiép duong
tron duong kinh CI . 0,25

— MIP =180° — MBP = 180° — MCN = MIN

PBI = PMI (cimg chén cung IP ctia duodng tron duong kinh BI )
M CI MNI (cung chin cung IM ctia duong tron duong kinh CT)

PBI = BCI = MCI (Cung chan cung IB cta dudng tron duong(0)) 0%

= PMI=PBI =MC’I :MNI

Do dé AIMP @ AINM (vicd MIP = MIN va PMI = ]\7]7]) 0,25

- % = % = IM* = IN.IP. 0.25
¢) Ta c6 PMI = MCI (tie trén). 0,25
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Chumg minh tucmg tu ta cling c6 [BM = IMN

ma IBM+ MCI +BIC = 180"
= PMI + IMN + BIC = 180" hay EMF + EIF = 180"
= ti gidc EMFI noi tiép = EFI = EMI (noi tiép cling chan mdt cung)

0,25

— EFI = MCI ( = EMI)
ma EFI va MCI lahai goc dong vi = EF /| BC

0,25

Theo gia thi€t /M 1 BC nénsuyra IM | EF

0,25

5
(1 diém)

Vi 295101 =2 (y° + 2*) - 20200z = x(xz (v +2")- 2020yz) nén z khong

€6 wdc s6 nguyeén td nao ngoai cac sd co thé'la 2;5;101.

0,25

Vi 2020 = 2°.5.101 nén ta cd cac 1ap luan sau:
e Néu z:5 (hodc 7:101) thi 2°:5° (hodc z’:101*) nhung 2020(xyz +2)[/53

(hodc 2020 xyz +2) /101°).
o Néu z =2* thi 2°:2° nhung 2020(a:yz +2) = 23.5.101(2yz + 1)/26

Tt nhitng 1ap luan trén, ta suy ra = =1 (loai) hodcz = 2.

0,25

Khi z =2 ta dwoc phuong trinh y° + 2° = 5.101(yz + 1) *).

bat y + 2 =101k, k la s6 nguyén duong sé tim sau.

T o +2° = (y + z)|:<y - 2)2 + yz:l ta dwoc

5.101(yz + 1) =101k [(y - z)2 + yz} S k(y — z)2 + (k: - 5)yz =5 (**).

Tk trén ta suy ra (k - 5)yz <5, do d6 k<5. That vay, néu

k>5=1<(k=5)yz<5=y,2<5= y+2 <101 (mau thun).

0,25

Ta xét cac treong hop: 0 <k <5

Tw (*) ta suy ra dwgc y° + 2’15, tasuyra y + 235
Néu y,z cung chia hét cho 5 thi 3* + 2° 5

trong khi do 5.101(yz + 1) =5.101.yz + 5.101 / 5.
Do d6 ca hai y,z déu khong chia hét cho 5

Ta co k(y—z)2 +(k:—5)yz =5 < —-3kyz = —l{:(y+z)2 +5yz+5

Vi y/5, 215 nén k5.

. 2 y—z=1
Véi k =5, thay vao (**) ta duoc 5(y— ) =5 <

y—z=-1"

0,25
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(2;252;253), (2;253;252)

Ta dwoc cac hé phuong trinh

_y—zzl
y+ 2z =>505

y—z=-1
y + 2 =505

<~

y =253
z =252

y =252
z =253

Vay phuong trinh da cho c6 cac nghiém (x; Y z) la:

Lién hé tai liéu word toan zalo: 039.373.2038
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 CHUYEN
GIA LAI NAM HOC 2020 - 2021
PE CHINH THUC Mbén thi: TOAN (Chuyén)
( Dé thi ¢6 01 trang) Thoi gian lam bai: 150 phiit (khong ké'thoi gian giao dé)
Dé s6 30
HO 0 161 thi SINR:. ..o e ;SBD..ooiiii

Cau 1: (2,0 diém)

a—1 +a+1+2J§
\/5—1 \/§+1

b) Tim gia trj ctia tham s M d& ham s§ y =(M—1)x+m* nghich bién trén R va do

a) Rut gon biéu thiee A= ,voia>0,a=1.

thi ctia né di qua diém M (2;1).
Ciu 2: (2,0 diém)
a) Cho phuong trinh X° — 2(m —1) X+2m—-4=0, (v6i m la tham sd) c6 hai nghiém
phan biét X, X,. Tim gid tri ciia tham s m d& x? +x? =3.
b) Tim nghiém nguyén duwong ctua phuong trinh
2x* -8 +62=(x-1)y* +(x* ~6x+5)y.
Cau 3: (2,0 diém)

a) Giai phurong trinh 2X% +5X+12 ++/2X* +3X+2 = X +5.

X>+y>=4

(x+Y)(16—x"y* —4xy)=2y*

Ciu 4: (3,0 diém) Cho duong tron (O;R), BC 1la mot day cung cd dinh cta (O;R) khong

b) Giai hé phuong trinh {

qua O. Goi A la diém di dong trén cung 16n BC sao cho AB < AC va tam giac ABC
nhon. Cac duong cao BD va CE citnhau tai H.Goi T 1a giao diém ctia DE véi BC.
a) Chiing minh tt gidc BCDE noi ti€p duong tron.
b) Chttng minh TB? =TD.TE -TB.BC.
¢) Cho BC = R+/3. Tim gi4 tri 16n nhat ctia chu vi tam gidc ADH theo R.
1 1 1

Ciu 5: (1,0 diém) Cho cac s6 dwong X, Yy, Z thoa man + + > 2020. Tim gia
X+Y Y+Z Z+X

Ly +axdd +\/zz+2y2 +\/x2+222
Xy yz x

tri nho nhat cua biéu thic P
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HET
Chit kij gidm thi T...........ccc..ccvu.... Chit ki IAm thi 2........oeeeiiiieeeieeiiiieeiieeei
SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 CHUYEN
GIA LAI NAM HOC 2020 - 2021
PE CHINH THU'C Mén thi: TOAN (Chuyén)

Thoi gian lam bai: 150 phiit (khong ké'thoi gian giao dé)

HUONG DAN CHAM VA BIEU DIEM
(Hwdng dan chdm c6 03 trang)

IIL Hudng dan chung.

e Néu hoc sinh giai cach khac huéng dan chdm nhung giai dting thi van duoc diém
toi da.

¢ Diém toan bai cta thi sinh khong lam tron.

IV.Dap an - Thang diém.

Ciu Dap an Die
m
2
(\/a—l)(\/aﬂ) (\/5+1)
a) Taco A= + 0,5
Ja-1 Ja+1
= a+1+\/5+1:2(1+\/5). 0,5
b) Ham s8 Y =(m—1)X+m? nghich bién trén R va d thi cia né di qua diém
1 M (21 m-1<0 m<1 0,5
A7 ; A <:>
@ dich) | M(ZT)menyy oy eme ey 2m 30
m<1
= {m:l < m=-3.
0,5
m=-3
Vay gid tri m can timla m=-3.
a) Tacd X +X,=2(m-1),xx, =2m—4 0,25
2 X2+ X2 =3 (X +%) —2x%, =3 0,25
(2 diéin) ) ) 3
Suy ra 4(m-1)"-2(2m-4)=3< (2m-3) t3=3em=>. 0,25
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Vay m=%thixf+x22=3. 0,25
b) Véi x,y nguyén duwong, ta co
2x2—8x+62:(x—1)y2+(x2—6x+5)y 0,25
<:>(y—2)[x2+(y—4)x—(y—3)]=56
< (x-1)(y-2)(x+y—-3)=56. 0,25
Nhan thay (X—1)+(y—2)=X+Yy—3, nén ta phai phan tich s§ 56 thanh tich 0.5
ctia ba s8 nguyén ma tong hai s§ dau bang s& con lai 56=1.7.8=7.1.8. '
Xét cac truong hop xay ra, ta dugc nghiém nguyén duong ctia phuong trinh la
2;9),(8;3).
(29),(&3) )25
a) DK: x>-5.Dat Uu=~/2x"+5x+12,v=+/2x*+3x+2 (u>0,v>0). 0.5
= U’ —V* =2x+10=2(x+5)=2(u+v) ’
< U+V)u-v-2)=0<u-v-2=0 (viu>0,v>0). 0,25
Do d6 +/2x? +5x+12 =+/2x% +3x+2 + 2
& 242%% +3x+2 =x+3
X+3>0 x> -3
2= 2 2=
(2V2x +3x+2) =(x+3)"  [7x+6x-1=0 025
X>-3 L
x=-1_|*7~
< 1
3 =1 |[*=7
(2 diéin) 7
Vay phuong trinh c6 hai nghiém la X:—l,X:%. 0,25
{x2+y2 =4 (1)
b) Ta co
X+Y)(16-xy* —4xy)=2y° (2
(x+Y)(16-xy* ~4xy)=2y° (2) 025
Thay (1) vio (2) ta duoc: (x+ y)[(xz ey Xy (ks y2)xy} —2y°
SX+y =2y o x=y. 0,25
X= 0,25
Thay x =y vao (1) ta dwoc 932 <:>x=y=i\/§.
X" =
Vay hé phuong trinh c6 nghiém la (v2;v/2),(—v/2;-+72). 0,25
4 a) Hinh vé dung 0,25
(3 diém) Ta c6 BD L AC = BDC =90° 0,5
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CE L AB = BEC = 90"
= D, E la hai dinh ké nhau cuing 0,25
nhin BC (khoéng d6i) dudi mot goc
90°.
Suy ra BCDE la t giac noi ti€p
duwong tron.
M
b) Vi BCDE la tt gidc ndi ti€p nén BCE = BDE (2 g6c ndi tiép cuing chan cung 0.25
EB) ’
Xét tam giac TBD va tam giac TEC ¢6 005
ETB chung, BCE = BDE nén tam giac TBD dong dang véi tam giac TEC ’
=15 _ 1" o TBTC-TDTE. 0,25
D TC
Ma TC =TB+BC nén TB.(TB + BC) =TDTE < TB* =TD.TE - TB.BC. 0,25
¢) Ké duong kinh AM cta (O)va goi K la trung diém ctia BC.
Ta co
BH L AC CH L AB
= BH /IMC; = CH //MB. 0,25
MC L AC MB L AB
Suy ra tit gidc BHCM la hinh binh hanh nén K la trung diém cta HM .
Tam giac AHM c6 OK la duong trung binh nén AH =20K (1)
ma BC:RJE:BK:RT‘E, OK:x/OBZ—BKzzg (2) 025
Tt (1) va (2) suy ra AH =R (khdng doi).
Tam gidc AHD vudng tai D nén AD?+DH?=AH? =R’
Ap dung BDT, (x+y) < 2(X2 + yz),VX, y; Dang thttc xay rakhi x=y.
= (AD+DH)" <2(AD? + DH?)=2R? 0,25
= AD+DH <R+2
Chu vi clia tam gidc AHD 1a AH + AD+HD < R+ Rv2 =(1++2)R.
. 0,25
Vay chu vi cua tam gidc AHD 16n nhét bang (1+ V2 ) R khi HD=AD.
5 Véihai s6 dwong x, y ta cd 2(x—y)? >0, dang thizc xay rakhi x=y.
: , 2
(1 diéin) | Tacd 2(y—X)* 20 3y* +6x° > y* +4xy + 4% < 3(y* +2x°) 2 (y+2x)’ 0,25
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101 4
va —+—2 .
X Yy X+y
2 2
Do dé \Jy?+2x2 » YF2X ( NV +2X zy+2x=i(1+£j (1)
V3 Xy Y3xy  3lx y
JP+2yr 1 (1 2 XP+2z22 1 (1 2
Tuwong ty ~———>—~| =+=| (2),————>—"= =+=(3)
yz J3ly z zX J3lz «x 0,25
Cong (1), (2) va (3) theo vé ta dugc
2 2 2 2 2 2
Jy o 22 r2yt Jx+2: zﬁ(1+1+1J
Xy yz ZX X y z
Véi x,y,2>0 tacé£+12 4 ;£+£2 4 ;1+12i
X Yy X+Yyy zZ y+z 7 X Z+X
1 1 1 1 1 1 1 1 1 025
NénZ(—+—+—j24( + + j24.2020hay—+—+—24040
X y z X+y Y+zZ Z+X X y z
Suy ra P >4040+/3, ding thtic xay ra khi x=y=z=i.vay GTNN cua P
4040 0.25
\ . 3 !
an tim la 40403, khi x=y=z2=——.
Can tum la \/— 1 X=Yy=12 4Q4O
HET
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~ sO GD&PT QUANG BiNH KY THI TUYEN SINH VAO LOP 10

THPT CHUYEN VO NGUYEN GIAP
PE CHINH THUC NAM HOC 2020 - 2021
Khéa ngay 16/7/2020
D& s6 31 Moén: TOAN (CHUNG)
SBD............... Thoi gian lam bai: 120 phut (khong ké'thoi gian giao dé)

Dé 6 01 trang gom 5 cdu

MA PE 001
2X 3 3

+ +
X—9 &—3 \/§+3

Cau 1 (2,0 diéin). Cho biéu thirc: P= (v6i x=0,X%£9).

a) Rut gon biéu thic P.
b) Tim cac gia tri cia x d€ P= —E.
Céau 2 (1,5 di¢im). Cho ham s&: Y =(M—3)x+2n-5 (1) c6 do thj la duong thing d (v6i
M, N la tham so).

a) Tim M dé ham s6 (1) dong bién trén R.

b) Tim M, N d¢ dudng thing d di qua hai diém A(L2) va B(-2;4).
Céu 3 (2,0 diém). Cho phuong trinh: X*—2(Mm+1)X+m* —=3=0 (2) (v6i M la tham s0).

a) Giai phuong trinh (2) véi m=1.

b) Tim cac gia tri cia m d€ phuong trinh (2) c6 hai nghiém X, X, thoa man:

X, + X, —2xX, >5.
Ciu 4 (1,0 diém). Cho céc s0 thuc duwong X, Y thoaman X+ Yy <1.
1 3

X2+ y? i Xy
Cau 5 (3,5 diéin). Cho tam giac ABC vuong & A (AB > AC) c6 duong cao AH (H € BC).

Tim gia tri nho nhat cta bi€u thic Q =

Trén nita mit phing bo BC chtta diém A, vé nita duong tron (O,) duong kinh BH cit
AB tai | (1 khdc B) va ntta duong tron (O,) duong kinh HC cét AC tai K (K khac
C) . Chitng minh rang:

a) Tk giac AKHI la hinh chit nhat.

b) Tt gidc BIKC 1a t& gidc noi tiép.

o) IK 1a tiép tuyén chung ctia hai ntta duong tron (O,) va (O,).
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- SO GD&DPT QUANG BINH
y
| 4

HUONG DAN CHAM
DPE THI TUYEN SINH VAO LOP 10 THPT CHUYEN VO NGUYEN GIAP
NAM HOC 2020 -2021
Khéa ngay 16/7/2020
Moén: TOAN (CHUNG)

(Huwéng dan chim gom cé 04 trang)

MA DE: 001; 003

* Dip dn chi trinh bay mot 10i gidi cho moi cdu. Trong bai lam ciia hoc sinh yéu ciu phdi ldp ludn
logic chat ché, ddy du, chi tiét r6 rang.

* Trong mdi cdu, néu hoc sinh gidi sai & bwéc gidi truede thi cho diém 0 doi véi nhitng bwdc sau cé
lien quan.

* Diém thanh phin cia moi cdu dwoc phin chia dén 0,25 diém. Doi vdi diém 1 0,5 diém thi tiy t6
gidm khao thong nhat dé chiét thanh tirng 0,25 diém.

* Doi vdi Cdu 5, hoc sinh vé hinh dé’ lam dwoc cdu a thi cho 0,5 diém, hoc sinh khong veé hinh thi
cho diém 0. Truwong hop hoc sinh ¢6 vé hinh, néi vé sai & y nao thi diém 0 ¢ i dé.

* Hoc sinh c6 101 gidi khdc dédp dn (néu diing) van cho diém toi da tiy theo mikc diém tirng cdu.

* Hoc sinh gidi nhiim md dé cdu nao thi khong chdm diém ciu do.

* Diém cua toan bai la tong (khong lam tron s6) ciia diém tdt cd cdc ciu.

Ciu Noi dung Diém
. 2X 3 3
Cho biéu thirc: P= + + (voi x>0,x#9).
x=9 Jx-3 /x+3
1 | a) Rat gon biéu thixc P. 2,0 diém
1

b) Tim céc gia tri cha x € P=——.

2X+ 3 N 3
x—9 Jx-3 Jx+3
o 3(¥x+8) 3(Yx-3)
T (x+3)(Vx-3) (Vx+3)[Vx-3) (Vx+3)(¥x-3) o

Tacod: P=
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Noi dung Diém
C2x+3Ux+9+3/x -9
(Vx+3)(Vx-3) 02
02X+ B+/x
(Vx+3)(vx-3) 0,25
2Vx(Vx+3) ok
- = 0,25
(Vx+3)(vx-3) Vx-3
V6i X=0,x#9 thi: P:—1<:> 2x :—1 : 0,25
2 " Jx-3 2
S4x =—/x +3. 0,25
o5/x =3 x= % (thoa mén) 0,25
9 1
Vay X=— thi P=—— 0,25
YT T
Cho ham sé: y:(m—3)x+2n—5 (1) c6 d6 thi la dwong thang d (véi
m, N la tham s6).
. , \ , 1,5 diém
a) Tim M dé ham sd (1) dong bién trén R.
b) Tim M, N dé duong thing d di qua hai diém A(L;2) va B(-2;4)
Dé ham s6 (1) dong bién trén Rthi m—3>0& m >3 0,5
Vi A(L2)thuée d nén 2=m-3+2n-5<m+2n=10 (*)
0,25
Vi B(—2;4)thuéc d nén 4=(m-3).(-2)+2n-5
0,25
o -2m+2n=3 (**)
M- 7
o () A () o m+2n=10<:> "3
w (*) va (**) ta cod Com+2n=3 n_@ 0,5
6
Cho phuong trinh: X*—2(mM+1)x+m?—3=0 (2) (v6i M ld tham s6).
a) Giai phwong trinh (2) véim =1. 2,0 diém

b) Tim cac gia tri cia m d€ phwong trinh (2) c6 hai nghiém X, X,théa man:
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Noi dung Diém
X, + X2 —2%X, >5.
Véi m=1 ta c6 phuong trinh X*—4x—2=0(3) 0,25
a | ViA'=6>0 nén phuong trinh (3) c6 hai nghiém phén biét 0,25
x1=2+\/5;x2=2—\/§ 0,25
Phuong trinh (2) ¢6 nghiém khi va chi khi: A'>20< 2m+4>0<m > -2- 0.5
X, +X,=2m+2
Theo hé thirc Vi-ét ta co: , 0,25
X,.X,=m" =3
Khi d6: X + X2 —2%X, >5 & (X +X,) —4xX, ~5>0 0,25
b | ©(2m+2) -4(m*-3)-5>0
11 0,25
< 8m+11>0< m> ) (thoa man)
N 11 \ AT N
Vay voi m > g thi phwrong trinh (2) c6 hai nghiém X, X,thoa man: 095
X, + X —2XX, >5
Cho cic s6 thuc dwong X,y théa man X+ Yy <1. Tim gia tri nho nhat cta
4 : 1 3 1,0 dié
bidu thic Q= ———+— rem
X +Yy Xy
g s ox S 1.1 4
Véi a,b 1a cac sd thue duong ta chiing minh dwge: —+— 2> (l)
a b a+b
1 1 4 a+b 4
That vay: —+—2 = >
“a b a+b ab a+b 0,25
< (a+ b)2 >4ab < (a-— b)2 >0 ludn dang
D&u bang xay ra khi @ =b
(x+y) 1 1 \
Tach: XyS——<—=—2>2 (2) D&u bang xay rakhi X=1Y.
4 4  2xy
0,25
1 3 1 1 3)
N N B R S +
X“+y" Xy X +y° 2xy 2xy
; 4
Ap dung (1) va (2) vao Q ta duwoc: Q > ﬁ +25>4+10=14 0,25
X+y

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



Website:tailieumontoan.com

Noi dung Diém
X=Yy
Dau bing xay rakhi 4 X* + y> =2Xy <> X =Y =%.
X+y=1 0,25

1
Vay GTNN ctua Q la14 khi X = y=E.

Cho tam giac ABC vudng 6 A(AB>AC) c6 duong cao AH(H eBC).
Trén nita mat phing bo BC chita diém A, vé nita dwong tron (01) duong
kinh BH cit AB tai | (1 khac B) va nita duong tron (O,) duong kinh
5 | HC cat AC tai K (K khac C) . Chitng minh rang; 3,5 diém
a) Twe giac AKHI 1a hinh chit nhat.

b) Tk giac BIKC 1a t& giac noi tiép.

o) 1K 1a tiép tuyén chung ciia hai nita duong tron (O,) va (O,).

Hinh vé

0,5
Ta c6: BIH =90° (g6c ndi tiép chan nira duong tron (01))
0,25
= AIH =90° ( vi hai goc ké bu) 1)
a | Tyong tu HKC =90° = HKA =90° 2) 0,25
Vi tam gidc ABC vudng tai A nén IAK =90° 3) 0,25
Tt (1), (2) va (3) suy ra tit giac AKHI 1a hinh ch@ nhat 0,25
Vi ti gidc AKHI 1a hinh ch nhat nén ndi ti€p duoc trong mot duong tron
— [HA= KA (g6c noi ti€p chan cung 1A) 4) 0,25
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Noi dung Diém
Theo gia thiét AH L BC nén AH 1a tiép tuyén ctia duong tron (O,) 0,25
= IBH = IHA (cting chn cung IH ctia duong tron (O,))  (5)
Tir (4) va (5) suy ra IBH = IKA ©) .
Ta cling c6 IKA + IKC =180° (hai goc ké bu) (7)
Tir (6) va (7) suy ra IBH + IKC =180° 025
= BIKC 1a t& giac ndi tiép
Goi O la giao diém cta IK va AH
Tt gidc AIHK 1a hinh chit nhat = AOIH 1a tam gidc can tai O 0,25
= OIH =OHI
Tam giac O;IH can tai O, = CTllﬁ = chm
Ma OHI +O,HI =90° suy ra O,IH +OIH =90° = O,IK =90° 0,25
Do d6 IK 1a tiép tuyén ctia nita duong tron (O,)
Chting minh tuwong tu ta cing c6 CTZE =90° nén IK 1 tiép tuyén ctia nira 025
duong tron (O,) ,
Vay IK 1a tiép tuyén chung ctia hai nira dwong tron (01) va (Oz) 0,25
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~ SO GD&DPT QUANG BiNH KY THI TUYEN SINH VAO LOP 10
// THPT CHUYEN VO NGUYEN GIAP
PE CHINH THUC NAM HOC 2020 - 2021
Khéa ngay 16/7/2020
Dé s6 32 Moén: TOAN (CHUYEN)
SBD............... Thoi gian lam bai: 150 phut (khong ké'thoi gian giao dé)

Dé ¢6 01 trang gom 5 cdu

Cau 1 (2,0 diém). Cho biéu thiee: P = [

\/;+2_x—\/;—3].( x—\/; N 2 ]
Je+1 z-e-2) \z-Vz-2 Jz-2

a) Rut gon biéu thic P.
1
b) Chiing minh P < L

Cau 2 (2,0 diém).
a) Giai phwrong trinh Vz° +12 +5 = 3z + Va2’ +5..

b) Cho phurong trinh: ° —(m — 1)z —m’ +m—-2=0 (1) (v6i m la tham s0).

3 3
. \ . PN » \ \ A7 xl x?
Goi z,, 7, la hai nghiém cua phurong trinh (l), timm d€ Q) =| —+ | +| = | dat

gia tri 16n nhat.

Ciu 3 (1,0 diém). Cho a,b, c la cac s6 thuc khong dm thoaman a +b + ¢ = 3.
3 3 3

Tim gia tri nho nhat cta 1" = (a - 1) + (b - 1) + (C — 1) .
Céu 4 (1,5 diém). Tim t4t ca cac s6 nguyén duwong n sao cho M = n.4" + 3" chia hét cho 7.
Cau 5 (3,5 diém). Cho tam gidc déu ABC' ¢ dinh ndi ti€p duong tron (0) Duong thang
d thay ddi nhung ludn di qua A va cit cung nho AB tai E (E khong trung véi hai
diém A va B). Duong thang d cat hai tiép tuyén tai B va C cta dudng tron (O) lan
luot tai M va N. Goi F 1a giao diém cua MC va BN . Chiing minh rang;

a) ACAN dong dang véi ABMA, AMBC dong dang v6i ABCN.

b)Bondiéem B, M, E, F' cung nam trén mot dwong tron.

c) Duong thang EF ludn di qua mot diém cd dinh khi duong thang d thay ddi.
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HUONG DAN CHAM
PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN VO NGUYEN GIAP
NAM HOC 2020 - 2021
Khéa ngay 16/7/2020
Moén: TOAN (CHUYEN)

(Hudng dan chim gom c6 05 trang)

Yéu ciu chung

* Ddp dn chi trinh bay mot 10i gidi cho mdi cdu. Trong bai lam ctia hoc sinh yéu ciu phdi lgp ludgn
logic chat che, ddy du, chi tiét r6 rang.

* Trong moi cdu, néu hoc sinh gidi sai & budc gidi trude thi cho diém 0 doi v6i nhitng bude sau cé
lien quan.

* Diém thanh phin cua mdi cdu dwoc phin chia dén 0,25 diém. Déi vdi diém 1a 0,5 diém thi tiy t6
gidm khao thong nhat dé chiét thanh tieng 0,25 diém.

* Do6i voi Cau 5, hoc sinh khong vé hinh thi cho diéim 0. Trieong hop hoc sinh ¢ vé hinh, néu veé sai
0y nao thi diém 0 ¢ i do.

* Hoc sinh 6 10 gidi khic ddp dn (néu diing) van cho diém ti da tity theo mikc diém timg ciu.

* Diém cua toan bai la téng (khong lam tron s6) cua diém tdt cd cic cdu.

Ciu Noi dung Diém

\/;+2_:17— r-=3| x—\/; N 2
Je+1 z2-Vr-2) la=vz-2 Jz-2

Cho biéu thitc: P =

1| a) Rat gon biéu thic P. 2,0
b) Chitng minh P < %
DKXD: 2z >0, z # 4. 0,25
(\/;+2)(\/;—2)—(:L'—\/——3) x—\/;+2(\/;+1)
P = 0,25

. (Neet)(o-2)  (fee1)(Ve—2]

_:1:—4—:1:+\/;+3_1:— T+2Nx +2

) (\/;+1)(\/;—2) '(\/§+1)(\/§—2) 02
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Noi dung Diém
(JEH)(J——z)
' T+NT +2
ZL, 0,25
T+NT +2
Véiz>0,z#4 (*)
0,25
e pelo Nr-1 11 Ne-1
r+Nz+2 7 7T g4z +2
7+ x+2—7x/§+720©x—6\/§+920 -
7(£L’+ a:+2) T+NzT +2 ’
b 2
[V -3)
= >0
x+\/;+2 0,25

Bat dang thitc cudi ludn dting véi moi x thoa man diéu kién (*)

D&u bang xay rakhi = 9.

1
Vay P < véimoi x>0, 7 # 4 (*) 0,25

a) Giai phwong trinh sau: Vz° +12 +5 = 3z + V2’ +5

b) Cho phuong trinh #° — (m — 1)z —m’ +m =2 =0 (1) (vdi m Ia tham

2 | s6). Goi =,, , 1 hai nghiém ctia phuong trinh (1), tim m d& 2,0
3 3
X T
Q =(—1j +(—2j dat gia tri 16n nhat.
X T
2 1
Tacd: VX2 +12 +5=3x+VX*+5 <= Vx*+12—-4=3x—6+/x*+5-3 0,25
@&—B(X_Z)_F& 0.25
a VX2 +12+4 Vx> +5+3 ’
<:>(x—2)( Xtz  x+2 —3}:0 0,25
X2 +12+4 Jx2+5+3
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Noi dung Diém

X=2
= X+2 X+2

\/x2+12+4_\/x2+5+3_

3=0

5
Tt phwong trinh da cho ta c6: X2 +12 /X2 +5 :3X—5>0:>X>§

Xx+2  x+2 —3<0,Vx>§ 0,25
V41244 x2+5+3 3
Vay phuong trinh ¢6 nghiém duy nhat X = 2.

Dé dang chirng minh duoc :

Xét ac=—m2+m—2=—(m2—m+2)=—[(m—%)2+ﬂ<O,Vm

—> phuong trinh (1) ¢6 2 nghiém trdi ddu => () xac dinhva Q <0 Vm 0,25
3 3 3 3 T T
X X
Ta co: ‘Q‘ = (ﬁj +(—2j _1& +|-%| (Do —,—% cung dau)
X, X, X, X, x, I
Suy ra ‘Q‘ > 2 (theo Co si) 0,25
>2
b | @ —=Q<-2 (o Q <0)
Q-2
3 3
x X 2
Q=2 |1 +| 2 =—2<:>(xf’+x23) =0
T, T, 0,25
oSrt+r,=0om-1=0m=1
3 3
x T ,
Vay m =1thi Q = | — | +| —= | dat gid tri 16n nhat.
x, ; 0,25

Cho a,b, ¢ 1a cac s6 thwec khong 4m théa man a + b + ¢ = 3.

Tim gi4 tri nhoé nhit ctia T = (a - 1)3 +(b- 1)3 +(c- 1)3.

2
Tacé:(oa—l)3 :a3—3a2+3a—1=a(a—§] +%a—12%a—1(1) 025

(doa=0)

Tuong tw: (b-1) = 2b—1(2); (c~1) > 2c~1(3) 0,25
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Noi dung Diém
3 9 3
T (1), 2)va@)suyral > —(a+b+c)|—-3=—-3=——
(1), 2) va (3) suy L )-3=1 y
Ay 2 : 3 ¥ 3
Dau=xayrakh1a=0,b=c=§hoacb=0,a=c=§ 0,25
hoécczO,azbzé.
A 7 3 3. 3. 3
Vay GTNN ctia 7" bang —— khia =0,b =c=—hoacb=0,a =c=—
4 2 2
3 0,25
hodcc=0,a=0=—.
2
4 | Tim t4t ca s6 nguyén duong n sao cho M = n.4" + 3" chia hétcho 7. 1,5
Voi n =2k (ke N') thi M = 2k4% + 3% = (2k +1).4% - (16" - 9") 0,25
Vi (16" — 9"):7 va 4* khéng chia hét cho 7 nén
. . . 0,25
MiT & 2k+1i7T=2k=Tt-1=n=Tt—1(teN')
Vin chinnén t1¢ =t =2m+1=n=14m+6 (m  N)
0,25
Thtt lai, ta thady n = 14m +6 (m € N) théa man bai toan.
Véi n =2k+1 (k € N) thi
0,25
M = (2](7 + 1).42k+1 + 32k+1 — 2k.42k+1 + (42k+1 + 32k+1)
Vi (477 + 37117 va 47" Kkhong chia hét cho 7 nén
MiT & 2ki7T=k=Tm=n=14m+1(m e N) 0.25
Tht lai, ta thdy n = 14m +1 (m eN ) théa man bai toan.
Vay n =14m +6 hoac n =14m +1 (m € N) thi M chia hét cho 7. 0,25
Cho tam giac déu ABC 6 dinh ndi ti€p duong tron (0) Duong thang d
5 thay d6i nhung luon di qua A va cit cung nhé AB tai E (E khong tring 35
v6i hai diém A va B). Duong thang d cat hai tiép tuyén tai B va C clia ’
duong tron (0) lan lugt tai M va N. Goi F 1a giao diém caa MC va BN.
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Noi dung bié€m

Chitng minh rang;

a) ACAN déng dang v6i ABMA, AMBC dong dang v6i ABCN .

b) Bon diém B, M, E, F cung nam trén mét dwong tron.

¢) Puong thang EF ludn di qua mot diém c6 dinh khi duong thing d thay
doi.

Hinh vé:

Ta c6 BM L OB(vi BM la tiép tuyén cua (O)) va AC L OB (do OBIa
duong cao ctia tam giac ABC) = AC' /| BM 0,25
= BMA = CAN (hai goc dong vi)

Chiting minh twong tu ta cling co:
0,25

AB/J/ CN = BAM = CNA (hai gbc déng vi)

2 Suy ra ACAN ~ ABMA (g.g). 0,25
MB AB MB BC

Suy ra: = = = 0,25
AC NC BC CN

Mit khac MBC = BCN =120° (: %sd BACJ 0,25

Suy ra AMBC ~ ABCN (c.g.c). 0,25

| Taco BFM =BCM + NBC = BCM +CMB =180° - MBC = 60°. 0,25

Mit khac BEM =BCA =60 (do t/c goc ngoai cua ti gidc noi ti€p). 0,25

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



Website:tailieumontoan.com

Noi dung Diém
Suy ra BFM = BEM = 60°. 0,25
Vi hai dinh k& E va F cing nhin canh BM dwdi mdt gdc bang 60° nén bon
diém B, M, E, F ciing ndm trén mot dudng tron. 0,25
Goi [ 1a giao diém EF véi BC'.
Taco IBF = BMF ( AMBC ~ ABCN)
@\F = B/ﬁ’ (cing chan E}\W cua duong tron (BMEF )) 025
Suyra@zﬁhayﬁzﬁ.

c Xét AEBI va ABFI ¢6 E\EI = I/B}1 (chttng minh trén) va }: chung

Suy ra AEBI ~ ABFI (g.9) = % . % = IB’ = IE.IF (1) o
Chting minh twong tu ta c6 ACFI ~ AECI(g.g) = IC° = IE.IF (2) 0,25
Tir (1) va (2) suyra IB* = IC* = IB = IC' = I la trung diém cua BC .
Ma BC cd dinhnén I c6 dinh. Vay EF 1udn di qua diém c6 dinh 1a I . ’
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PE THI VAO 10 CHUYEN TOAN TINH KIEN GIANG

Pé s6 33

NAM HOC 2020 - 2021
THOI GIAN: 150 phat
\/§—2+\/}+1+ 3Wx
Jr-1 Jx+2 xedx-2

Bail. (2 di€m) Cho biéu thic A = (x=20,x#1)

a) Rut gon biéu thuee A.
b) Hay so sanh gid trj bi€u thitc A véi %
Bai2. (1 di€m) Tim t4t ca cac cdp sO thuc (mn) sao cho phuong trinh x* +mx+n=0 c6
hai nghiém x,x, théa man (1 —x, )(1 - xz) =2, déng thoi phuong trinh 2x° +nx+m =0
3

c6 hai nghiém x,,x, thoa man (2—x1)(2—x2)=5.

Bai3. (1 diém). Giai phuong trinh
2 420x—1-2xJ2-x+1=0

Bai4. (1 di€m) Tim t4t ca cac cdp s6 nguyén duong (a;b) sao cho ab lawdc cua a’ +b.

Bai5. (1,5 diém) Cho hinh thoi ABCD canh a, ¢6 ABC =120". Goi O la giao diém ctia
hai duong chéo AC va BD. Trén cac canh AB,AD, tuong ting lay cac diém E,F khong
triing véi céc dinh ctia hinh thoi da cho, sao cho EOF =60°. Hay tinh tich BE.DF
theo a.

Bai6. (2,5 di€m) Cho tam gidc ABC (AB < AC). Ly diém P ndm trong tam gidc sao

cho AP < AB. Puong tron tam A, ban kinh AP cit dwong tron ngoai tiép tam giac
ABC taihai di€m phan biét M,N (M khéc phia véi C d6i véi duong thang AB). DPuong
théng MN cét cac canh AB,AC lan luot tai K, L.

a) Chting minh ring tt gidc BLKC 1a t¢ gidc noi tiép.

b) Chitng minh tam gidc ABP dong dang vdi tam gidc APL.
Bai7. (1 diém) Cho a,b,c 1a cac sO thuc thoa man abe =1. Chttng minh r?mg

2 2 2
a+1 b +1 ¢ +1
2a? + pETE + bie? >ab+1D)+blc+)+c(a+1)

HUGONG DAN GIAI

\/}—2+\/§+1+ 3x
-1 Jx+2 x+dx-2

Bail. (2 di€m) Cho biéu thic A = (x=20,x=1)

a) Rut gon biéu thiee A.

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




Website:tailieumontoan.com

b) Hay so sanh gid trj biéu thitc A véi %

Loi gidi
DAy 1a bai rat gon rat co ban, ciing 1a bai dé nhat trong dé. Dang toan rat gon
nay, hoc sinh da dwgc luyén tip nhiéu.

J}—z+\/§+1+ 3x
=1 Jx+2 x+dx-2

Tacs (Vr-1)(Vx+2)= x4 -2
(Vr=2)(Va+2)+ (Va=1)(Va+1) + 3
(Va-1)(vx+2)

Cx—d+x—143Jx | 2x+3Jx-5 (\/;‘1)( x+5):2\/}+5

T Tl (i) e
5 2Jx+5 5 —Jx

b) A-== <0

2 Jx+2 _5:\/;+2_

5
Vay A<=
ay >

a) A=

A=

Ta c6 thé dung phép ddi bién Jx =a, dé biéu thic rit gon nhin gon gang hon.
P4t Vx =a,a>0,a#1

A=a—2+a+1+ 3a

a+l a+2 a*+a-2

Bai2. (1 di€m) Tim t4t ca cac cdp sO thuc (mn) sao cho phuong trinh x* +mx+n=0 c6

hai nghiém x,x, théa man (1 —x, )(1 - xz) =2, déng thoi phuong trinh 2x° +nx+m =0

c6 hai nghiém x,,x, thoa man (2—x1)(2—x2)=§.
Loi giai
Trwoc hét, toi trinh bay cdch gidi quen thudc, ma da phin hoc sinh sé nghi toi.
. o a s | A =m =400
Hai phuong trinh c6 nghiém khi va chi khi (*)
A, =n’-8m=0
X, +x,=—m
XX, =N
Theo Viet ta co X, +x, = -n
2
X.x, =—
37 T,
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(l—xl)(l—x2)=—2 1—(x1+x2)+x1x2=—2

(2—xl)(2—x2)—2 4—2(xl+x2)+xlx2=%.

I+m+n=-2 =3 me=—1
= m 3o 7 o4 . (thoa diéu kién (*)
4+n+—=— m+2n=-5 n=-2
2 2

Vay (m,n) = (—1;—2) .

Mic du, diy 1a bai toan quen thudc nhung dugc phat biéu 6 dang khong quen
thudc. Y hay ctia bai toan 1a biéu thixc (1—x1 )(1—x2) =-2 va (2—xl)(2—x2)= %, tac gia
Iuwa chon c6 chu dich 16 rang d€ ting dung sy phan tich nhan tir ctia da thiee khi xac
dinh  nghiém ctia n6. Mic du 1a bi€u thitc don gian, nhung lai 12 mt ki ning rat

quan trong trong da thtc.
Cach 2.

x> +mx+n=0 céhai nghiém x,x, nén f(x)= X +mx+n =(x—x1)(x—x2)

Suy ra (1-x,)(1-x,)=f()=1+m+n

2x* +nx+m=0 c6 hai nghiém x,,x,nén g(x)=2x"+nx+m= 2(x—x3)(x—x4)

Suyra 2(2-x,)(2-x,)=g(l)=8+2m+n

Dua trén y twong nay, c6 thé 1am kho hon rit nhiéu bai toan, khi cho da
thirc bac 16n hon mot chut, khi d6 viéc st dung dinh ly Viet d€ tinh toan sé gip rat
nhiéu khé khan. Vi du nhw bai thi HSGQG cta Bulgari nam 2019 duéi day

“Goi f(x)=x>+bx+1, v6i b 1a s6 thuc. Tim s6 nghiém nguyén cta bat phuwong
tinh  f(f(x)+x)<0”

Cau3. Giai phuong trinh x> +2vx—1-2xy2—x +1=0
Loi giai

Céng viéc dau tién cia gidi phuong trinh thuong la ta du dodn nghiém. Véi
khodng diéu kién bé nhw bai nay, hoc sinh c6 thé xdc dinh bang cich thi va thdy ngay
nghiém x =1.

Quan sdt, khi x=1 thi x = J2-x va x*2x\2—x 1d hai cum ctia hang ding thiic
ding  nhd. Do d6, ta c6 thé' thir gom thanh hang ding thiic, va c6 1oi gidi nhu sau

Diéu kién 2>x>1

e +2\/x—1—2x\/2—x+1=0<:>(x2 —2x\/2—x+2—x)+(x—1+2\/x—1):0
<:>(x—\/x—1)2 +(x—1+2\/x—1):0
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x—1>20
Do x>1,nén {2vJx-1>0

2
(x— x—l) >0
x-1=0
Suy ra, phuong trinh < <2yx-1=0 < x=1.
2
(x— x—l) =0

Vay phuong trinh c6 tap nghiém la § = {1} .

Mot trong nhitng phuwong phap hay st dung la phwong phap luogng lién lop.
Bai toan nay, sau khi thir dwgc nghiém x =1, ta ¢6 thé tich nhuw sau
Cach 2:

4 20r-1-2002-x +1=0 6 (£ ~2x+1)- 2x(\/ )+2\/ ~0

@(X—I)Z'FZX\/ZXT;Xlﬁ_l'l‘\/X— =0

3 2x X—
SAx x 1 0
{ V2 x+1 }

SAx— —0(V1x>1nen,/x 13 2x Al +1>0)
V2—-x+1

< x=1.
Bai4. (1 di€m) Tim t4t ca cac cdp s6 nguyén duong (a;b) sao cho ab lawdc cua a’ +b.

Loi giai
abla® +b (1)
Vi ab|a2+b va a|a2, suy ra a|b.
Suyra b=ka (keN)

Tt (1) suy ra, kaz‘a2 +ak, suy ra ka|a+k

alk
Suy ra, L ,suyraa=k.

Suy ra, k2|2k hay k|2.

k=a=1 k=a=2
Vay “ hoac a
b=ka=4

Thtr lai, ta thdy ca hai cdp s6 déu thoéa man.
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Trong bai toan nay, hoc sinh rit hay quén thtr lai. Hoc sinh nao biét thir lai, 1a
c6 twduy logic rét tot.

Bai7. (1 diém) Cho a,b,c 1a cac sO thuc thoa man abe =1. Chttng minh réng

a+1 b*+1 *+1
2a? + a*b? + bic? >a(b+1)+b(c+1)+c(a+1)
Loi giai

Suy nghi cach ty nhién, ta tach nhu sau

a+1 b*+1 c*+1
62(12 + azbz + 202 2a(b‘i'1)"‘b(C"|‘1)-|-C‘(Cl+1)

1 1 1 1 1 1
<:>C_2+ﬁ+?+a2b2 +F+b2C22ab+bc+ca+a+b+c (*)
l=ab,—=bc;i=b
Do abc=1nén {°€ a ac
1 1
—=b—=c;—=a
ca ab bc

(*) trdé thanh, (a2b2 +b’c’ +c’d ) + (a2 +b +¢? ) > (a +b+ c) + (ab +bc+ ca) (%)
T6i diy, ta c6 thé nghi dén viéc so sanh twong ng tirng cum.

272 2.2 2 2
n \ , b"+bc"+ >a+b+ LR e Tt A A,
Néu nhin teong Gng {a creda=a C, ta c6 thé xuat phat te BDT rat

a’+b’>+c*>ab+bc+ca

quen thudc sau

Ap dung BPT quen thudc x* +y> +2* > xy+yz+xy véimoi x,y,z ta duoc
a*+b*+c*>ab+bc+ca

a’b> +b*c’ +cta’ > (ab)(bc) +(ac)(bc) +(ab)(bc> = abc(a +b+ c) =a+b+c

Tt day ta co (**) dung. (dpcm)

Cach 2:

a’b* +b*c* +c*a* > ab+bc+ca

Néu nhin twong ting { , ta c6 thé xuit phat tit BDT

a+b*+c*>a+b+c

“X+y' +72 2 x+y+z (*) voicac s6 thuc x,y,z thoa xyz=1"

That vay,

(x—1)2+(y—1)2+(z—1)2+<x2+y2+12—3)20

Theo BDT Cosi, ta c6 x* +y* +2° 233/x°y’z* =3, suyra x> +y*+7°-3>0
Vay ta da chitng minh (¥)

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




Website:tailieumontoan.com

Ap dung BDT nay ta v6i chu y (ab)(bc)(ca)=a’b’c’ =1, dugc ngay
(a2b2 +b°c? +c2az)+(a2 +b? +c2)2(ab+bc+ca)+(a+b+c)

Bai5. (1,5 diém) Cho hinh thoi ABCD canh a, c6 ABC =120°. Goi O la giao diém cta
hai duong chéo AC va BD. Trén cac canh AB,AD, twong ting lay cac di€ém E,F khong
trung véi cac dinh cta hinh thoi da cho, sao cho EOF =60°. Hay tinh tich BE.DF
theo a.
Loi giai
Mic du day 1a bai toan dwgc danh gia 1a dé, nhung lai dwoc phat biéu & dang

hinh ma hoc sinh cta tinh rat it lam.

D

1/\

Do tam giac ABC can va ABD = EABC =60’ nén tam giac ABD la tam giac déu.

Suy ra BD=AB=a;fTBB=@=60°
Ta c6, EOB =180° — EOF — FOD =180° — 60° — FOD =180° — FDO — FOD = OFD
EBO =60° = FDO

—

Suy ra tam giac EBO va OFD d6ng dang do ta c6 -
EOB =OFD

2 2
Hay EB.FD=OBOD =2 4D = %.

Bai6. (2,5 di€m) Cho tam giac ABC (AB < AC). L4y diém P nam trong tam gidc sao

cho AP < AB . Puong tron tim A, ban kinh AP cat duong tron ngoai tiép tam giac
ABC taihai di€m phanbiét M,N (M khéc phia véi C ddi véi duong thang AB). Duong
théng MN cit cac canh AB,AC lan luot tai K, L.

a) Chttng minh ring tt gidc BLKC 1a ti¢ gidc noi tiép.

b) Chitng minh tam gidc ABP dong dang vdi tam gidc APL.

Loi giai

Bai toan hoan toan c6 thé phat trién thanh cic bai toan khé hon rit nhiéu.
Nhung v6i mitc d6 hoc lyc caa tinh nha, thi dirtng 6 mirc o nay 1a rat hop ly. Bai nay
ki€m tra diy du cac ki ning can ki€m tra d6i v6i hoc sinh.
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Do AM = AN = AP nén sdAnM = sd AsN

a)
NKC = —(sdAnM + stmC) = —(sdAsN + stmC)
2 2
= %sdAmC = 1@
Vay LBC = NKC nén tit giac BLKC noi tiép.
b)  sdAnM = sdAsN suy ra MBA = AMN .
Ta c6 MAB=MAL ; MBA = AML
Suy ra, hai tam giac AML va ABM dd6ng dang.
AL
Suyra, —=—
AB AM
Ma AM = AP, suy ra AP _AL
AB AP
Mat khac ta co, LAP = BAP nén tam giac ABP
dong  dang vdi tam gidc APL.
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 NAM HOC 2020-2021
LONG AN Mobn thi: TOAN (CHUYEN)

PE CHINH THUC Ngay thi: 17/7/2020
Thoi gian lam bai: 150 phit (khéng ké'thoi gian phdt dé)

(D€ thi c6 01 trang)
Dé s6 34

xvx -3 _2(\&—3)+&+3
Wx+D)x-3)  Jx+1  3-x

voi Xx>0; x#9

Cau 1 (2,0 diém) Cho biéu thirc P =

a) Rut gon biéu thic P.

b) Tim x dé P la sd nguyén.

Céu 2 (1,5 diém) Cho ham s&: y = —%x+3 ¢6 db thi (d).

a) V& d6 thi (d).

b) Goi A la giao diém cua (d)véi truc tung Oy ; Bla giao diém ctia(d ) véi truc hoanh Ox..
Tinh chu vi tam gidc OAB va khoang cach tit gdc toa dd O dén duong thang(d).

Céau 3 (1,0 diém) Cho phuong trinh: m(m?x—m—2)=8x+4 voi m 1a tham s6, m# 2.

Tim tat ca gia tri cia m d€ phwong trinh trén c6 nghiém nhé hon -2.

Cau 4 (2,5 diém) Cho dudng tron (O)c6 ABla dudng kinh. Vé duong kinh CD khong
trung voi AB. Tiép tuyén tai A clia duong tron (O) cit cac duwong thang BC va BD lan
lwot tai E va F.

Goi Q 1a trung diém ctia doan thang AF.

a) Chitng minh: ACBD la hinh chi* nhat.

b) Chitng minh: QO song song BF va ABQC' la tam gidc can.

¢) Chtimg minh: EB.EC + FB.FD > 2CD’.

Céu 5 (1,0 diém) Cho da gidc déu 24 canh AA,...A,,A,,. C6 tat ca bao nhiéu tam gidc vuong

nhung khong phai la tam gidc vudng can dugc tao thanh tir cac dinh cta da giac trén?
2 2
Cau 6 (1,0 diém) Cho cac so thuc a, b, ¢ sao cho: a>0; b 2%; c>5va a’ +7+%£12.

Tim gia tri 16n nhat cia M =+/2ab—3a ++/ca +8c +2v/c 5.

Céu 7 (1,0 diém) Cho AABC nhon c6 AB<AC. Goi O,H,G Tan luot 1a tim duong tron
ngoai ti€p, truc tam, trong tam cua tam giac trén. Goi E 1a diém tuy y sao cho ludn tao
thanh AEHG va AEOG.

Chtng minh: Ti s6 dién tich AEHG va dién tich AEOG khong phu thudc vao vi tri diém
E.

HET
Cdn by coi thi khong giai thich gi thém.
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LONG AN Mobn thi: TOAN (CHUYEN)

Ngay thi: 17/7/2020

PE CHINH THUC

O GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 NAM HOC 2020-2021

Thoi gian lam bai: 150 phut (khéng ké' thoi gian phdt dé)

HUONG DAN CHAM THI PE CHINH THUC

(Huéng dan chdm cé 04 trang)

Ghi chu: Néis thi sinh lam bai khong theo cdch néu trong hwéng dan chdm nhuwng ding thi cho di

s0'diém ting phiin nhw hwéng dan quy dinh.

CAU NOI DUNG PIEM
Cau 1la P_x&-3-2(&-3)2—(&+3)(&+1)
(1,0 didim) (Wx+D)(x-3) 0,25
_x/x+8Jx—3x-24 0,25
(Vx+1)(x-3)
b ([x=3)(x+8) 0,25
(Vx+1)(x-3)
p_ X+8 0,25
\/§+1
Cau 1b 2 2 _ 0,25
Tacé P>0,PeN va (\/_—Ej _P+4P-32
(1,0 dicm) 2 4
? (P-4)(P+8
suyra (4R 2 -(E=8P+0)
2 4
P-4)(P+8 0,25
Suyra P>4,PeN va \/_—%‘= ( 2)( )
8>P>4,PecN 0,25

TAI LIEU TOAN HQOC
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2

X:[P— (P—4)(P+8)J [P+ (P—4)(P+8)J2

Két luan %<m<2

IX =
2 2
P>8PeN 0,25
2
P+(P-4)(P+8)
X =
2
Cau2a | Tim dung toa d6 hai diém thudc (d) 0,25
0,5 diem) [y ating do thi (d) Ay 0,25
A
2 H
B >
o 1 2 4 T
Cau2b | Toa do cac giao diém: A(0;3) ; B(4;0) ; OA=3,0B =4 0,25
(1,0 diém)
AB = JOA? + OB? = /37 +42 =5 0,25
Chu vi tam gidc OAB : OA+OB+ AB=3+4+5=12 0,25
Vé OH vuong géc voi AB tai H . 0,25
Ap dung hé thitc lugng vao tam giac OAB vudng tai O cé dwong cao
OH, ta c6: OH = OAOB _12
AB 5
Cau3 | m(m’x-m-2)=8x+4<(m°-8)x=m’+2m+4 < (m-2)x=1 0,25
(1,0 diem) (vi m*+2m+4=(m +1)2 +3>0)
Phuong trinh cé nghiém x = LZ 0,25
m —
x=—t <273 g 0,25
m-— m—
0,25
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Cau4a

0,75 diém)

B
D
O
C
E F
A Q

Vi AB la dudng kinh nén ACB = ADB =90° 0,25

Vi CD 1a dudng kinh nén CAD =CBD =90° 0,25

Suy ra ACBD la hinh chi nhat 0,25
Cau4db | Vi O latrung diém AB , @ 1a trung diém AF nén QO la duong 0,25

(1,0 disi) | trung binh tam gidc AABF

Suy ra: QO song song BF 0,25

Vi QO song song BF;BC L BF nén QO L BC 0,25

Vi QO L BC nén QO di qua trung diém BC (tinh chat duong

kinh va day cung)

ABQC c6 QO vira la duong cao vira la duwong trung tuyénnénla | 0,25

tam gidc can
Ciau4c | Tam gidc BEA vudngtai A va cd duong cao AC nén EA’=EB.EC | 0,25

L4 A . \ 7 \ A 2 _
0,75 dicm) Tam gidc BFA vuong tai A va c6 duong cao AD nén FA° =FB.FD

Suy ra EB.EC + FB.FD = EA® + FA?

EA’ + FA* > 2EAFFA; EAFA = AB® =CD? 0,25

Két luan EB.EC + FB.FD > 2CD?. 0,25
Cau5 Da gidc déu AA,...A,A,, séndi tiép duong tron tam O va 0,25

AA; AA,, ... A,A, 1a12 duong kinh ctia duong tron trén.
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(1,0 diém) | T duong kinh AA, ta c6 22 tam giac vudng: 0,25
AR AR AR A, ARGA, o ARGA,
Trong 22 tam gidc vuong trén thi c6 2 tam gidc can la AA,A,,AAA, | 025
Twong tu cho cac duwong kinh khac, tong cong ta cd 240 tam giac | 0,25
thoa dé bai.
Cau 6 J2ab-3a a+2b-3 c+a+8 0,25
2ab-3a=,/a(2b-3)<——; ./c(a+8) < ’
¢ Ja(@-3) <2273, (g <2
(1,0 diem)
4+c-5
2Jc-5=,/4(c-5) <
Vo5 = afc-5) <2
Suyra: M <a+b+c+2 0,25
2 2 2
2
Ta co: a<? +1;b§b +4’_CSC +81 0,25
4 18
aZ 2 2
Suyra: a+b+c<—+—+—+6<12
2 4 18
Suyra:M <14
Gia tri lén nhat cuia M 1la14 (Khi a=1,b=2,c=9) 0,25
Cau 7 A
(1,0 diém)
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Vé dueong kinh AD . 0,25

Ta cé BH song song DC vi cung vuong géc AC;
CH song song BD vi cung vuodng goc AB.
Suy ra: BHCD la hinh binh hanh

Goi F la trung diém AC 0,25

Vi OF la duong trung binh ctia tam gidc ADC va BHCD la hinh

binh hanh nén OF song song BH ; OF = %

Vi BG _BH_ 2;HBG = OFG nén tam giac BHG dong dang tam giac 0,25
FG FO

GH e
FOG. Suy ra: ——=2,HGB = OGF

GO
Suy ra ba diém O,H,G thing hang (vi HGB+OGB =180°) va 0,25
GH =2GO

S
Suy ra —SZHE — 2
AEOG

HET
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O GIAO DUC & PAO TAO KY THI TUYEN SINH VAO LOP 10 CHUYEN

TINH PONG THAP NAM HOQC 2020 - 2021
MON: TOAN (chuyén)
PE CHINH THUC Ngay thi: 24/07/2020
(Deé thi gom c6 01 trang) Thoi gian lam bai: 150 phiit, khong ké'thoi gian phit dé
Dé s6 35

X-1 Jx-1) x+/x

1. Tim diéu kién xac dinh va rat gon biéu thic A.

) o Wx 1 1
Cau 1. (2,0 diém) Cho biéu thirc A =[ Vx ] ;
X
2. Tim tat ca cac gia tri cua X thoa 2A—x=3.
Cau 2. (2,0 diém)
1. Giai phwong trinh x*-2x*-3=0 .

2. Giai hé phuong trinh {X+ x+l= 2y+\/ﬂ—l.
X +y> =34
Céu 3. (2,0 diém)
1. Giai phuong trinh (P):y=ax’* (a=0). Tim gia tri cia a biét rang (P) di
qua diém M (-2;12).

2. Tinh s8 do goc tao boi duong thang d :y = x+8 vdi truc hoanh Ox.

Cau 4. (1,0 di€ém) B&n ntra hinh tron cé ban kinh bang 2cm
ti€p xtc ngoai voi nhau, duoc dat trong mot hinh vudng
nhw hinh vé. Tinh dién tich hinh vudng.

Cau 5. (2,0 diém) Cho BC la mét day cung cta duwong tron
(O;R) (BC #2R). Diém A di chuyén trén cung 16n BC sao

cho tAm O ludn ndm trong AABC . Cac duwong cao AD, BE, CF ctia tam giac AABC
dong quy tai H .
1. Chting minh AAEF d6ng dang v6i AABC .
2.Goi A', A lan luot la trung diém cua BC, EF . Chiing minh re‘”mg AH =20A’
va RAA = AA'OA'.
3. Chting minh R.(EF+FD+DE)=2S,,,., tit d6 suy ra vi trf cia diém A d¢
tong EF + FD+ DE dat gid tri 16n nhat.
HET
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,,-S'c’) GIAO DUC & PAO TAO KY THI TUYEN SINH VAO LOP 10 CHUYEN
" TINH DPONG THAP NAM HOQC 2020 - 2021
MON: TOAN (chuyén)
HUONG DAN CHAM Ngay thi: 24/07/2020

(Dé thi gom c6 04 trang)
I. Hedng dan chung
1. Néu hoc sinh lam bai khéng theo cach néu trong dap an nhung dung, chinh xac,
chit ché thi cho du s6 diém ctia cau do.
2. Viéc chi tiét héa ( néu ¢ ) thang diém trong huéng dan chdm phai ddm bao khong
lam sai 1éch huéng dan chdm va phai dwoc thdng nhat thuc hién trong t6 cham.
I1. D4p an va thang di€m
Cau 1. (2,0 diém)

NOI DUNG Piém

Cho biéu thirc A= (

Wr 1)1 1.0
x=1 Jx-1) x+x’

1. Tim diéu kién xac dinh va rut gon biéu thiic A.

Piéu kién: 0<x #1 0,25
0,25
3Wx -1 Jx+1 ’
A= — +\/;
x=1 (\/;—1)(\/;“) (x )
3x—1)=(Vx +1 0,25
) ).J;.(J;H)
(\/;—1)(\/}+1)
2\/;_2\/_ 0,25
= Nx=2x
7 x X
2. Tim tat ca cac gia tri caa x thdéa 2A—x =3. 1.0
2A-x=3 < dfx—x=3 0,25
(Vi -3)(1-+x)=0 0,25
x=9 0,25
Tla=1(1)
Vay x =9 la gid tri can tim. 0,25
Cau 2. (2,0 diém)
NOI DUNG Diém
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bit = x?, diéu kién >0

biéu kién: x>-1; y>0.

(1) & Vx+1-y2y =2y-x-1

(1) tré thanh 2 -2t-3=0 0,25
t=3 0,25
=
x=-1 (l)
Véir=3 ' =3 x=+3 0,25

0,25
<:>x+1—2y:(2y—x—1)(\/x+1+\/5)
<:>(x—2y+l)(l+\/x+1+\/5):0<:>x=2y—1 0,25
y=3 0,25
Thay vao (2) ta dwoc (2}7—1)2+)72 =34 =5y"-4y-33=0 -11
Y77
So vdi diéu kién ta dwoc y=3, suyra x=5. 0,25
., N x=5
He congh1em{
y=3
Cau 3. (2,0 diém)
NOI DUNG Piém

(P) di qua diém M(-2;12)=12=a(-2)’

=a=3

Duong thang d:y=x+8 cat Ox tai A(-80). 0,25
Puong thang d:y=x+8 cat Oy tai B(0;8). 0,25
Géc tao boi dudng thing d va Ox 1a géc OAB 0,25
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— 8
Ta co tanOAB=%=ﬂ=l
OA |-§|
G6c tao bdi duong thang d:y=x+8 véi truc Ox bang 45°. 0,25
Cau 4. (1,0 diém)
NOI DUNG Diém
o
A
B
it AC-2=x, x>0. 0,25
Ap dung Pitago trong AABC : 0,25
x=-2+23
BC?=AB'+AC? &4 =22 +(2+x) &’ +4x-8=0
x=-2-23 (1)
Canh hinh vudng 1a 4—2+2+3 =2+2/3 (cm). 0,25
Diént tich hinh vuéng 1a § = (2+2v3)=16+8V3 (cm’) 0,25
Cau 5. (2,0 diém)
NOI DUNG Diém
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K
T giac AEHF noi tiép = AFE = AHE ( cing chan AE ) 0,25
Lai c6 AHE = BHD ( di dinh ) 0,25
ﬁ)=ﬁ(cﬁngphu@):>ﬁ=ﬁ 0,25
Suy ra AAEF dong dang vdi AABC (g - g). 0,25

Tacoé KB//CH; KC//BH suy ra BHCK la hinh binh hanh. Do d6 A’ 1a 0,25
trung diém ctia KH . Nén OA’ la duong trung binh cua AAHK .

Suy ra OH =2.0A’ 0,25
Goi R, R' Tan luot 1a ban kinh duong tron ngoai tiép AABC, AAEF ; 0,25

AA' la trung tuyén AABC; AA, 1a trung tuyén AAEF ;
Do AAEF dong dang véi AABC

R _AA :>R.AA1=AA’.R'=AA'.ATH=AA'.2120

’
1

Vay RAA = AAA'0. (1) 0,25

Goi B', C' lan luot la trung diém ctaa AC, AB. Ta c6 OB' L AC; 0,25
OC' L AB. Suy ra OA’, OB’, OC’ Tan luot la duwong cao ctia cac AOBC,
AOCA, AOAB.
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Saase = Saose T Sr0ca T Sa0m = %(OA’.BC +0OB'.AC +0C".AB)

& 2S5 = (OA’.BC +0B".AC + OC'.AB) (2)

Theo (1) suy ra OA'=R. A Ay ty s6 gitta hai tam giac dong 025
AA’ AA'
dang AABC va AAEF nén A4, =E. Twong tuw OB'= R.Q ;
AA" BC AC

oC'= R.@

AB
Thay vao (2) ta dwoc 0,25
25 e =R| = BC + 2 AC+ 2 AB | = R(EF + FD + DE)

BC AC AB

Do R khéng d6i nén (EF +FD+DE) dat gia tri 16n nhat khi S, 16n 0,25

nhat.

Ta co S, 5 =%AD.BC do BC khong ddi nén S,,;c 16n nhat khi AD 16n

nhat, ma AD 16n nhdt khi A 1a diém chinh gitta cia cung lén BC.

—me Hboem
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT

BINH PINH NAM HOC 2020-2021
Mon thi chuyén: TOAN (Chuyén Tin)
Dé chinh thic Ngay thi: 18/7/2020

Thoi gian lam bai: 150 phut
Dé s6 36
Bai 1. (2,0 diém)

1. Thu gon biéu thirc: 4 =(4++15)(v5—3)y4-+/15.

2. Cho phuong trinh: 2019x” —(m—2020)x—2021=0 (véi m la tham s8). Tim m d¢

phuong trinh 6 2 nghiém x,, x, thoa: x, +x, = \/x? +2020 —/x2 +2020.

Bai 2. (2,5 diéin)
1. Giai phuong trinh: 5y1+x* =2(x* +2).

¥ —xPy+x’ -y’ =0

2. Giai hé phuong trinh: .
xy+3y—~x+3-2=0

Bai 3. (1,5 diém)
Chtmg minh rang khong ton tai sd nguyén 7 théa man (2020° +1) (#’ +2018n).

Bai 4. (3,0 diém)
1. Cho hinh thoi ABCD ¢6 ABC = 60°. Goi M la diém bat ky trén duong chéo BD. Goi
H, K lan luot 1a hinh chi€u vudng goc cia M trén AB, AD va N la trung di€ém cua
doan HK. Trén nita mit phang c6 bo 1a duong thang BD chita diém 4 dung tam giac
déu BED. Chting minh 3 diém M, N, E thang hang.

2. Cho tam gidc ABC nhon (4B < AC) ndi tiép trong duong tron tam O. Dudng phan
giéc trong cia BAC cdt duong tron (0) tai D khac A. Goi M 1 trung diém ctia AD
va  E la diém d6i xting v6i D qua tdam O. Puong tron ngoai ti€p tam gidc ABM
duong thing AC tai diém F khac 4.
a) Ching minh BM.BC = BF.BD.
b) Chitng minh EF 1 AC.

Bai 5. (1,0 diém)
Cho x, y,z la cac sO thuc duong théa x+y+2z=1. Tim gid tri nho nhét cua biéu

thitc:

_x+yz+y—|-zx+z—|-xy
y+z zZ+x x+y'

p
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HUGONG DAN GIAI

Bai 1. (2.0 diém)

1. Thu gon biéu thac: A=(4+\/E)<\/§—\/§)\/4—\/E.

2. Cho phuong trinh: 2019x” —(m—2020)x—2021=0 (véi m la tham s8). Tim m d¢€

phuong trinh c6 2 nghiém x,, x, thoa: x, +x, = \/x2 42020 — /2 +2020.

1.Ta c6 2424 =(8+2415)(V5 —3)y/8-2415 :(J§+J§)2 (V5-43) (\/E—ﬁ)z
= (V5 +3) (V53] =(5-3] =4.

2. Vi a.c =2019.(—2021) < 0 nén phuong trinh c6 hai nghiém phan biét trdi dau voi moi m

x, +x, =m—2020
Khi d6 phuong trinh c6 hai nghiém x,, x, thoa hé thirc Viet: 2021

12 =019

% +x,=0
&

X — X, .
JxE 42020 +/x2 +2020

YCBT & 1+, =it 8)ln—x)

742020+ k2 42020 |1

Suy ra x,+x, =0 = m—2020=0 < m = 2020; hodc 1= ) (%)
Jx 42020 +/x2 +2020

® Véi x; <0<x,=x%—-x<0 — VP <0<l nén () khong xay ra=>khong co gié tri

m.

2
® Véi x, <0< x, suyra x, —x, >0, khi dé (x)& (¥, —x,) :(fo +2020 4/ +2020)

& —x,2, =2020+[(x? +2020)(x} +2020) (1)

Ta 6 VT ) =—xx, = % <2020 <VP, = khong c6 x,, x, thoa (1) = khong c6 gia tri

m.

Vay m = 2020 thoa yéu cau bai toan.
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Bai 2. (2.5 diém)
1. Giai phuong trinh: 5y1+x° =2(x* + 2).

2 —xy+xy —y =0 (1)

xy+3y—Jx+3-2=0 (2)

2. Giai hé phuong trinh: l

1.Dieukién: x> —1.Dat u=+x+1>0 va v=+x" —x+1 >0, suy ra W+t =x242.

=2
Ta duoc: 2(u2 +v2):5uv<:){u s
v=2u

o Vi u=2v=+Jx+1=2vx’ —x+1 & 4x> —5x+3=0 vo nghiém (do A =-23<0).

e Vi v=2u=+x"—x+1=2Jx+1x"-5x-3=0< Si\/_ (thoa).

Vay tap nghiém ctia phuwong trinh la: § = { 5

5+\/§_5—\/ﬁ}
2 '

Céch khdc: (Ho trg ciia mdy tinh cim tay)

biéu kién: x > —1. Binh phuong hai v€ cua phuong trinh da cho, ta duoc:

541+ x° =2(x" +2) & 4x* —252° +16x° —9 =0 & (4x” —5x + 3)(x” —5x—3) =0

4x* -5 3=0
x*—5x—-3=0 2

2. Diéu kién x > -3

X
Tacd (1) = x* (x—y)+ 1y (x—y)=0<(x— 419y =0s .
acsd (1)ex*(x—y)+y° (x—y) (x=)(**+57) N

e Voi x=y, thay vao (2) tadugc: x* +3x—x+3-2=0&x"+3x—4+2—x+3=

x=1
& (x—1)(x+4)+

1—x
—=0< 1

N +4———==0 (3
2++x+3 x 2+\/m ()
1++x+3

Tacd (3)& x+3+——=
24++/x+3

=0, nhan thdy VT >0, véi moi x >—3, nén PT v0 nghiém.

Do d¢6 trong truong hop nay hé phuong trinh cd nghiém la x =y =1.

e Véi x* +y* =0« x=y=0, thay vao (2) ta dugc: —/3-2=0 (vo 1y).
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" Vay nghiém ctia hé phuong trinh da cho 1a: (x;y) = (1;1).

Bai 3. (1.5 diém)
Chitng minh rang khong ton tai s8 nguyén # thoa man (20202020 + 1) : (n3 + 2018n).

Taco: n’+2018n=n(n’ +2018)=n(n’ —1)+2019n=n(n—1)(n+1)+ 2019

e Vi n(n—1)(n+1) la tich 3 s6 nguyén lién tiép nén chia hét cho 3, 2019x chia hét cho 3.
Suy ra n’ +2018n: 3. (1)

e Ta c6 2020 chia 3 du 1 suy ra 2020° chia 3 dw 1 suy ra 2020°* +1 chia 3 du 2.

Do d6 2020 +1/ 3. (2)
T (1) va (2) suy ra (20202020 +1) / <n3 +2018n), vOi moi gia tri nguyén cta 7.

Vay khong ton tai s6 nguyén n thoa man (20202020 + 1) : (n3 +2018n>.

Bai 4. (3.0 diém)
1. Cho hinh thoi 4BCD c¢6 ABC =60°. Goi M la diém bat ky trén duong chéo BD. Goi
H, K lan luot 1a hinh chi€u vudng goc cia M trén AB, AD va N la trung diém cua
doan HK . Trén ntra mat phang cé bo 1a dwong thang BD chita diém 4 dung tam giac
déu BED. Chting minh 3 diém M, N, E thang hang.

2. Cho tam gidc ABC nhon (AB < AC) ndi tiép trong dudng tron tam O. Puong phan
giac trong cua BAC cit duodng tron (0) tai D khic 4. Goi M la trung diém cta AD

va  E la diém d6i xtng v6i D qua tam O. PBuong tron ngoai tiép tam giac ABM
duong thing AC tai diém F khéc 4.

a) Ching minh BM.BC = BF.BD.

b) Chiing minh EF' 1 AC.

1. Goi F la giao diéfm MH va EB; G la giao diém ctia ED va MK .

e Nhian thdy BA, DA lan lwot la tia phan gidc ctia cac goc EBD va EDB, ma tam giac
BDE la tam giac déunén BA L ED va DA | BE .
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Do d6 MF j/ EG (cung vudng v6i AB) va MG /| EF
(cung vudng véi A4D), suy ra tit gidc EFMG la hinh
binh hanh.

e Goi I la trung diém cta ME, suy ra I cing la trung
diém cta FG.

e Goi P la giao diém cua HK va MI .
Vi HK /| FG, theo dinh li Talét suy ra:

HP MP PK
IF MI IG’

Lai ¢6 IG=IF ——HP=PK hay P la trung diém
cua HK .Dod6é P=N.

C
Do d6 M, N, I thang hang, ma M, I, E thang hang
nén M, N, E thang hang.
2. ) Vi ttt gidc ABMF ndi ti€p, suy ra: MBF = MAF va BFM = BAM . (1)
Vi ngii gidc ABDCE ndi tiép, suy ra: DBC = DAC = DEC va BAD = BCD. (2)

Ti (1) va (2) suy ra: BEM = BCD; MBF = DBC
,suy ra AMBF ~ADBC (gbc - gbc), do dé

BM BF
BD  BC

BM .BC = BF.BD (dpcm).

b) @ Vi BAD = CAD = BD=CD = BD =CD .

Ta ¢ DE la dudong kinh cia (O) nén

DAE =90°

e Goi [ 1a trung diém cua BC, ma D la diém
chinh gitta cung nhé BC nén DE 1 BC.

Khi d6 ADIC ~ ADCE :>C—D:@.
CI EC

e Vi BDM =BCF (cing chan cung 4B).

3)

Ta 6 BMA = BFA—— BFC = BMD.

(4)
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Tt (3) va (4), suy ra ABMD ~ ABFC, do dé:
MD BD DA CD ©-2 DA DE

— = — Ccl _EC — )
CF BC 2CF 2CI CF CE
14 \ 14 DA DE \ e j— A
e Xét ADAE va ACFE , ta co: C_F:C_E va ADE = FCE nén ADAE ~ ACFE.

Suy ra CFE = DAE =90° hay EF | AC.

Bai 5. (1.0 diém)
Cho x, y,z 1a cac s6 thuc duong thoa x+y+z=1. Tim gia tri nho nhat cua biéu

thitc:

p

_x+yz+y+zx+z+xy
y+z zZ+Xx x+y'

e p22)0=2) (1-2)(1-%) (1-x)(1-)

y+z z+x x+y
_Ga)x4y) (a)+) (r+2)(x+2)
y+z z+x x+y

bata=x+y>0; b=y+2z>0; c=z+x>0.

Khi d6 ta duwoc: a+b+c=2 va P:E+%~I—a—b.
a c

coOsI
Tacs2p=lc ca @ ab ab be o idai2b—d4—P>2.
a b b c c a
Ddu "=" xay ra khi b_c:%:a_b vaa+b+c=2 —>a:b=c=%.
a c

. 2 2
Véi a:b:c:g suy ra x+y:y—|—z:z+x:§—>x:y:z:§.

Vay gia tri nho nhat ctia P bang 2 khi x:y:z:%.
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT

BINH PINH NAM HOC 2020-2021
Mon thi chuyén: TOAN (Chuyén Toan)
Dé chinh thic Ngay thi: 18/7/2020
bé s6 37 Thoi gian lam bai: 150 phut

Bai 1 (2,0 diém)

3X+4x =7 Ix+1 Jx-3

1. Tim t4t ca cac gid tri nguyén cua x dé biéu thic P = - -
& s x+2x-3 x+3 Jx-1

nhan gia tri nguyén.
2. Cho phuong trinh: 2x°—3x+2m=0. Tim m d¢& phuwong trinh trén c6 hai nghiém
1 1

X X%

phan biét x, x, khac 0 thoa =1

Bai 2 (2,5 diém)

.. x*—x*+1 1
1. Gidi phwong trinh; ——— ==
P & X2 +3x2—-x 2

JX+Y —4f3x+2y =-1

JX+Y=y—X

2. Giai hé phuong trinh {

Bai 3 (1,5 diém)

Tim t4t ca cdc s6 nguyén t6 p va g sao cho p®+3pg+q* la mot s6 chinh phuong.
Bai 4 (3,0 diém)

1. Cho tam giac ABC can tai A (voi BAC < 60° ) ndi tiép duong tron (O). Goi M 1a

diém bat ki trén cung nho BC. Chting minh rang MA> MB +MC.
2. Cho tam gidc ABC nhon (AB < AC) noi tiép trong duong tron tam O. Goi D 1a
trung diém canh BC va E, F twong ttmg 1a hinh chiéu vudng goéc ctia D 1én AC va AB.
Duong thang EF cat cdc duong thang AO va BC theo thtt tyu tai M va N.
a) Chiing minh tt gidc AMDN noi ti€p.
b) Goi K la giao diém cua AB va ED, L la giao diém ctia AC va FD, H 1a trung
diém cua KL va I la tam duong tron ngoai ti€p tam giac AEF. Ching minh
HI LEF.
Bai 5 (1,0 diém)

(x+y)* , (x+y)*
X* +y° Xy

Cho x,y 1a 2 sd thuc duong. Tim gia tri nho nhat cta biéu thic A=
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HUONG DAN GIAI
Bai 1 (2,0 diém)

3x+4Vx -7 Jx+1 /x-3
x+24x-3 Jx+3 Jx-1

1. Tim tat ca cac gia tri nguyén ctia x dé€ biéu thic P =

nhan gia tri nguyén.

2. Cho phuong trinh: 2x°~3x+2m=0. Tim m d¢& phuwong trinh trén c6 hai nghiém

1=1

phan biét x, x, khac 0 thoa | —-—
XX

Loi giai
1. biéu kién: x>0,x =1

o ax-7 xel Jx-3 (V)(3VR+T) xar (k-3
C x+2Jx-3  x+3 \/;—1_(&—1)(&+3) Jx+3 fx-1

(\/;—1)(3\/;+7) (\/; +1)(\/;—1) (&—3)(\/;+3)

_(\/;—1)(\/;+3) (\/;+3)(\/_—1) (x/;—l)(\/;+3)

Taco P

x

(Vx+3)vx -1 (Vx+3)(Vx-1) _(&+3)(&—1):&—1

_x-lv2 2
Ix-1 Ix-1

D& P nhan gid tri nguyén thi Vx -1eU (2)={-2-112}.Suy ra x{0;4;9}

:3x+4\/§—7—(x—1)—(x—9)_ X+4JX +3 (\/;+1)(\/§+3) Jx+1

2.Tacd A=(-3)"-4.2.2m=9-16m.

9
A>0 m<—
D€ phuong trinh ¢6 hai nghiém phan biét x,, x, khac khong thi {2 0 " 16 (%)
m= m=0
ix,=
Theo hé thitc Vi-ettacé | 2 2
XX, =M
2 2 2
- -4
Taco | t- Lottt o1 @(Mj BPRCLLY R
X X X X XX, (X1X2)
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1
g—4m m:E
ot ——-=1 @Z—4m=m2<:>4m2+16m—9=0<:> 9 (thoa man diéu kién (¥)).
m o9
2
1 9
Vay m=—m=——
VTR 2
Bai 2 (2,5 diém)
-x*+1 1
1. Gidi phwong trinh; ————— ==
P & x3+3x -x 2

JX+Y —f3x+2y =-1

2. Gii hé phuong trinh
+y=y-X

Loi giai
1. Ditu kién X* +3x*—x=0

4 2
Ta c6 );—Xz+1=1<:>2(x4—x2+1)=x3+3x2—x
X7 +3X° =X 2

4

S22 - -5x2+x+2=0

P - NS, @z(x +_j+(£_ j_
X X X

2

Dé’ctzl—x:n2 i+x —2<:>t2+2_i2 X

X G X

t=-1
Ta duogc phuong trinh 2(t2 +2)+t—5=0 o2t +t-1=0<

1
2

_1+\/§
.. .1 ) 2
Voit=-1thi ——x=-lex"—x-1=0
X X_1—J§

2

_—1+417
.. 1 .1 1 2 2 B
V01t=§ thi = X=—2-2X"=Xo2X"+x-2=0<

4
X 2 X_—1—\/1_7

4

+
Vay phuong trinh c6 nghiém x = 1_2 X =
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5 T x+y \/3x+2y—— JX+Y+1=/3x+2y 2X+Yy+1+X+y=3x+2y
aco =
JX+Y=y-—X X+y=y—X X+y=y-—X

{2 X+y=2x+y-1 {( ):2x+y -1 {y=4x—1 {y=4x—1
=

=
X+y=Yy-—X \VBx—-1=3x-1

y=4x-1 y=4x-1 X =
) =
5x—-1=9x"—-6x+1

1
9x2—11x+2—03 2 x—2 =—
= 2 _§’y_ —
9

Tht lai ta thdy (1;3) la nghiém, (% _§j khong phai 1a nghiém.

Vay he phuong trinh c6 nghiém (1;3)
Bai 3 (1,5 diém)
Tim tat ca cac s6 nguyén t& p va q sao cho p®+3pg+q° la mot s8 chinh phuong.

Loi giai
Gia st p*+3pq+q°>=a’.Suyra (p+q)*+ pq=a’

Do d6: pg=(a—p-q)(@a+p+Qq) va a+p+q>a-p-q.
Nhan thay vi p,q la s6 nguyén td nén ta chi xét 2 treong hop sau:
TH1: a-p-g=1va a+p+g=pq
Suyra a=1+p+Qvaa=pg-p-q
Kéthop suyra 1+ p+q=pg-p—0 suyra pq—2p-2q-1=0 suyra (p—2)(q—2) =5 suy ra
(p.a)=(37).(7.3)
TH2: Néu a+ p+q=q(1) (truong hop bang p tuong tw) . Khidé a- p-q=p(2)
Kéthop (1) va (2) tacod q+3p=0 (voly)
Vay chi co (p,q)=(3,7),(7,3)
Bai 4 (3,0 diém)
1. Cho tam gidc ABC cén tai A (vi BAC <60° ) ndi ti€p dudng tron (0).Goi M 1a

diém bAt ki trén cung nho BC . Ching minh ring MA > MB +MC .
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2. Cho tam giac ABC nhon (AB < AC) ndi tiép trong duong tron tam O. Goi D la
trung diém canh BC va E, F tuong (tmg 1a hinh chi€u vudng gdc ctia D 1én AC va AB.
Duong thang EF cat cic duong thang AO va BC theo tht ty tai M va N.

a) Chiing minh t& giac AMDN noi tiép.

b) Goi K la giao diém cua AB va ED, L la giao diém ctia AC va FD, H 1a trung
diém cua KL va I la tam duong tron ngoai ti€p tam giac AEF. Ching minh

HI LEF.

Loi giai
A

1. Dung tam giac déu AB'C'. Trén MA 14y H sao cho MH = MB' . Tam giac MB'H déu,
suy ra HB'M =60°, do d6 AB'H =C'B'M suy ra AAB'H = ACB'M( c.g.c ) nén AH =MC',
Do d6 MA=MB'+MC'. Tacd B'AM > BAM = B'M >BM, C'’AM >CAM = C'M >CM

Suyra MA>MB+MC
2.

a) Dé thdy DFAE noi tiép
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MAD =DAE — OAE :EA\E—(QO"—A/ER:) — ABC + DAE —90°

— e~~~ e~~~ e~ -

= ABC + DAE -90" = MAD => AMDN noi tiép

b) Dé thdy D la truc tdm tam gidc AKL Tam giac KEL vudng tai E, H I trung diém canh
huyén KL nén HEK = HKE . Ma HKE = DAE (cung phu ALK)

Suy ra HEK = DAE . Do d6 HE Ia ti€p tuyén cua duong tron (I).

Chting minh twong ty HF ciing la tiép tuyén cta (I) Suy ra HI L EF

Bai 5 (1,0 diém)
o e (XY) (X))
Cho x,y la 2 s0 thuc dwong. Tim gia tri nho nhat cta biéu thtte A=-——"-+
X“+y Xy
Loi giai
2 2 2 2 2 2 2 2
Ta c6 A:(x2+y)2 +(x+y) _X +2y +22xy+x +Y©+2xy 14 22xy2+2+x +y
X“+y Xy X“+y Xy X“+y Xy
2 2 2 2
14 22xy2+2+x Yy Xty
X“+y 2Xxy 2Xxy
2 2 2 2
Ta co szy2+x Y 5o 22xy2.x Y =2 (d&u bang xay ra khi x=y)
X“+y 2Xxy X“+yS  2xy
. X2+ y? 2xy v s ) ,
Tac6 ———2=—=1 (dau bang xay ra khi x=y)

2Xxy 2Xy
Do d6 A>1+2+2+1=6 (ddu bang xay rakhi x=y)
Vay gid tri nhé nhat cua A 1a 6 khi x=y.
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PE THI VAO 10 CHUYEN TOAN LANG SON 2020 — 2021

THAY NGUYEN TIEN TUAN - THPT CHUYEN CHU VAN AN

Dé 56 39
Cau 2: (2 diém)
a) Giai phwong trinh /x—3+%x+4 =3.
Giai

PK: x>3.

Cach1: Dat u=vVx-3;v=3x+4=u>0.

o . u+v=3 u=3-v
Ta c6 hé phuong trinh: (

f— .
Vout=7 " |V —(3-v)' =7
Tac6: V<3 va v’ -V +6v-16=0< (v=2)(v’ +V+8)=0<>v=2 vi vV’ +vV+8=0 v nghiém.

Véiv=2=3x+4=2=x=4.
X—4 X—4

+ =0
VX=3+1 ¥(x+4) +2¥x+4+4

Cach 2: Ta c6 ( x—3—1)+(€/m—2)=o@

1 1

+
Vx=3+1 \3/(x+4)2 +23Yx+4+4

b) Cho cac sd thyc x,y,z thoa man (\/}—\/?)3 +(\/§—x/§)3 +(\/_—\/;)3 =0. Tinh tong

=0 x=4.

< (x—4)

S:(x/;—ﬁ)zon+(\/§—ﬁ)2021+(x/_—\/;)2021.
Giai
Dat a=Vx—Jy;b=1/y -Vz;c=vz—x khidé taco a+b+c=0.
M3t khéc, ta c6: a° +b®+¢® —3abc = (a+b+c)(a’ +b* +c* —ab—bc—ca) =0

a=0
=a’+b*+c®*=3abc=3abc=0<|b=0.
c=0

Do vai tro ctia a,b,¢ nhue nhau nén ta chi can xét mot treong hop a=0=c=-b.

Khl dé S — a2021 + b2021 + C2021 — b2021 _b2021 — 0 .
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Cau 3:

a) Cho X, Y,z 1a cac s6 thuwc dwong théa man x+ y+z=1. Tim gia tri nhé nhit caa biéu
thirc

1 1 1
36x 9y z

Giai

S

%
L

Tacd P= (x+y+z)(3é 91y+%J (

>
Il

Vay minP:% khi 6x=3y=7 ma x+y+z=1=

N
Il

<
Il
wlN ol O

b) Cho a,b,c 1a cic s6 thuc dwong thoa man a+b+c =3. Chitng minh ring

a . b® . c? .3
(a+1)(b+1) (b+1)(c+1) (c+l)(a+1)_4'
Giai
Ta c6 a’ +a+1+b+1>§
(a+1)(b+1) 8 8 4
3 3
Twong tw b b+1 c+1 3 c c+1 a+1> 3

(bidciD) 8 8 4 (cil)arl) 8 8 4
Cong v€ véi vé cua 3 BDT trén ta co:

a . b? . c? +a+b+c+3 3
(a+1)(b+1) (b+1)(c+1) (c+1)(a+1) 4 4

=(a+b+c)

= a + b” + ¢ >3
(a+1)(b+1) (b+1)(c+1) (c+1)(a+l) 4

Cau 4:
a) Cho a,b 1a cic s6 nguyén duong thoa man a-1 va b+2021 déu chia hét cho 6

Chtng minh 4° +a+b chia hét cho 6
Giai
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 Tacé: 4 +a+b=4"—4-2016+(a—1)+(b+2021).

Ta chi can chitng minh 4 —4 chia hét cho 6 véi moi a nguyén duong.
Taco 4* —4=4(4"-1)=4.(4-1).(42 +4*° +..+1)=12.(4"" +4"° +...+1):6 =dpem.
b) Tim tat ca cac s6 nguyén t6 p sao cho p la wéc ctia 5° - 2°.

(5 -2)s-2)

1a mot s6 nguyén.
Pq

Tim tat ca cdc s6 nguyén t6 p va g sao cho
Giai
Ta c6: Néu p|5p — 2", theo Fermat ta ¢ 5° — 2P =5-2=3(mod p), suy ra p =3.
Ltc nay 3q|(53 - 23)(5q — Zq) hay q|39(5©| - 2° ) , tuong tu nhu trén suy ra ¢ =3 hodc
q=13.
* Néu q|5q -2, ta cling duoc p =3 hodc q=13.
q|5p _op
* Xét , P,q#3.
p|5* —2°
Do (2,q) =1 nén ton tai m, n sao cho 2m+ng =1 hay 2m=1(mod q)
Suy ra (5.m)" = (2m)” =1(mod q), do d6 ord, (5m) e {L p} va ord,(5m)| p -1
Néu ord, (5m) =1, hay 5m =1(mod q)
Suy ra 2=2(5m) =5.2m =5(mod ), do &6 g =3 (mau thuan)
Vay ord (5m) = p, suy ra p|q -1
Twong tu cling tir 5% = 2%(mod p), ta co q| p—1 diéu nay mau thuan véi (*)
Vay (p, 9) = (3; 3), (3; 13) hoac (13; 3).
Cau 5: Cho tam gidc ABC khong c6 goc tii, AB < AC, néi ti€p duong tron (O;R). Trong
dé B,C 6 dinh trén duong tron (O), A di dong trén cung l6n BC. Cic tiép tuyén voi

(O) tai B va C citnhautai M.Tit M ké duong thang song song véi AB, dwong thang
nay cat (O) tai D va E (D thudc cung nho BC), cit BC tai F,cit AC tai |.

a) Chtrng minh MBIC 1la ti gidc ndi ti€p trong mét dwong tron va FI.FM = FD.FE
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b) Chitng minh MIO =90°. Tim vi tri dim A trén cung l6n BC sao cho tam giac
IBC 6 dién tich 16n nhat.

) Puong thang Ol cét (O) tai P va Q (P thudc cung nhé AB). Dudng thang
QF cat (O) tai T (T khéac Q). Chiétng minh ba diém P,T,M thang hang.

Giai

a) Ta co MIC = BAC = MBC nén t giac MBIC noi
tiép dudng tron (K).

Cach 1: Ta co6: AFEC ~ AFBD (g.g) nén

E:E: FE.FD =FB.FC.

FB FD

Twong tu: AFIC ~ AFBM (g.g) nén
ﬂ:E: FI.FM =FB.FC.

FB FM

T 6, ta c6: FI.FM = FD.FE.

Cach 2: Dung phuong tich, ban chéat chinh ttr cach 1
ra dé€ duogc tinh chat ctia phuwong tich:

Ta c6: FI.LFM = FB.FC (phuong tich d6i véi (K)).

Xét duong tron (O) thi FB.FC = FD.FE nén FI.FM = FD.FE .

b) Vi MBIC ndi ti€p va MBOC ndi tiép duong tron duwong kinh MO nén 5 diém
M,B,0,1,C cung thudc duwong tron deong kinh OM nén MIO = 90° .

Tacod: Sy = % BC.d(I;BC); S 16n nhat khi d(1;BC) 16n nhat <> d(A;BC) 16n nhat. Khi
dé A nam chinh gitta cung lén BC.

c)Do FB.FC =FT.FQ= FT.FQ=FI.FM :'I::—T:%:AFTM ~AFIQ ma

FIQ =90° = FTM =90°.
Mt khac FTP =QTP =90° nén PTM =180°. Vay P,T,M théng hang.

Cau 6. Bén trong hinh chit nhit c6 chiéu dai 101cm va chiéu rong 20cm cho 10101 di€m.
V& 10101 hinh tron c6 tdm Iin lwot 1a 10101 diém di cho va ban kinh déu bing /2 cm.
Hoi c6 hay khong 6 di€ém thudc vao phan chung ctia 6 hinh tron nhén chinh 6 diém ay
lam tam? Tai sao?
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Chia hinh ch* nhat thanh cac hinh vudng don vi canh 1cm thi
o tat ca 101x 20 = 2020 hinh vudng don vi. Khi d6, ton tai it

nhat mot hinh vudng don vi c6 it nhat [%} +1=6 diém

trong 10101 diém da cho. Xét hinh tron c6 tam 1a 1 trong 6 diém

d6, ban kinh +/2 cm thi s& chita hoan toan hinh vudng don vi

trén (vi duong chéo cuia hinh vudéng don vi nay c6 ban kinh la

2 cm) nén phén chung ctia 6 hinh tron ¢6 tam 1a 6 diém trong

hinh vudng do sé chtra toan bd hinh vudng don vi trén. Do d6 c6 dpem.
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GIAO DUC VA PAO TAO KY THI TUYEN SINH LORAGTHIENAM2020M

"~ TINH 1 QUANG NINH Moén thi: Toan (chuyén)

(Danh cho thi sinh thi vao Treong THPT Chuyén Ha Long)

DE THI CHINH THUC Thoi gian lam bai: 150 phiit, khong ké'thoi gian giao dé
(DE thi nay c6 01 trang)

Pé s6 40

Cau 1. (2,0 diém)

=2 3-Jx  x-5Jx+6 Jx -1

Cho biéu thitzc A= (

2x/§+1 2% - 1 Jx+2 }(3\/— \/§+4}

x>0, x=1 x#4, x#9.
a. Rat gon A.
b. Tim x @& A< 2.
Cau 2. (2,5 diém)
1. Cho phuong trinh X* —2mx* +m’ —2m+2=0 (m la tham s8). Tim m d&
phuong trinh ¢6 4 nghiém phan biét X, X,, X,, X, théa man X14 + Xg + Xg + Xj =24.
2x+y =y +y-x

2. Giai hé phwong trinh .
Jy-1=x+3y+1-4

Cau 3. (1,0 diéin) Cho x, y 1a hai s thuc thoa man X* +5Yy® + 4xy + 3X + 4y = 27 . Tim gi4
tri lon nhat, nho nhat cta biéu thite M =X+ 2y
Cau 4. (3,5 diém) Tk mot diém A 6 bén ngoai duong tron (O) ké cac ti€p tuyén AB, AC va
cat tuyén ADE v6i duong tron (B, C la cac tiép diém, AD < AE, DB < DC). Qua diém O
ké duong thiang vudng goc véi DE tai H, duwong thing nay cit duong thing BC tai K.
Chiing minh:

a. T giac BCOH noi ti€p;

b. KD la tiép tuyén ctia dwong tron (O);

c. DBC = HBE.
Py N2 N 7 2 7 v ~ A ab(a+b) \ ~
Cau 5. (1,0 diém) Tim tat cd cac cdp sO6 nguyén duwong (a; b) sao cho “abi2 la so
apn +
nguyen.
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TINH QUANG NINH LOP 10 THPT NAM 2020
Moén thi: Toan (chuyén)
PE THI CHINH THUC (Huéng dén nay c6 03 trang)
Céu So lugc 101 giai Diém
A (2\/§+1)(\/§—3)—(2\/§—1)(x/§—2)+ X+2 3y _a/x -4
a. A= : 0,5
(Vx-2)(vx-3) Jx-1
Jx -3 (3&+2)(\&—2)_3\/§+2
L (g e R "
2,0 &)
b.A<2<:>M—2<O<:>M<O 05
Yx-1 Yx-1 /
Vi VX +4>0 véimoixnén VX —1<0 < +/x <1< 0<x<1
0,5
KL: 0<x<1.
1. D3t x* =t. Phuong trinh tro thanh t* —2mt+m? —2m+2=0 (*
b€ phuwong trinh da cho c6 bon nghiém phan biét thi pt (*) c6 hai nghiém
A'=2m-2>0 0,5
phan biét t;;t, dwong <t +t, =2m >0 S m>1
tt,=m’-2m+2>0
X X+ X + Xy =245 2t 410 ) = 24 0,25
& (L +t,) —2tt, =12 m? +2m-8=0 0,25
@ ; a) Giai phuong trinh dwoc m, =—4 (loai), m, =2 (t/m dk). KL. 0,25
' 2.bK: y>2Lx+y>0;x+3y>-1 0,25
2 X+y=
24/x+y=y2+y—x<:>(«/x+y+1) =(y+1)2<:> y=y 0,5
JX+y=-y-2
JX+Yy=-y—2 (loaido y>1)
JX+Y =y x=y° -y (t/m dk) thay vao phwong trinh 0,25
JY-1=x+3y+1-4 duoc \/y-1=y-3 (dk:y>3)
Bién d6i phuwrong trinh thanh y* -7y +10=0. 025
Giai phuwong trinh duoc y, =2 (loai do dk y >3), y, =5 (t/m dk) ’
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x=20
Véi y =5= X =20. Vay hé phrong trinh c6 nghiém { c
y:
x> +5y° +4xy+3x+4y:27<:>(x+2y)2 +3(x+2y)+(y—1)2 =28 0,25
3) 121 2
<:>(x+2y+—j =——(y—1) 0,25
2 4 ’
> 3) 121 3] 11
(L0d) | vay (x+2y+§j STc> x+2y+E s?<:>—7£x+2ys4 0,25
, - , x=-9
Vay M 16n nhat la 4 khi , M nhonhatla —7 khi 0.25
y=1 y=1 '
a. Chira ABO = AHO = ACO =90° = 5 diém A, B, O, C cung thudc duong
1,0
tron duwong kinh AO = t gidc BCOH noi ti€p
b. Tt gidc BCOH néi tiép = CHO = CBO . A OBC can = CBO = BCO 005
— OHC = OCK . ’
A OHC va A OCK c6 OHC =0CK, O chung = AOHC « AOCK
0,25
OH _o¢ = OH.OK =0C?
OC T 0K
ma OC=0D = OH.OK =0D* = OH OD 0,25
OD OK
. OH OD A
AOHD va AODK ¢6 —=——-, O chung = AOHD o AODK 0,25
OD OK’
— ODK =OHD =90° = KD Ia ti€p tuyén cua (O) 0,25
4
(3,5d) | ¢ Tt gidc BCOH noi ti€p = HBK = HOC, BHK =BCO, theoy b ¢6
— — 0,25
BCO =0OHC = BHK =0HC.
A OHC va A BHK c6 HBK = HOC;BHK = OHC = ABHK o AOHC =
0,25
HO _HC = HB.HC = HO.HK
HB  HK
A ODK vudng tai D, dudng cao DH = HO.HK = HD?,
laic6OH L DE = HD=HE = HB.HC = HE? = 1t _HB 0,25
HC HE
BHK = OHC, KHE = OHE =90° = BHE = CHE
A BHE va AEHC ¢6 HE:EV BHE CHE = ABHE v AEHC = 0,25
HC HE
HBE = HEC

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



Website:tailieumontoan.com

Lai co DEC = DBC (hai goc ndi tiép duong tron (O) cling chan DC )
— - 0,25
= DBC =HBE.
ab(a+b 2(a+b 2(a+b
B(arb) o ) 2@*h) ) 2Aaxh) 025
ab+2 ab+2 ab+2
2(a+h)
a>l b>1=(a-1)(b-1)>0<=a+b<ab+l<ab+2 :ﬁ<2
an+
0,25
2(a+h) . . 2(a+b) 2(a+h)
5 —— >0, két hop véi ———= - 7=
ab+2 ab+2 ab+2
(1,0 d) o 2a+2b=ab+2<(a-2)(b-2)=2. 0,25
n R a-2=1 a=3_ _ [a-2=2 a=4
Két hop dk a,b nguyén = = hoac = .
b-2=2 b=4 a-2=1 b=3
0,25
KL: Cac cdp sO can tim la (3;4) va (4;3).
Hinh vé cho cau 4
K
B
E
H
A @
C

Nhiing chi y khi chim thi:

1. Huéng dan chdm nay chi trinh bay so Itgc mot cach giai. Bai lam cta hoc sinh phai chi
tiét, 1ap luan chat ché, tinh toan chinh xac méi cho diém t6i da.

2. C4c cach giai khac néu dtng van cho diém. T chdm trao ddi va thdng nhat diém chi
tiét.

3. C6 thé€ chia nho diém thanh phan nhung khong dudi 0,25 diém va phai thong nhat
trong ca t6 cham. Di€ém thong nhat toan bai la tong sd diém toan bai da chdm, khong lam
tron.

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



SO GIAO DUC VA PAO TAO PE THI TUYEN SINH LOP 10 TRUONG THPT CHUYEN

NAM PINH NAM HOC 2020-2021.
S - Mén thi: Toan (chung) — Pé 1
DE CHINH THU'C Danh cho hgc sinh thi vao cac 16p chuyén tu nhién

Thoi gian lam bai: 120 phit.
(Pé thi gém: 01 trang)

Cau 1.(2,0 diém)
S S
Jx2—6x+9

2) Tim tat ca cac gia tri cua tham s6 m dé duong thang y = x+3—m cit parabol y = x tai hai diém phan
biét.

3) Tinh ban kinh dwong tron ngoai tiép tam giac déu ABC , biét do dai canh cua tam giac 1a+/3 cm.

4) Cho hinh nén c6 thé tich V = 4z cm®, biét ban kinh day R = 2 cm. Tinh chiéu caocaahinh nén dé.

X N Jx+1 _x+2
X+4X+1 X-1 xix-1

1) Tim diéu kién xac dinh cua biéu thiac P =

CAu 2.(1,5 diém) Cho biéu thuc P = (v6i x=0;x#1).

1) Rat gon biéu thuc P .
2) Chirng minh P >§Vc’yi moi x>0va x=1.

Ciu 3.(2,5 diém)
1) Cho phuong trinh x* —(m+1)x+2m-2=0 (véi m la tham sb).
a) Chizng minh rang véi moi gia tri ciia tham sé6 m thi phuong trinh ludn ¢ nghiém.
b) Tim tat ca cAc gid tri ciia tham s6 m dé phuong trinh c6 hai nghiém dwong phéan biét x,; X, sao cho

\/x1+2—\/x2+2 =1.

2) Giai phuong trinh x* —3x? —3x+2,/(x+1)’ =0.
Cau 4.(3,0 diém)Tudiém A ndm ngoai duong tron(O) ké cac tiép tuyén AB, AC dén duong tron (B,C la
cactiép diem). Doan thang AOcit BC va duong tron (O) lan luot tai M val.Goi D la diém thudc cung 16n
BC cua duong tron (O) (véi DB < DC).

1) Chitng minh rang ABOC la ti gidc ngi tiép val 1a tam duong tron noi tiép tam giac ABC .

2) Goi E,F lan luot Ia hinh chiéu vubng géc cia A trén cac duong thang DB, DC . Chitng minh DM
vubng goc voi EF .

3) Goi K la giao diém thir hai cua tia DM véi duong tron (O). Chang minh K1 I3 tia phan giac cua AKM.
Cau 5.(1,0 diém)
X2 (y+1)+3x+1= X2 \1-y
X2 +9=6x1-y —Vx-1
2) Cho a,b,c la cac sb duong thoa man/a+1++vb+1++/c+1=6. Tim gia tri nho nhét cia biéu thuc

P=+a?+ab+b?++vb?+bc+c? ++/c? +ac+a’.

1) Giai h¢ phuong trinh {




SO GIAO DUC VA PAO TAO PAP AN VA HUONG DAN CHAM
NAM PINH PE THI TUYEN SINH LOP 10 TRUONG THPT CHUYEN

Nam hoc: 2020 - 2021

DE CHINH THUC Mo6n thi: Toan chung — D& 1

Danh cho hgc sinh thi vao cac 16p chuyén ty nhién

(Huéng dan chdm gom 06 trang)

Cau Néi dung piém
1) Tim diéu kién xé4c dinh cua biéu thuc P = ;
VX2 —6x+9
2) Tim tat ca cac gia tri caa tham s m dé duong thang y = x+3—m cat parabol
. y = x* tai hai diém phan biét.
Caul ’ . ’ (2,0d)
3) Tinh ban kinh duong tron ngoai tiép tam giac déu ABC , biét 6 dai canh cua tam
giac 1a+/3 cm.
4) Cho hinh nén c6 thé tich V = 47 cm?®, biét ban kinh day R =2 cm. Tinh chiéu cao
cuahinh non do.
Piéu kién xac dinh x* —6x+9>0 < (x—3)° >0 0,25
1)
< x#3. KL: Vay DK xac dinh caa biéu thuc 1a; x = 3. 0,25
Puong thang y = x+3—m cit parabol y = x? tai hai diém phan biét khi va chi khi
phuong trinh x* = x+3-m ¢ hai nghiém phan biét 0,25
2) | = x2—x-3+m=0 c6 hai nghiém phan biét
c>A>O<:>13—4m>O<:>m<% . 0,25
Goi M, G lan luot 13 trung diém cua BC va trong tm cua tam giac ABC .
. . 3 0,25
Taco AM = AB.sin60° =—cm.
3) 2
Bén kinh duong tron ngoai tiép tam giac ABC: R=GA= % AM = R =1cm. 0,25
Goih 1a chiéu cao cua hinh nén ta co thé tichV = LR 0,25
4) 3
:%ﬂth:4ﬂ:>h:30m. 025
Cho bidu thic p= X4 ¥X¥1 x+2 (V6i x>0;x#1).
X+4/X+1 X-1 xix-1
Céu 2 15

1) Rat gon biéu thuc P.

2) Ching minh P >§véi moi x>0va x=1.




4 AL . X Jx+1 X+2
Vé6i dieu kién x>0;x =1 tacod: P= + -
)i X1 (Vx-1) (V1) (V1) (cex+t) | 0%
B X . 1 X+2
x+x+1 /x-1 (\/;—1)(X+\/;+1)
x(«/;—l)+(x+\/§+1)—x—2
_ 0,25
(\/;—1)(x+\/§+1)
1)
X X —X+/x -1
(ﬁ—l)(x+ x+1)
(&—1)(x+1)
= 0,25
(ﬁ—l)(x+\/;+l)
X+~/X+1 ’
Xét hiéu P—g=—x+1 —EC> P—g=—x_2\/;+l 0.25
X++/x+1 3 3 3(x+ x+1) ,
2
2 (\/;—1)
) | eP-t=r——
3 3(x+\/§+1)
, 0,25
. ( X—l) >0 2 2
Vé6i dieu kién x>0;x =1 taco =>P-—>0&P>—.
3(x+\/§+1)>0 3 3
1) Cho phuong trinh XZ—(m+1)X+ 2m—-2=0 (v6i m la tham sd).
a) Chting minh rang véi moi gié tri cua tham s6 m thi phuong trinh ludn c6 nghiém.
Cau 3 b) Tim tat ca cé4c gia tri cua tham s m dé phuong trinh c6 hai nghiém dwong phan 2.5
biét X, X, 580 cho /x +2 /X, +2 =1.
2) Giai phuong trinh x* —3x° —3x+2w/(x+1)3 =0.
Tacd A=m>-6m+9 0,25
<:>A:(m—3)2 = A>0 véi moi m.
1.a) 0,25

Viy phuong trinh ludn c¢6 nghiém véi moi gia tri cua tham sé m.




Tac()xz—(m+1)x+2m—2:0<:{ 0,25
X=m-1.
. . ) . Im=-1>0 m>1
Phuong trinh ¢6 hai nghiém duong phan biét khi 1) 0.25
m-1+2 m =3
X, =2
1b) | THL: [ ' khi d6 /% +2—/%, +2 =1 2-Vm+l=1Vm+l=1<m=0
X, =m-1 0,25
khong thoa mén (1).
=m-1
TH2: ,  Khids X +2-x,+2=1Vm+1-2=1Vm+1=3< m=8
2 = 0,25
thoa man (1). Vay m=8 thoa man yéu cau bai toan.
Piéu kien(x-1)’ >0 & x> -1, 0,25
PT< x* —3x(x+1)+ 24(x+1)3 =0.
Pity =+/x +1 (diéu kién y > 0) ta duoc phuong trinh x* —3xy? +2y* =0 0.95
2 X=Yy
< (x— X+2y)=0<
(-9 (s )0 %
2) ; NG
X2 5
Voix=y ta du:qcx=x/x+1<:>{ ) 1 O<:> X= 1+2 > (théa mandiéu kién). 0,25
x> —x-1=
. x<0
Voix=-2y tadu:ocx=—2\/x+1<:>{ > _ax_a O<:>X=2—2x/§ (théa manbK).
X>—4x—4=
0,25
. . 1
Vay phuong trinhda cho co6 hai nghiém x :+T\/§; x=2-22.
Tirdiém A ndm ngoai duong tron(O) ke céc tiép tuyén AB, AC dén duong tron (B,C la
cactiép diém). Doan thing AO cit BC va duong tron (O) lan luot tai M, 1. Goi D la
diém thugc cung lén BC cua duong tron (O) (véi DB < DC).
1) Chung minh rang ABOC la tir gi4c noi tiép val 1a tim duong tron noi tiép tam giac
Cau4d | ABC. 3,0d

2) Goi E,F lan luot la hinh chiéu vudng goc caa A trén cac duong thang DB, DC .
Chaing minh DM vuéng goc véi EF.

3) Goi K la giao diém tht hai ciia tia DM véi duong tron (O).Ching minh ring K

la tia phan giac cuia AKM .




Ta co AB va AC I tiép tuyén cia (O) nén ABO =90° va ACO =90°. 0,25
Suy ra ABO + ACO =180°, suy ra tir giac ABOC ndi tiép. 0,25
Taco ACI =CBI (Mi lién h¢ giira goc noi tiép va goc tao bai tiép tuyén va day cung).

1) | Theo tinh chét 2 tiép tuyén cat nhau ta c6 AO la trung truc cua BC, suy ra tam giac IBC can 025
tai I, suyra ICB = IBC. '
Suy ra ACI = BCI , suy ra Cl la phan giac cua goc ACB.

Chimg minh twong tu ta c6 Bl la phan giac cua goc ABC, suy ra | 1a tdm duong tron noi 0.95
tiep tam giac ABC. '
Taco AEB+ AMB =180° , suy ra tir giac AEBMnai tiép, suy ra BEM = BAM . 0,25
Trong duong tron (O) ta co BDC = ABC (méi lién hé giira g6c noi tiép va goc tao bai tia 0.5
tiép tuyén va day cung). '

2) Tam giac AMB vudng tai M nén ABM +BAM =90°, suy ra DEM +EDC =90°. 0.25
Suy ra EM vudng géc véi DC. '
Chtrng minh tuong tu ta ¢6 FM vubng goc vaéi DB. 0.25
Suy ra M la tryc tdm cua tam gidc DEF, suy ra DM vudng goc véi EF. '
Xét tam giac MKC va MBD c¢6 MKC = MBD (hai gdc néi tiép ciing chin 1cung)
va KMC =BMD, suy ra hai tam giac MKC va MBD déng dang. 025

3 Suy ra %:M—C hay MK.MD = MB.MC.

) MB  MD
Chang minh tuong tu ta c6 MB.MC = MAMO.
0,25

Suy ra MK.MD = MAMO hay VA _ MK
MD MO




Xét hai tam gidc AMK va DMO c¢6 AMK = DMO va ﬂ=%
MD MO

Suy ra hai tam giac AMK va DMO ddng dang, suy ra AKM = DOM hay AKM = DOI.

Taco DCI = % DOI (méi lién hé giita géc c6 dinh & tam va goc ni tiép).

Suy ra Ea:%m.

0,25

Trong dudng tron (O) ta co DCI = IKD (hai goc noi tiép cung chén 1 cung)

Suy ra IKM = % AKM |, hay Kl la phan giac cua géc AKM.

0,25

Caub

x2(y+1)+3x+1=x*1-y (1)
X2 +9=6x1-y —/x-1. (2)

2) Cho a,b,c la cac sé duong thoa manva+1++b+1++/c+1=6. Tim gia tri nhé nhét

1) Giai h¢ phuong trinh {

cua bidu thac P =va? +ab+b? +b? +bc+c? +c? +ac+a?.

1,0

x>1
DK:{ <1.Datt:x\/1—y PK:t>0.
y<

Phuong trinh (1) tr& thanht? + xt —2x* —=3x—1=0 < (t—x-1)(t+2x+1) =0

St=Xx+1 (Vi t+2x+1>0Vt>0;x>1) = x1-y =x+1.

0,25

Thay vao phuong trinh (2) ta dugc: X +9=6(X+1) - VX -1 < x* —6x+3+/x-1=0
X—5

+——=0
JX=1+2

j:0<:> X =5 (théa mén) (vix—-1+

<:>x2—6x+5+(\/ﬁ—2)=0<:>(x—1)(x—5)

1

JX=1+2

11
= Yy =—— (théa man).
y 25( 0 )

<:>(x—5)[x—1+ >0 Vx=>1)

1
JXx=1+2

Vay hé phuong trinh cé nghiém (5;—%) :

0,25

Taco a’+b?>2ab
— 4a% + 4ab + 4b? =(a2+b2)+3a2 +4ab +3b% > 3a’ + 6ab + 3b?

:>4(a2+ab+b2)23(a\+b)2 = 2y/a’ +ab+b? >/3(a+b).
Tuong tu: 2v/b* +bc+c° 2\/§(b+c); 24/c? +ca+a’ 2\/§(c+a):> P>+3(a+b+c).

0,25




6

Chang minh: (x+y +2)’ <3(x*+y’+ 22) VX Y,z
& 2XY +2XZ + 2yz < 2x2 +2y% +27°

< 0<(x— y)2 +(y- z)2 +(z— x)2 (ludn dang).

Ap dung ta co: (\/a+1+\/b+1+\/c+1)2 <3(a+b+c+3)=a+b+c>9=P>93.

DAu bing xay ra khi a=b=c=3.Vay GTNN cua biéu thic 1a P =93 .

0,25

Luu y:

+ CAc cach giai khac dap an néu ding, phu hop véi chuong trinh THCS, ban giam khao thdng nhit

cho diém thanh phan twong tng.
+ Piém toan bai la tong diém cua cac cau khdng lam tron.
HET




SO GIAO DUC VA PAO TAO PE THI TUYEN SINH LOP 10 TRUONG THPT CHUYEN

NAMDINH NAM HOC2020-2021.
-~ : Mén thi: Toan (chung) — Pé 2
DE CHINH THU'C Danh cho hoc sinh thi vao cac 16p chuyén xa hoi

Thoi gian lam bai: 120 phut.
(Pé thi gém: 01 trang)

Cau 1.(2,0 diém)

1) Tim diéu kién x4c dinh cua biéu thuc P =

X—4

2) Tim tat ca cac gia tri cia tham sé6 m dé duong thang y = x+3—m cit parabol y=x? tai hai diém
phan biét.

3) Cho tam giac ABC déu, canh AB =+/3. Tinh ban kinh dudng tron ngoai tiép tam giac ABC .

4) Cho hinhnén c6 thé tich V = 4 cm?, biét ban kinh day R =2 cm. Tinh chiéu cao cua hinh nén do.

Cau 2.(1,5 diém) Cho biéu thirc P:[\/_ 7 1) ( \/\_/_ 1 \/1_ -
X + X+ X

j (VoI x=0;x =L x=4).

1) Rt gon biéu thuc P .
2) Timx déP=2.
Ciu 3.(2,5 diém)
1) Cho phuong trinh X* —2(m+1)x+m?*-2m-3=0 (véi m la tham s6).
a) Tim gia tri cua tham sém biét x = 2 1a mot nghiém caa phuong trinh.
b) Tim tit ca cac gia tri cua tham sé6 m dé phuong trinh c6 hai nghiém phan biét x;x, sao cho

X+ X2 —X —X, =8

h — . tVY—
2) Giai héphuong trinh x+l+l
—2y-2=
¢x+ 1+1

Céu 4.3,0 diém)Tudiém A ndm ngoai duong tron(O) ké cac tiép tuyén AB,AC dén duong tron (B,C 1a
cactiép diem). Doan thang AO cit BC va dudng tron (O) lan luot tai M va .

1) Chang minh rang ABOC la tir giac noi tiép val la thm duong tron noi tiép tam giac ABC .

2) Goi D ladiém thudc cung 16n BC cua duong tron(O) (véi DB < DC) vaK la giao diém thir hai cuatia
DM véi duong tron(O) . Ching minh ring MD.MK = MAMO.

3) Goi E, F lan luot 1a hinh chiéu vudng gdc cia A trén cac duong thing DB, DC . Chiing minh AF
song song v(yi”ME :
Cau 5.(1,0 diem)

1) Gigiphuong trinh (X* +x)/2x+3 = x> +3x* +x-2.

2) Cho a,b,c 1 c4c sé duong thoa mén 2a+2b+2c+ab+bc+ca=24. Tim gia tri nho nhét cua biéu
thac P =a® +b® +¢°. )

reee-HET

Ho vatén thi sinh:.......ccccooeiiiiiiie Ho tén, chit KY GT Lieccoiiiiiieece e
SE DA0 AANN: ... Ho tén, Chit KY GT 2iuceeiciccceecece e



SO GIAO DUC VA PAO TAO PAP AN VA HUONG DAN CHAM

NAM PINH PE THI TUYEN SINH LOP 10 TRUONG THPT CHUYEN
Nam hgc: 2020 - 2021.

M@n thi: Toan (chung) — Pé 2

DPE CHINH THUC Danh cho hgc sinh thi vao cic 16p chuyén xa hdi
(Hudng dan cham gom 04 trang)
Cau Néi dung Piém
1) Tim diéu kién xé4c dinh cua biéu thuc P = ! T
X_
2) Tim tit ca cac gia tri cua tham s6 m dé duong thang y = x+3—m cét parabol y = x?
| tai hai diém phan biét.
Caul 3) Tinh ban kinh dudng tron ngoai tiép tam giac déu ABC , biét do dai canh cua tam giac | (2,0d)
la~/3 cm.
4) Cho hinh nén cé thé tich V =4z cm?®, biét ban kinh day R=2cm. Tinh chiéu cao
caahinh non do.
Diéu kién xac dinhx—4>0 0.25
D 7S XS4 Vay DK xac dinh cia bidu thirc lax> 4. 0.25
Puong thang y = x+3—m cét parabol y = x? tai hai diém phan biét khi va chi khi
phuong trinh x* = X +3-m ¢06 hai nghiém phan biét 0,25
< x> —x—3+m=0 c6 hai nghiém phan biét
2
) ®A>O<:>13—4m>0<:>m<%.
13 0,25
Vay voi m< " thi duong thang cit parabol tai hai diém phan biét.
Goi M, G lan luot 1a trung diém cua BC va trong tm cua tam giac ABC .
Taco AM = AB.sin60° = gcm. 0,25
3) 2
Ban kinh duong tron ngoai tiép tam giac ABC: R = AG :éAM = R=1cm. 0,25
Goih 1a chiéu cao cua hinh nén ta cthé tichV = %nth 0,25
4) 1
:>§7Z'R2h=4ﬂ':>h=3cm. 0,25
Cho biéu thic P:(\/_—j__z J:[J_X —‘/;‘4] (Vi x>0 x 2L x £ 4).
Céuz i X+1 X+1 1_X 1,5
1) Rt gon biéu thuc P
2)Tim x dé P=2.
‘ Ix(Vx+1)=x+2 [Ix(Vx-1) x_a
1) Vaoidieu kién x>0;x 21 x#4 taco:P= : + 0,25

Ix +1 ' x—1 x—1




X+ X—X+2 X—~/x+Jx—4

Ix+1 x—1
0,25
2 (B
Ix+1 X—4
-1
=(/x+2). Jx
( ) (Vx-2)(vx+2) 0.25
_Vx-1 0,25
Yx =2
Jx -1
Taco P=2= ox-1=2(x-2 0,25
2) Jx-2_ (Vx-2)
o Jx =3 x=9(tm). Vay P=2 khi x=9. 0,25
1) Cho phuong trinh X* —=2(m+1)x+m?-2m-3=0 (véi m la tham sé).
a) Tim gia tri cua tham s6 m biét x =2 12 mot nghiém cua phuong trinh.
b) Tim tat ca c4c gi tri cia tham s m dé phuong trinh c6 hai nghiém phan biét x,, x, sao
cho x? + x5 —x,—x, =8.
Cau 3 R TR 2,5
X
2) Giai h¢ phuong trinh < ° X;1+1
X
= _2fy-2=-3
VX+1+1 y
Taco x=2 lamot nghiém ctia phuong trinh khi va chi khi
4-4(m+1)+m’ —2m-3=0 < m’—6m-3=0. 0.25
la m=3+2 m=3+2v3 3
) Giai phuong trinh ta duoc V3 Vay J_ﬂwam&néuwubmuﬂn 0,25
m=3-23 m=3-2/3
Phuong trinh c6 hai nghiém phan biét x, x, khi va chi khi A'>0 < 4m+4>0< m>-1.(1) 0,25
; . SN e 2 . X1+X2:2(m+1)
Ap dung dinh ly Vi ét ta co 0,25
XX, =m*—2m-3.
Lb) | Taco )2 +x2—x % =8 (% +%) —2%X% —(X +%)=8
0,25
= 4(m+1)° -2(m’ -2m-3)-2(m+1) =8 < m’ +5m =0
m=0 . 5 X
Q[m—5 Keét hop vai diéu kién (1) ta dwgc m=0.Vay m = 0théa man yéu cau bai toan. 0,25
+2/y-2=8 X
‘ Xx+1>0  (x>-1 «/ ———=1(0)
2y | Didu kién{ @{ HPT o VX1l o ] Ix+1+1 0.5

y—2>0

y=2 m_zﬁ_— Jy-2=3. (2)




x>1

x>1
Giai phuong trinh (1) & Vx+1=x-1<4 | <[ x=0< x=3(tm). 0,25
x°—=3x=0
X=3
Giai phuong trinh (2): \/y—-2=3< y-2=9«< y=11 (thoa man). 025
Vay h¢ phuong trinh c6 nghiém (3;11). ’
Tudiém A ndm ngoai duong tron(O) keé cac tiép tuyén AB,AC dén duodng tron (B,C Ia
cactiép diém). Doan thing AO cit BC va duong tron (O) lan luot tai M va 1.
1) Chang minh rang ABOC la tt giac noi tiép val 1a tdm duong tron noi tiép tam giac
caua | ¢ o ) |30
2) GoiD ladiém thuoc cung lon BC cia duong tron(O)(vm DB < DC) vaKla giao
diém tht hai cua tia DM véi duong tron(O) . Chitng minh rang MD.MK = MAMO.
3) Goi E,F lan luot la hinh chiéu vudng goc cuaA trén cac dwong thang DB, DC .
Chang minh AF song song véi ME .
E A
|
K
B
F
C
(0]
D
Ta co AB va AC I tiép tuyén cua (O) nén ABO =90° va ACO =90°. 0,25
Suy ra ABO + ACO =180°, suy ra ti giac ABOC ndi tiép. 0,25
Taco ACI =’5I?ﬁ (M&i lién he giira goc noi tiép va goc tao bei tiép tuyén va day cung).

1) Theo tinh chat 2 tiép tuyén cat nhau ta c6 AO la trung truc caa BC, suy ra tam giac IBC can tai 0.25
I, suy ra ICB = IBC. ’
Suy ra ACI = BCI , suy ra Cl la phan giac cua goc ACB.

Chung minh twong tu ta c6 Bl la phén gidc cua goc ABC, suy ra | la tam duong tron noi tiep 0.95

tam giac ABC. ’
Xét tam giac MKC va MBD c6 MKC = MBD (hai g6c ni tiép ciing chén 1cung) 0.5

2) Va KMC = BMD , suy ra hai tam giac MKC va MBD d6ng dang ’
MK MC 0.95

Suy ra — =—— hay MK.MD = MB.MC.
MB MD




4

Chtng minh tuong tu ta c6 MB.MC = MA.MO. 0,25
Suy ra MK.MD = MAMO, ta c6 diéu phai chang minh. 0,25
Tac6 AEB+ AMB =180°, suy ra tir giac AEBM nai tiép, suy ra BEM = BAM . 0,25
Trong duong tron (O) ta co BDC = EBC (méi lién hé giita goc néi tiép va goc tao bai tia tiép 0.95
3) tuyén va day cung). ’
Tam giac AMB vuong tai M nén ABM +BAM =90°, suy ra DEM +EDC =90°. 0.25
Suy ra EM vubng goc véi DC. ’
Ma AF vudng goc véi DC nén EM //AF.Ta c6 diéu phai ching minh. 0,25
1) Giai phuong trinh (x2 + x)\/2x+3 =X +3x°+x-2.
Céau 5 | 2) Cho a,b,c lacac s6 duong thoa mén 2a + 2b + 2¢c + ab + bc + ca = 24. Tim gia tri nho nhat 1,0
cua biéu thuc P = a® + b? +¢°.
bK: 2x+3>0< xz_?g.
PT < x*+3x? +x—2—(x2 +x)\/2x+3 =0<:>(x2 +x)(x+l)—(x2 +x)\/2x+3+x2 -2=0
<:>(x2+x)(x+1—\/2x+3)+(x+1)2—(2x+3):0 0,25
<:>(x+1—\/2x+3)(x2 +2x+1+\/2x+3):0<:> X+1-+/2x+3=0
1 (Vi x2+2x+1+\/2x+3:(x+1)2+\/2x+3>0 VXZ_?S)
X+1>0 Xx>-1
S X+1l=v2x+3 & ) )
X°+2X+1=2x+3 X° =2
X>-1
0,25
el x==V2 o x=+2 (t/m). Vay phuong trinh da cho ¢ nghiém x = J2.
x=+2
Ta c0 cac bat dang thuc a® +b? > 2ab,b® + ¢? > 2bc,c? +a’ > 2ca 0.5
a’+4>4a,b’ +4>2b,c* +4>4c. ’
o | Cong ting vé ta dugc3(a’ +b? +c%)+12>2(2a+ 2b+2c +ab+bc +ca) =48
Suyra P>12. 0,25
Véia=b=c=2 thiP=12.
Suy ra gia tri nho nhat caaP la 12.
Luu y:

“+ Cac cach giai khac dap 4n néu ding, phu hop véi chuong trinh THCS, ban giam khao théng nhét
cho diém thanh phan tuong ung.

+ Diém toan bai la tong diém cua cac cau khong lam tron.
HET




SO GIAO DUC VADPAO TAO  PE THI TUYEN SINH LOP 10 TRUONG THPT CHUYEN
NAM BINH NAM HQC 2020-2021.
Mo6n thi: TOAN (chuyén)
Thoi gian ldfn bai: 150 phat.
(bé thi gom: 01 trang)

PE CHINH THUC

Ciu 1 (2,0 diém).
a) Cho céc sb thuc x,y,z khac 0. Pt a:x+1, b= y+1 va c=xy+i.
X y Xy
Ching minh a’ +b® +¢® —abc = 4.
b) Cho cac sé thuc a,b khac -2 théa mén (2a+1)(2b+1)=9.

Tinh giA tri cia biéu thirc A= —— +—

. 2+a 2+b
Cau 2 (2,0 diem).
a) Giai phuong trinh 2X* + X +3 =3x+/X + 3.

2
V2x+1442y +1= (x=)

b) Giai hé phuong trinh
(x+y)(x+2y)+3x+2y=4.
Cau 3 (3,0 diém). Cho tam giac nhon ABC c6 AB < AC néi tiép duong tron (O). Mot duong tron
tiép xuc véi cac canh AB, AC tai M,N va c6 tam | thudc canh BC. Ké duong cao AH cua tam
giac ABC.

a) Chirng minh cac diém A,M,H,1,N cing thuoc mot duong tron va HA la tia phan gi4c cua goc
MHN.

b) Puong thang di qua | va vubng goc véi BC cat MN tai K. Ching minh AK di qua trung
diém D cua BC.

c) Tiép tuyén cia duong tron (O) tai B va C cét nhau tai S. Ching minh BAS = CAD.

Cau 4 (1,5 diém).
a) Tim cé4c s6 nguyén x,y thoa man x® + y? = xy? +1.

b) Cho cac sb nguyén duong a,b,c thoa man C+%: a+E- Chuang minh ab Ia lap phuong cta
a

mot s6 nguyén duong.
Cau 5 (1,5 diem). ‘
a) Cho cac so thuc khéng am a,b,c thoa man dieu kién a+b+c=1.

Chung minh a® +b* +¢? £%+a4 +b* +¢”.

b) Ban dau c6 2020 vién soi dé trong 1 chiéc tdi. CO thé thuc hién cong viéc nhu sau:

Budc 1: Bo di 1 vién soi va chia tai nay thanh 2 tdi mai.

Budc 2: Chon 1 trong 2 tii nay sao cho ti d6 co it nhat 3 vién soi, bo di 1 vién tir tdi nay va chia
tui d6 thanh 2 thi méi, khi do c6 3 tui.

Budc 3: Chon 1 trong 3 thi nay sao cho tai d6 co it nhat 3 vién soi, bo di 1 vién tir tdi nay va chia
tai d6 thanh 2 tli mai, khi d6 cé 4 tai.

Tiép tuc qua trinh trén. Hoi sau mot sé budc cd thé tao ra truong hop ma mdi tai co ding 2 vién soi
hay khong?

Hovaténthisinhi..........coooiiiii i, Hotén, chit Ky GT Li.. .o e,



SO GIAO DUC VA PAO TAO PAP AN VA HUONG DAN CHAM THI

NAM DINH PETHI TUYEN SINH LOP 10 TRUONG THPT CHUYEN
B Nimhec 2020- 2021.
PE CHINH THUC Manthi: TOAN (chuyén)

) (Huéngdanchamgdm: 05trang)
Céau 1 (2,0 diem)
a) Cho cacsbthucx, y, zkhac 0. Pita = x+£, b= y+1vac = xy+i-
X y Xy
Chirng minha® +b* +¢® —abc = 4.
b) Cho cécséthuc a,bkhac-2thoamédn(2a+1)(2b+1)=09.

Tinhgiétricuabiéuthtuc A = 1.1
) 2+a 2+b _
Y Noi dung biem
a £ a2 2 1 2,2 1 NA2 24,2 1
Tacoa =x"+—+2, b=y "+—=+2vac  =x"y“ + +2. 0,25
(]:,0 N yz x2y2
diem) 1 x
Tacod ab:xy+—+—+1 0,25
Xy y X
2,2 1 2 1 2 1
Suyra abc=xy ' + S+ X+ S+ Yy +—+2 0,25
Xy X
Suyra a®+b*+c? —abc =4. 0,25
b ; 9 1
Tur dicu kién bai toan rat dugc a =————— (do 2b+1+=0).
(1,0 ' ' 2(2b+1) 2 ¢ ) 025
diém)
Suy ra - _20+1 0,25
2+a 3(b+2) ’
2b+1 1 2b+1+3 2
SuyraA= + = =—. 0,5
3(b+2) b+2 3(b+2) 3 ’

Cau 2(2,0 diém)
a) Giaiphuwongtrinh 2x* + X +3 = 3x~/X + 3.

2

_(x=y)
b) Giaihé phuongtrinh Jax+l+2y+1= 5
(x+Yy)(x+2y)+3x+2y=4.
Y Néi dung biém
a | biéukién x> -3. 0.5
d(.lx’o) batvx+3=t,(t>0), phuongtrinhtrothanh 2x* +t* —3xt = 0. ’
1em
X=t
Phuongtrinhtwongduong (X —t)(2x—t) =0 < [ZX ¢ 0,25
x>0
) x>0 1+\/1_3 )
Voi x=t ta dugC X=+/x+3 < & & X= thoa man dieu
' {X2:X+3 lei\/E ( 0,25
2
kien)

Trangl/5




X

x>0 = N

Voi 2x =t ta dugc 2x:\/x+3©{4 ) 3@ r 1 < x =1 (théa man diéu kién)
X=X+

Vay tap nghiém cua phuong trinh 1a S = {l,

0,25

(L0
diém)

\/2x+1+\/2y+1:(x_2y)2 (1)
(x+y)(x+2y)+3x+2y=4 (2)

Diéu kién xac dinh x, y > —%.

Phuong trinh (2) twong duong (x+y—1)(x+2y+4)=0

Vi diéu kién xac dinh ta c6 x+2y+42—%—1+4>0 nén dan dén x+y=1.

0,25

Pita=+/2x+1>0vab=.2y+1>0, kéthop (1) vax+y=1 ta cohéphuongtrinh
1 2

a+b==>(a’-b?
5(a°-b°)

a’+b*=4
a+b=0

a’+b’ =

Truonghop 1: { n hévonghiém.

0,25

Trudnghop 2: {(a—b)2 (a+b)=8 - {(a+b)2(4 2ab)=8

a’+h2=4 (a+b) —2ab=4
S=a+b .
bat , hétrothanh
P=ab
p_S—4
{S(4—P):8 -2 P= P=0
=

2 s?-4) 7 ’ ©{5—2
S7-2P=4 gl 4_ . j:s Se{2,-1:5) =

S*-4

0,25

=
a+b=2 b=2 _ \
{a; 0 {a _ ,» tddsuyratdpnghiém (x, y) caahéla

b=0

0,25
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Cau 3 (3,0 diém)
Cho tam giacnhon ABC c6 AB < AC néitiépdudngtron (0). Mbtduongtrontiépxtcvéicaccanh AB, AC tai M, N
vacotam | thuoccanh BC. Kéduongcao AH cua tam giac ABC.

a) Ching minh cacdiém A,M, H, I, N cungthuécmotduongtronva HA latiaphangiacciagéc MHN.

b) Puongthangdi qua | vavudnggdcvéi BC cat MN tai K.Chang minh AK di qua trungdiém D cua BC.

c) Tiéptuyénciaduongtron(O) tai B vaC catnhautai S. Ching minh BAS = CAD.

Hinh ve:
A
N
K*® °
o Q
M
B H E\I p c
s
Y N@i dung Piém
(laO Do AM, AN la cac tiép tuyén cua duong tron (1) nén AMI = ANI =90°, suy ra cac diém 025

M, N thudc duong tron duong kinh Al.

diém

Ta cd AH 1a dudng cao ctia tam gidc ABC nén AHI =90°, suy ra diém H thudc duong tron
duong kinh Al. 0,25
Suy ra cacdiém A,M,H, I, N cungthugcduongtronduongkinhAl.
Do t& giac AMHN noi tiép nén AHM = ANM va AHN = AMN . 0,25
Theo tinh chét 2 tiép tuyén ct nhau, suy ra sAMN can tai A, suy ra AMN = ANM , suy ra 0.95
AHM = AHN , hay HA latiaphangiacciiagoc MHN. ’

b K¢ duong thang di qua K va song song véi BC cat AB va AC tai P va Q. 0.5

(L0 | Taco IKP+IMP =180°, suy ra ttr giac IKPM nai tiép, suy ra KIP = KMP .

Trang3/5




diém) Chuing minh twongty ta c6 KIQ = KNA. Suyra KIP = KIQ. 0,25
Xét tam giac IPQ co IK vura 1a duong cao, vira 1a phan giac nén no la tam giac can, suy ra 0.95
IK 1a duong trung tuyén, hay K 1a trung diém cua PQ. '
DungDlagiaodiémcuaAKvaBC.
Do PQ//BC, apdungdinhlyTalet ta cd KP _AK _KQ , suyraDB = DC. 0,25
" D AD DC
SuyraDlatrungdiemcuaBC.
C | Goi E la giao diém cua AS va BC, G 1a giao diém thir 2 cia AS va (O).
(1,0 _ — _
didm) Trén canh BC lay diém D' khac E sao cho BAE =CAD', can chiang minh D' la trung
diém cua BC. 0.95
Taco AGB=ACD' va BAG =CAD' nén ~AGB ddng dang aACD"'
GB AG
Suyra —=—— 1
y CD' AC @
Taco AGC = ABD' va CAG = BAD' nén aAGC ddng dang aABD'
0,25
Suy ra GC _AG (2)
BD' AB
Taco SBG = SAB nén »SBG ddng dang aSAB, suy ra z—i =%.
0,25
Chtng minh tuong tu ta dugc sC = E Suy ra ce = BG (3)
S AC CAW BA
Tur (1), (2) va (3) suy ra CD'=BD'hay D'la trung diém cua BC. 025
Ta c6 dicu phai chirng minh. '
Cau 4 (1,5 diém)
a) Timcacsonguyén x, y théaman x® + y? = xy? +1.
b) Cho cacsdbnguyénduong a, b, ¢ thoaman ¢ +% =a+ b, Chung minh ab
a

lalapphuongciamotsénguyénduong.
Y Néi dung Piém

(0a75 TaCéx3+y2=xy2+1<:>(X3—1)_y2(x—1):0®(x_1)(xz+X+1_y2)20
diém) Q{Xﬂ .

yo=x"+x+1

V6i x =1, khi d6 phuong trinh c6 nghiém (L y) véi y 1a sé nguyeén. 0,25

Voi y? =x2+x+1e (2y)" —(2x+1)° =3 (2y - 2x-1)(2y +2x+1) =3
Lapbangxétcactruonghop

2y —2x-1 1 -1 3 -3
2y +2x+1 3 -3 1 -1 0,25
X 0 -1 -1 0
y 1 -1 1 -1
Vay tap cac gia tri (x;y) théaman la {(0;1),(0;-1),(-L-1),(-11),(Ly).y e Z}
(0?75 Taco c+%=a+gc>abc+a=a2b+b2 0,25
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diém) | Suyra a chia hét cho b, dit a =bk,k € N", thay vao didu kién ta duoc
b?kc +bk = b%k? +b? < bkc+k =b’k?* +b

Suy ra b chia hét cho k va k chia hét cho b, suy ra b=k, suy ra ab=b?, ta c6 diéu phai | (o5
chiing minh. ’

0,25

Cau 5 (1,5 diém)
a) Cho céacséthuckhdngam a, b, ¢ théamandiéukién a+b +c = 1. Ching minh rang

1
a3+b3+c3£§+a4+b4+c4.

b) Ban daucé 2020 viénsoidétrong 1 chiéctii. Cothéthuchiéncéngviécnhusau:
Budc 1: Bodi 1 viénsoiva chia thinaythanh 2 taimai.
Budc 2: Chon 1 trong 2 thindysaochottidocoitnhat 3 viénsoi, bodi 1 viéntirtainayva chia tGidothanh 2
tlimai, khidoco 3 tai.
Budc 3: Chon 1 trong 3 thindysaochottidocoitnhat 3 viénsoi, bodi 1 viéntirtainayva chia tGidothanh 2
tlimai, khidoco 4 tai.
Tiéptucquatrinhtrén.Hoisaumaotsdbudccothétaoratruonghopmamaitiicodang 2 viénsoi hay khéng?

Y Néi dung Piém

a | Xéthigu (a’+b’+c®)—(a*+b*+c*)=a’(1-a)+b*(1-b)+c*(1-c)

é?eZnS) =a’(b+c)+b’(c+a)+c’(a+b)=a*(ab+ac)+b?*(bc+ba)+c’(ca+ch) 0.2
Do a,b,ckhdngamnén bc, ca, ab khdngam
Suyraa®(ab+ac)+b*(bc+ba)+c?(ca+ch)
<a’(ab+ac+bc)+b?(bc+ba+ca)+c*(ca+ch+ab) 0.25
=(ab+bc+ca)(a’ +b* +c?)
2 12 a2 2
:%(az+b2+cz)(2ab+2bc+2ca)£%(a e +2:b+2bc+2ca) :% 0,25

Suyradiéuphaiching minh.

b | Sau mdi budc, s6 soi giam di 1 va s6 tui ting 1én 1, suy ra tong sb soi va tdi khong thay 0.5
(0,75 | doi sau moi budc, tong nay la 2021, ’
diém) | Gia str sau mot s6 budc co thé tao ra trudng hop ma moi tii co ding 2 vién séi, khi do
tong sb soi va tui phai chia hét cho 3.

Do 2021 khdng chia hétcho 3 nénmauthuan, suyragiasusai.
Vaykhongthétaoratruonghopmamditaicoding 2 viénsoisaumotsébudc.

0,25

0,25

Chay:
Néuthisi nhIamdungmacachglalkhaCVO’ldapanvaphuho*pklenthu’CCuachu’ongtrmh

THCSthItochamthongnhatchodzemthanhphandambaotongdzemnhwhu"ongdanquyd‘lnh

- Tongdiémtoanbaikhdnglamtron.
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UBND TINH BAC NINH KY THI TUYEN SINH VAO LOP 10 THPT CHUYEN

SO GIAO DUC VA DAO TAO NAM HOC 2020 - 2021
DE CHINH THUC Mon thi: Toan (danh cho thi sinh chuyén Toan, chuyén Tin)
(Dé gom 01 trang) Thai gian lam bai: 150 phait (khong ké thoi gian giao dé)

Cau 1. (2,0 diém)

\/x+4\/m+\/x—4m

16 8
—2——+1
x x

a) Cho biéu thitc A = . V6i gia tri ndo ctia o thi biéu thitc A
xac dinh. Rat gon A.
, oy + 22 + 3y =15
b) Giéi hé phuong trinh :
{x4+y2—2x2—4y:5

Cau 2. (2,5 diém)

a) Cho cac s6 a,b, ¢ théa man diéu kien a + b + ¢ = 6. Chiing minh rang ¢6 it nhat mot trong
ba phuong trinh sau c¢6 nghiem 2? +ax +1=0;22 4+ b+ 1 =0;2% +cx +1 = 0.

b) Cho a, b, c 1a céc s6 duong thoéa man a® + b? + ¢ = 1. Tim gi4 tri 16n nhat ctia bicu thiic
A= (14 2a)(1+ 2bc).

Cau 3. (1,5 diém)

a) Chiing minh rang v6i moi s tu nhién n thi n(2n + 7) (7n + 1) luon chia hét cho 6.

b) Tim tat ca cac cdp s6 nguyen duong (a;b) théa man dong thoi hai dicu kieén 4a + 1 va 40 — 1
nguyeén t6 ciing nhau; a + b 1a uéc cia 16ab + 1.

Cau 4. (3,0 diém)

1) Cho nita dusng tron tam O dudng kinh AB = 2R, goi I 1a trung diém ctia doan OA. V& tia
Iz vudng goc véi AB cit nita dudng tron (O) tai C. Lay diém E trén cung nhé BC (E # B, E # C)
néi AE cat CI tai F.

a) Chiing minh ring BEFT 1a ti giac noi tiép.

b) Goi K la giao diém ciia hai tia BE va Ix. Gid stt F 1a trung diém ctia IC. Chitng minh ring
hai tam gidc AIF va KIB dong dang. Tinh I K theo R.

2) Cho tam gidac ABC vuong tai A, duong cao AH. Goi I, J, K lan lugt 1a tam duong tron noi
tiép tam giac ABC, ABH, ACH. Chiing minh ring dudng tron ngoai tiép tam giac IJK va duong

tron noi tiép tam giac ABC ¢6 ban kinh bang nhau.

Cau 5. (1,0 diém)
Mot bang kich thuée 2n x 2n 6 vuong, n 1a sd6 nguyén duong. Nguoi ta danh dau vao 3n o bat
ky ctia bang. Chitng minh ring c6 thé chon ra n hang va n cot ciia bang sao cho cac 6 duge danh dau

déu nam trén n hang va n cot nay.



UBND TINH BAC NINH
SO GIAO DUC VA PAO TAO

(Hudng dan cé 04 trang)

HUONG DAN CHAM

NAM HOQC 2020 - 2021

M®on thi: Toan (Danh cho thi sinh chuyén Toan)

THI TUYEN SINH VAO LOP 10 THPT CHUYEN

Cau | Pap an Pi¢m
la 1,0
Tacd x+4\/x—4:(\/1:—4—|—2)220
2
2 16 8 4 0,25
p— o1 =(Vo—1-2) z0; 5 -—+1=|--1 0.
r T x
Vay diéu kién dé¢ A xac dinh1a z > 4.
\/x—4+2‘+\/x—4—2‘ \/x—4+2+\/$—4—2‘
Khi d6 A = = : 0,25
4—x r—4 ,
x x
, x(\/x—4—|—2—|—\/x—4—2)
NéuVz—4>2oz>8thi A= 2 0,25
z—4 \/$_4
, s(No—a42-o-a+2) 005
Neu 0<Vzr—4<2&4<r<8thi A= = . '
x—4 x—4
1.b 1,0
Dy —2)+4(z" -1 +4(y—2)=5 =1’ -1
He pt o (ﬂ?2 )2(y ) 2(w )+ 4y —2) Pt
(z" =1 +(y—2) =10 v=y—2
0,25
. uw + v =10 (u+ ) —2uv =10
Ta co hpt
w~+4(u+v)=5 w ~+4(u+v)=5
u+v=-10 ut+v=2 u=3 u=-1
Giai h¢ ta duogc (vo nghiém) hoac & hoac 0,25
uv = 45 u = —3 v=-—1 v=3
u=3 ] .
+) v 1 Tim duoc 2 nghiém (z;y) = (2;1) va (z;y) = (—2;1) 0,25
u=-—1
+) Tim duoc nghiém (z;y) = (0;5)
v=3 0,25
Két luan: Hé phuong trinh ¢ 3 nghiém: (2;1) , (—2; 1) : (0; 5).
2.a 15
Ba phuong trinh trén lan lugt c6: A, = o’ —4, A, =0 -4, A, =" —4 0,5
2
b
:>A1+A2—|—A3:a2+b2+02—122M—12:3—36—12:O 05
(Dau “="xayrakhi a =b =c=2).
Suyra A +A, +A; >0 05
Do d6 c6 it nhat mot trong ba bit thire A, A,, A, khdng am. ’

1




Vay it nhat mot trong ba phuong trinh trén c6 nghiém.

2.b 1,0
) ., 44 3a’ .
Ap dung BPT Cbsi ta cé a +§ > 30> 20 < 7+§ VA 2be < b + ¢ 0,25
Suyra A < 3—(12+2+1](b2 +c41) = §[a2 JFE](b2 +c* +1) 0,25
2 3 2 9
Ap dung BDT Cosi ta c6
2 E 2 2 ’
§[a2+g](b2+02+1)§§a+9+b . :ﬁiAS%. 0,25
2 9 2 2 27 27
2
a=2
3 2
Ding th khi va chi khi h=c & "3
ang thuc xay ra khi va chi khi .
az—l—%:bQ—l—cQ—l—l b:c:@ 0,25
a+bv 4+ =1
Vay GTLN cua biéu thuc A 14 % khi va chi khi a = % vab=rc= @
3.a 1,0
Goi A=n(2n+7)(7n+1).
Ta c6 trong hai s6 » VA 7n + 1 phai c6 mét sb 1a s6 chin nén n(2n + 7)(771 +1> chiahét | 05
cho 2.
Véi n € N, ta cé ba truong hop sau:
+n=3k(keN)= A=23k(6k+7)(21k +1)i3 (1]
+n=3k+1(keN)= A= (3k+1)(6k+9)(21k +8):3 (2]
+n=3k+2keN= A= (3k+2)(6k+11)(21k +15):3 (3 0
Tur (1)(2) va (3) suyra A'3, VneN.
Vay A:6, Vn € N,
3.b 0,5
Gia su (a; b) 1a cip sb nguyén duong thoa mén bai toan.
Khi d6 (4a +1;4b — 1) =1 va (16ab + 1)i(a +b) (1),
Taco (4a +1)(4b +1) = (16ab + 1)+ 4(a + b) chia hétcho a +b (2).
Taco da+1+4b—1=4(a+b)i(a+b).
0,25

Néu 4a + 1;a + b cing chia hét cho sb nguyén t6 p thi 4b — 1 ciing chia hét cho p, diéu
ndy mau thuan vi (4a +1;4b — 1) =1.

Do d6, (4a +La+b)=1= (4b+1)i(a+b).

Nén tir (1) suy ra (4b + 1)S(a + b) (3)

Nguoc lai, néu (a;b) 1a cip sb nguyén thoa man (3) thi tur (2) ta co (16ab + 1>3<a + b).
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Ta chirng minh dugc (4a + 1;4b — 1) —1 vinéu hai sé 4a +1 va 4b — 1 cung chia hét
cho s6 nguyén t6 p thi p 1a s nguyén t6 1é.

Ta lai ¢o 4a+1+4b—1:4(a+b):>(a—|—b)§p suy ra <4b—|—1)5(a+b)5p diéu nay
mau thuan véi 4b + 1 — (4b — 1) — 2 khong chia hét cho p.
Nhu vay (1) & (3)

4db+1=a+b a=3b+1 0,25
Talgic6 4b + 1 1¢va 4b +1 < 4(a + b) nén (3) = 4b+1:3(a+b>@ b3, 1"
Nhu vy céc cip sé nguyén thoa man bai toan 13
(a;b) € {(30 + 1;0),(0;30 - 1)‘0 € N*}.
4.1a 1,0
. Vé dung hinh y a) 0,25
" Taco:
B +) 1@ = 90°(Goc ndi tiép chin nia 05
C duong tron) '
+) B/I;’ =90° (Do Iz L AB).
F T giac BEFIT c6
AEB + BIF = 90° 4 90° = 180° 025
A I 0 B Suy ra tir giac BEF'I noi tiép.
4.1.b 1,0
Do tir giac BEFI noi tiép nén Z-F\I = I?B\[ 0,25
Xét AAIF va AKIB c6: ZFTI = ]?B\I (chirng minh trén); X]?? = [?]?3 =90° 0,25
Suyra AAIF” AKIB.
Xét AACB c6 A/C?? = 90° (gbc ndi tiép chin nira dudng tron).
Va CI L AB(qgt) 0,25
Suyra CI® :AI.IBzg.%: 352 :>C[:RT\/§:>]F:%:%.
Do AAI ”AKIBnénﬂzzélﬂ:ﬂﬁzﬁ.ﬁ.i:bﬂg. 0,25
KI IB IF 2 2R3 !
4.2 1,0




B M H D N C
Goi M, N la giao diém cia AJ, AT véi BC,ha ID 1 BC.

Tacd BAN =90° — NAC =90° — NAH = BNA nén AABN cantai B .
Tuong tu AACM cantai C'.

Do d6, JA = IM = IN nén D la trung diém cua MN .

Ma MN = AB+ AC — BC = 2r = 2ID nén AMIN vuéngtai I .

0,5

- . 1
Vi CK 1a trung truc cia AM nén KMC:KAC:§HAC:

1/\

SABC = IBC nén

MK / /BI.Ma BI 1atrung tryc cia AN nén MK 1 AN.

Tuong tu NJ L AM .
Do d6 cac diém I, J, K nam trén dudng tron duong kinh MN ¢6 béan kinh T (diéu phai

ching minh).

0,5

1,0

Chon ra » hang c6 chira s0 6 dugc danh dau nhi€u nhat trén cac hang do.

X X X

X

(hinh minh hoa khi n = 3)
Ta chirng minh s6 6 duoc danh diu con lai nhé hon hodc béng .
Gia str s6 6 duoc danh du con lai 10n hon hodc bang n + 1.
Céac hang con lai chua chon 1a 4 .
Theo nguyén li Dirichlet s& c6 it nhat mot hang (trong », hang con lai) chia it nhét hai 6
da danh dau.

0,5

Ma theo céach chon thi 5, hang da chon c6 chira s6 6 dugc danh ddu nhiéu nhét trén cac
hang d6. C6 mot hang cc‘)p lai chua qhQn ¢6 it nhit hai 6 danh déu, nén suy ra moi hang
trong s, hang da chon déu c6 it nhat hai 6 dugc chon, tic 1a trén ,, hang da chon co
khong it hon 2n 6 di duoc d4nh dau.

Néu vay, s6 6 duge danh diu 16n hon hodc béng 2n + (n + 1) > 3n trai gia thiét.

Vay sau khi chon ,, hang (v6i cach chon nhu trén) s€ con lai khéng quéa ». 6 dugc danh
dau. Vi thé c6 nhiéu nhat 1 ,, cot chira chung. Do d6, s& khong con 6 danh diu nao nam
ngoai cac hang hay cot dugc chon.

Suy ra diéu phai ching minh.

0,5




Chay:

- Cac cach lam khdc néu diing cho diém t6i da, diém thanh phan gidm khdo tw phdn chia trén co so
tham khado diém thanh phan cua dap an.

- Cac truong hop khdc to cham thong nhat phwong an cham.
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