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NAM DINH PETHI TUYEN SINH LOP 10 TRUONG THPT CHUYEN
_ Nimhgc 2020- 2021.
PE CHINH THUC Manthi: TOAN (chuyén)

] (Huéngdanchamgdm: 05trang)
Céau 1 (2,0 diem)
a) Cho céacsbthucx, y, zkhac 0. Pita = x+£, b= y+1vac = xy+i~
X Xy
Ching minha® +b? +¢® —abc = 4.
b) Cho cacséthuca,bkhac—2théaman(2a+1)(2b+1)=9.

Tinhgiatricaabiéuthirc A = 1 + S
_ 2+a 2+b _
Y Noi dung biém
a £ a2 2 1 2,2 1 AA2  y2y,2 1
Tacoa"=x"+—=+2,b°=y"+—=+2vac =xy + +2. 0,25
(]:,0 N yz x2y2
diém) 1 %
Taco ab:xy+—+—+l 0,25
Xy y X
2.,2 1 ,» 1 , 1
Suyra abc=Xy +—S—5+X +=+y +—+2 0,25
X"y X y
Suy ra a*+b*+c? —abc = 4. 0,25
b s . 1
d(_1;’0 Tur dieu Kién bai toan rat dugc azﬁ—z (do 2b+1#0). 0,25
iem) Suyra L _ 241
2+a 3(b+2)’ 0.25
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) Gidiphuongtrinh 2x* + X +3 = 3X+/X + 3.

2

_(x=y)
b) Giihé phuongtrinh | V2X 12y +1="—

(X+y)(x+2y)+3x+2y=4.

Y Ngi dung Piém
a | biéukién x> -3.
d(_l,'o) Pat+/x+3 =t,(t > 0), phuongtrinhtrothanh 2x? +t* —3xt = 0. 0.25
1€m
x=t
Phuongtrinhtuongduong(X—t)(ZX—t)=O©{2X_t 0,25
x>0
. x>0 1+413 3
Véi x=t ta dugc Xx=/x+3 < S S X= thoa man diéu
' {xzzx+3 lei;/ﬁ 2 ( 0,25
kién)
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< x=1 (théa man diéu kién)

V6i 2x =t ta duoC 2x=/X+3 < <
4% =x+3

X
x>0 |:X1

Vay tap nghiém cua phuong trinh 1a S = {l,

0,25

(L0
diém)

(x=y)’

V2x+1+2y+1= (1)
(x+y)(x+2y)+3x+2y=4 (2)
biéu kién xac dinh x, y> —%.

Phuong trinh (2) twong duong (X+y—1)(x+2y+4)=0

Vi didu kién xac dinh ta co 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*-)

a’+b*=4
a+b=0

a’+b’=

Truonghop 1: { , hévonghiém.

0,25

Truonghop 2: {(a—b)2 (a+h)=8 - {(a+b)(4 2ab)=8

a’+b*=4 (a+b)2—2ab=4

S=a+b .
bat b hétrothanh
F,_52—4
S(4-P)=8 ) P= P=0
2 < $2-4 @ ? “1s=2
$7-2P=4 Iq[4_ > ]:8 Sef2-1£5) =

0,25

a=0
{a+b:2 bh=2
Suy ra

=
ab=0 a=2
b=0

336:-3)

, trdosuyratdpnghiém (X, y) cuahéla

0,25
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Cau 3 (3,0 diém)
Cho tam gidcnhon ABC ¢6 AB < AC néitiépdudngtron (O ). Métduongtrontiépxtcvéicaccanh AB, AC taiM, N
vacotam | thugccanh BC. Kéduongcao AH cia tam giac ABC.

a) Chuing minh cacdiém A,M, H, I, N cungthugcmotduongtronva HA latiaphangiacctiagéc MHN.

b) Puongthangdi qua | vavudnggdcvai BC cit MN tai K.Chang minh AK di qua trungdiém D cua BC.

c) Tiéptuyéncuaduongtron(O) tai B vaC citnhautai S. Ching minh BAS = CAD.

Hinh vé:
A
N
ke*©
o Q
M
B H E\I p c
S
Y N@i dung Piém
(1""0 Do AM, AN la cac tiép tuyén ctia duong tron (1) nén AMI = ANI =90°, suy ra céc diém 025
diém) M, N thudc duong tron duong kinh Al. 9
Ta c6 AH 1a duong cao cta tam giac ABC nén AHI =90°, suy ra diém H thudc dudng tron
duong kinh Al 0,25
Suy ra cacdiém A,M, H, I, N cungthuécduongtronduongkinhAl.
Do t giac AMHN noi tiép nén AHM = ANM va AHN = AMN . 0,25
Theo tinh chat 2 tiép tuyén cat nhau, suy ra JAMN can tai A, suy ra AMN = ANM , suy ra 0.5
AHM = AHN , hay HA latiaphangiacciagoc MHN. ’
b K¢ duong thang di qua K va song song vai BC cat AB va AC tai P va Q. 0.5

(L0 | Tacs IKP + IMP =180°, suy ra ti giac IKPM ndi tiép, suy ra KIP = KMP |
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diém) | Ching minh twongty ta c6 KIQ = KNA. Suyra KIP = KIQ. 0,25
Xét tam giac IPQ co IK vira la duong cao, vira la phan giac nén no la tam giac can, suy ra 0.95
IK 1a duong trung tuyen, hay K 1a trung diém cua PQ. '
DungDlagiaodiémcuaAKvaBC.
Do PQ//BC, apdungdinhlyTalet ta cd KP _AK_ KQ , suyraDB = DC. 0,25
7 BD AD DC
SuyraDlatrungdiémcuaBC.
C | Goi E la giao diém cua AS va BC, G 1a giao diém thir 2 ciia AS va (O).
1,0 . .
d(iém) Trén canh BC lay diém D' khac E sao cho BAE =CAD', can chitng minh D' la trung
diém cua BC. 0.95
Taco AGB=ACD' va BAG =CAD' nén JAGB dong dang [ ACD'
GB AG
Suyra —=—— 1
y CD' AC ®
Taco AGC = ABD' va CAG =BAD' nén JAGC dong dang [J ABD"
0,25
Suy ra GC _AG (2)
BD' AB
Taco SBG = SAB nén [ISBG dong dang [1SAB, suy ra z—i = %
0,25
Chtrng minh tuong tu ta dugc SC = E Suy ra cG = 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 diéu phai chirng minh. ’
Cau 4 (1,5 diem)
a) Timcacsénguyeén x, y thoaman x® + y? = xy® +1.
b) Cho cacsonguyénduong a, b, ¢ thoaman ¢ +% =a+ b, Chung minh ab
a
lalapphuongcuamotsdnguyénduong.
Y Néi dung piém
(0375 Tacox® +y? =xy? +1<:>(x3 —1)—y2(x—1) :Oc>(x—1)(x2 +X+1- yz):O
diem) | [X =1 025
2 2
y =x"+x+1
Véi x =1, khi d6 phuong trinh c6 nghiém (1 y) véi y 1a sé nguyén. 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) théaméan la {(0;1),(0;-1),(-L-1),(-L1),(Ly),y e}
b Taco c+£—a+9c>abc+a—a2b+b2 0,25
(0,75 b  a - ’
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diém) | Suy ra a chia hét cho b, dat a=bk,k ] ", thay vao diéu kién ta dwoc
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 | g5
chirng minh. ’

0,25

Cau 5 (1,5 diém)
a) Cho céacséthuckhdngam a, b, ¢ théamandiéukién a +b + ¢ =1. Chung minh rang

1
a+bd+c? £§+a4+b4+c4.

b) Ban dauco 2020 viénsoidétrong 1 chiéctdi. Cothéthuchiéncongviécnhusau:
Budc 1: Badi 1 viénsoiva chia tdinaythanh 2 taimai.
Budc 2: Chon 1 trong 2 tainaysaochotuidécoitnhat 3 viénsoi, bodi 1 viéntituinayva chia taidothanh 2
tlimai, khidoco 3 tai.
Budc 3: Chon 1 trong 3 tainaysaochotiidécoitnhat 3 viénsoi, bodi 1 viéntutuinayva chia taidothanh 2
tuiméi, khidoco 4 tui.
Tiéptucquatrinhtrén. Hoisaumotsébudccothétaoratruonghopmamditaicoding 2 viénsoi hay khong?

Y N@i dung Piém

a | Xéthigu (a®+b°+c®)—(a* +b* +c*)=a’(1-a)+b*(1-b)+c* (1-c)

é?éZnS) =a’(b+c)+b’(c+a)+c’(a+b)=a’(ab+ac)+b?(bc+ba)+c*(ca+ch) 0,25
Do a,b,c khongdmnénbc,ca, ab khongam
Suyraa®(ab+ac)+b*(bc+ba)+c*(ca+ch)
<a’(ab+ac+hc)+b?(bc+ba+ca)+c?(ca+ch+ab) 0.25
= (ab+hc+ca)(a’® +b? +c?)
2 2, A2 2
:%(az+b2+c2)(2ab+2bc+20a)s%(a e +2:b+2bc+2ca) =% 0,25

Suyradiéuphaichang minh.

b | Sau mdi budc, s6 soi giam di 1 va s6 tai ting 1én 1, suy ra tong so soi va tdi khdng thay 0.25
(0,75 | doi sau moi budc, tong nay la 2021, ’
diém) | Gia s sau mot s6 budc co thé tao ra trudng hop ma moi tai co dang 2 vién soi, khi do
téng sb soi va tui phai chia hét cho 3.

Do 2021 khéng chia hétcho 3 nénmauthuan, suyragiasusai.
Vaykhongthétaoratruonghopmamaditaicoéding 2 viénsoisaumotsdbudc.

0,25

0,25

Chay:
Neuth|3|nhIamd‘ungmacachg|a|khacv()zdapanvaphuhapklenthwccwehwngtrmh
TH CSthItochamthongnhatchodlemthanhphandambaotongd‘lemnhwhu"angdanquydznh
- Téngdiémtoanbaikhonglamtron.
HET

Trang5/5



