SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT CHUYEN
HAI PHONG Nim hoc 2021 — 2022
PE THI MON TOAN
Thoi gian 1am bai: 150 phat (khdng ké thoi gian giao dé)
Luu y: Pé thi gom 01 trang, thi sinh 1am bai vao to gidy thi

PE CHINH THUC

Bai 1. (2 diém)
1) Cho bidu thirc A:( ! _&+1M&_4+4&+5J (Vi x>0, x=1).
xx-1  x-1 Jx+1
R0t gon biéu thic A va tim tat ca céc gia tri cua X dé A>2.
2) Cho hai phuong trinh (an X; tham sb a, b)
x> +ax+b=0 (1)
x* +bx+2a=0 (2)

Tim tat ca cac cap sé thuc (a;b) dé mdi phuong trinh trén déu c6 hai nghiém phan biét thoa
man X, —X =X,, trong d6 X, 1a nghiém chung cta hai phuong trinh va X, X, lan luot 1a hai
nghiém con lai cta phuong trinh (1), phuong trinh (2).

Bai 2. (2 diém)
1) Giai phuwong trinh 3x+2-24x =2-x.
2) Giai hé phuong trinh {XZ HY Xy = X+4.
y+2xy=y—4
Bai 3. (3 diém) Cho tam giac nhon ABC (AB = AC) noi tiép duong tron (O). Goi | la tam
duong tron bang tiép trong géc BAC cua tam giac ABC. Puong thing Al cit BC tai D, cét
duong tron (O) tai E (E = A).

a) Chitng minh E 13 tdm duong tron ngoai tiép tam giac 1BC.

b) K& IH vudng géc véi BC tai H. Duong thing EH cat duong tron (O) tai F (F#E).
Chang minh AF L FI .

¢) Buong thang FD ct duong tron (O) tai M (M = F), dudng thang IM ct duong tron (O)
tai N (N =M ). Duong thang qua O song song véi FI cit Al tai J, duong thang qua J song
song v6i AH cit IH tai P. Chimg minh ba diém N, E, P thing hang.

Bai 4. (1 diém) Cho cac sb thuc duong X, Y, Z. Chitng minh rang

Wy e s g

J2x+y  J2y+z V2z+x

Bai 5. (2 diém)
1) Tim céc s6 nguyén duong x, y thoaman y* +2y° —3=x*-3x.
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2) Cho tap hop X ={1,2;3;...;
A tiy y gdm n phan tir cia X déu ton tai 3 phan tir d6i mot phan biét a, b, ce A théa mén
a+b=c.

SO GIAO DUC VA PAO TAO

101} . Tim s6 tu nhién n (n>3) nho nhat sao cho véi moi tap con
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Huwéng din gém 04 trang

Bai Pip 4n | Piém
1) (1,0 diém)
1 1 X++/X+1
A= - . 0,25
[x\&—l ﬁ—lj Jx+1
T X(\/;J“l) x+x+1_ x 095
(ﬁ—l)(x+ x+l)' Jx+1 1-x '
A>2 & x 22@3&_220 0,25
1-+/x 1-+/x
. @%S\/;<1<:>g£x<l(TMDK). 0,25
(20 | 2) (1,0 diem)
diem) x2 +ax, +b=0 - :
Coq o 7 :>(a—b)x0=2a—b:>x0=2a b winéu a-b=0=2a-b=0=a=b=0(l)) | 05
X +bx, +2a=0 -b
X, =% +X =-a,thayvao (2): a’-ab+2a=0 <a(a-b+2)=0 < a=0 :
a-b+2=0 0,25
+TH1: a=0=> x, =1, thay vao (1): b=-1 (tm bai toan)
=222 2 a=2:b=4(1)
+TH2: a—-b+2=0=.""" 2 thayvao (1): a’-8a+12=0< _ :
beadi? a=6;b =8(tmbt) 0,25
Vay ¢ hai cap s6 (0;-1), (6;8) thoa méan dé bai.
1) (1,0 diém)
2-X 1
PKXP: x>0.PTo—=" =2-Xo(2-X)| ———=~—-1|=0 05
V3x+2+24x ( )(\/3x+2+2\/§ j
1 1 1 .
———— <—<1,¥x>0 nén phuong trinh ———-1=0 vd nghiém. 0,25
2 ax+2+20x 2 phvons V3x+2 + 24/x J
(2,0
diém) | V6i x—2=0< x=2 (TMPKXD) 0,25
b) (1,0 diém)
x2+y2+xy=x+4<:> x2+2y2+3xy—x—y:0<:> (x+2y-1)(x+y)=0 05
Y +2xy=y-4 Yy +2xy—-y+4=0 y +2xy—y+4=0 (2)
y=-1x=3
X+2y-1=0=x=1-2y.Thayvao (2): 3y’ -y-4=0< 4 5 0,25
:—,X:——
3 3
1+
X+y=0=x=-y.Thay vao (2): y2+y—4=0<:>y=1+/ﬁ:—x 0,25
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1+J1_7_—1—J17] [1—J17_—1+J17j
2 ' 2

54
Vay h¢ phuong trinh ¢6 4 nghiém (3;-1),| —=;—= |,
ay h¢ phuong trinh c6 4 nghiém ( )[BBM 5 5

a) (1,0 diém)

cua IH hay N,E,P thang hang.
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C6 Al 1a phan gi4c goc BAC = BAE =CAE = EB=EC (1) 0,5

C6 EBI =CBI - CBE = 2 —ABC _ B/;C = A(Z:B _AEB . ABEI cintai E = EB=EI (2) 05

Tur (1) va (2) suy ra E 1a tam dudng tron ngoai tiép tam giac BCI .

b) (1,0 diém)

(1 = 1, — —

IAF = DHE (:Esd‘EF =E(deC+sd‘BE)j 0,25
AFCE# ACHE = EC? = EF.EH = EI? = EF.EH => AEIH# AEFI = EHI = EIF . 05

Suy ra IAF + AIF = DHE + EHI =90° = AF L FI. 0,25
¢) (1,0 diém)

OJ||FI nén OJ L AF = J la tam duong tron ngoai tiep AAFI = J la trung diém Al = P latrung

diém cua IH . 0,25
Goi Q la diém di xing véi | qua E .

C6 DQ.DI = DM.DF (= DB.DC) = MQFI la tu gi4c ndi tiép=> QFM =QIM , ma MNE = MFE 0.25
— NEQ=QFE.

EQ? = EI2 = EH.EF = AEQH# AEFQ = QFE = HQE . 0,25
Suy ra NEQ = I-/IQ\E(z(jF\E) = EN|IQH . Ma E Ia trung diém cua IQ nén EN di qua trung diém P |




BDT < P=— X y Y -

+ +
\/z(2x+ y) \/x(2y+z) \/y(22+x) 0.25
X y z .
P>2y3 + + BDT Cosi 2
4 \F[32+2x+y 3X+2y+2 3y+22+xj ( ) 0.25
(1,0
diem) 5 , )
=243 X + y + 2
x(3z+2x+y) y(3x+2y+z) z(3y+2z+x)
0,5
2V3(x+y+2) : . s
> — =3 (BDT Bunhiacopxki) (dpcm). Pang thuc xayra < x=y=z.
2(x*+y* +2°)+4(xy +yz+ x2)
a) (1,0 diém)
PT < 4y +8y* —~12=4x" —12x = (2y° +2)2 —(2x-3)" =7 o (2y* +2x-1)(2y* - 2x+5)=7 05
) 2y* +2x-1=1 2y* +2x-1=7
Vi X, y nguyén duong thi 2y? +2x—1>0 nén 47 hoac |7 0.25
2y? —2x+5=7 2y? —2x+5=1
2y? +2x-1=1 4Xx—6=-6 x=0 )
= ) o (loai).
2y? —2x+5=7 2y? +2x-1=1 y=+1
2y? +2x-1=7 4x—-6=6 x=3 . 0,25
o ) o , loai truong hop y=-1.
2y?—2x+5=1 [2y*+2x-1=7 y==1
Vay phuong trinh cé nghiém (X; y) = (3;1) .
5 | b) (1,0 diem)
(2,0 | Céch 1: D& thay tap hop gom 51 céc s6 I¢ khong thoa man diéu kign cua dé bai. Ta s& ching minh n nho 0.5
diém) | nhat bang 52. ’
Xétmottap Ac X va |A|=52 c6 cac phan tir duoc sip xép a, <@, <...<ay, (1<a, <50). 0.25
Néu a, =1thi trong 51 sb con lai ciia A ludn ton tai 2 s6 nguyén lién tiép, thoa méan didu kién d& bai. '
Ta chia cc s6 & +1,8 +2,..,101 vao c4c tap B, gdm cAc phan tir k sao cho k =i(moda,), i=1a,
:>|Bi|:[&}. (¢ day ta ki hiéu [a] 1a s6 nguyén 16n nhat khong vugt qua s6 thuc a )
&
Néu 1017, va 5Lia, =| 20
éu 101/a, va 5lia = 0 -17 0.25

Ta xét truong hop a, =3, trwong hop a, =17 tuong tu.

|B,|=33,|B,| =33,|B,| =32. Trong 51 s6 con lai cia A mdi tap B,,B, chi c6 thé chwa nhiéu nhat 17 sd,
néu khong s& ton tai hai phan tir c6 hi¢u bang 3. Vay tap B, chua it nhat 17 sb nén trong B, chua it nhat
hai phan tir ¢6 hiéu bang 3.
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Néu 51/a,, do [ﬂ}rbi{lol—_'} vi=1a, nénmditap B, (i=1a —1) chi chuatéi da {E}ﬂ phan
a ZA:H a

tir trong 51 phan tir con lai coa A.

B

&

= B, chua itnhdt 51-(a, —1)[[§}+1] trong 51 phan tir con lai cua A.
: a,
, . 51
Ta chirng minh 51—(a, —1)({—} +1J >
&
<:>52,5+{§} >l{ﬁ}+a{ﬁ}
a| 2 & &

A2

Do _[ﬂ} +a {§} <514205 52,5+ [§} nén trong B, ¢6 qué nira s phan tir thudc A = trong B,
2| & 2 2 a

chtra it nhat 2 phan tir a,,a, théaman a, —a, =a,, trir trudng hop 1é.

Ba
Néu B, c6 3 phan tir, ton tai tap B; nao do c6 4 phan tir chira it nhat 3 phan tir cia A thoa mén c6 hai

phan tir ¢6 hiéu bang a,.
Néu ‘Bal‘ >5, khi d6 cac phan tir 2a,,4a,,6a, € A thoa man 2a, +4a, =63, .

Ta c6 dpcm trong moi truong hop |A| =52.

0,25

Céach 2:

Bo d&: Xét tap Ac X sao cho khong ton tai 3 phan tir d6i mot phan biét a, b, c € A théa mén
a+b=c. Goi x=minA;k=[£X1]Khidé

a) Trong tap B, ={X+2mx+1LXx+2mx+2;..;3x+2mx} c6 nhiéu nhat x s thudc A (1).

b) |A|<51.

a) Tacd ag A hoac a+x¢ A suy ra (1) dugc chitng minh.

b) TH1: k=2n. (1) =|A|<1+ n.x=1+%.[£ﬂ351,5:»|A|351.

TH2: k=2n+1.(1) =|A <1+nx+(101-x~2nx)=102-x(1+n) leZ—x.%=51,5:>|A|351
X

Vay |A|<51, bo dé duoc chitng minh. Suy ra n nhé nhat bing 52 théa man bai toan.

ChU y:- Trén ddy chi trinh bay tom tdt mgt cach gidi, néu thi sinh lam theo cach khéc ma ding thi cho diém
toi da vmg Véi diém ciia cdu do trong biéu diém.

- Thi sinh lam diing dén ddu cho diém dén do theo ding biéu diém.

- Trong mét cau, néu thi sinh 1am phan trén sai, duéi diing thi khéng cham diém.

- Bai hinh hoc, thi sinh vé hinh sai thi khdng chdm diém. Thi sinh khong vé hinh ma lam van 1am
diing thi cho nira 6 diém cia cdc cdu lam doc.

- Bai c6 nhiéu y lién quan t6i nhau, néu thi sinh cng nhan y trén dé lam y duéi ma thi sinh lam ding
thi cham diém y do.

- Piém cua bai thi 14 tong diém cdc cdu lam diing va khéng dwoc 1am tron.
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