SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10

HA TINH TRUONG THPT CHUYEN HA TINH
NAM HOC 2022 — 2023
PE THI CHINH THUC Mo6n thi: TOAN

Thoi gian lam bai: 150 phat.

Cau 1. (2,0 diém)

a) Cho a,b,c 1a cac sé thuc khac 0 théa man iberiJri =2 va ab+bc+ca=a’b’c’.
a c ca

1 1 1
a2b2 + bZCZ + CZaZ )
b) Cho a,b 14 cé4c s thyc duong théa man a+b+ab=1.
b l+ab

1+a® +:|.+b2 B \/2(1+a2)<1+b2)'

Tinh gié tri biéu thac A =

Chuang minh rang

Cau 2. (2,5 diém)
a) Giai phuong trinh 2(3X +1) +Z =5J2X+7.
X

Ix+1(1-3y)-y+3=0
y(y—ﬁ)+x=0.

b) Giai h¢ phuong trinh
Cau 3. (1,5 diém)
a) Tim s nguyén n dé A = (n2 +3n+ 2)2 +(n+ 2)2 la s6 chinh phuong.

b) Cho a,b,c,d la cac s nguyén thoa man |a—b|+|b—c|+|c—d|+|d —a| =a** +2023.
Tim s6 du khi chia a'*cho 16.

Cau 4. (2,5 diém) Cho hai duong tron (O) va (O') cat nhau tai hai diém phan biét A va B. Trén
tia d6i cua tia AB lay diem M, ké cac tiép tuyén ME, MF véi dudng tron (O'), trong d6 E va F
thudc duong tron (O'), F nam trong duong tron (O). Hai duong thing AE va AF cit duong
tron (O) lan luot tai P va Q (P, Q khac A). Tia EF cit PQ tai K.

a) Ching minh tam giac BKP ddng dang véi tam giac BFA.

b) Goi | va J lan luot 13 giao diém cua AB véi OO' va EF. Chirng minh 1JE = IFM.

¢) Chang minh PQ = 24/OA? - OK?.
Cau 5. (1,0 diém) Cho céc s thuc duong a,b,c thoa man a+b-+c =3abc.

1 1 1

+ + :

1+a+2bc 1+b+2ac 1+c+2ab
Céu 6. (0,5 d‘iejm) Lép 9A ¢b 34 hoc sinh, cac hoc sinh 16p nay dél} tham gia mot s6 cau lac bd
cua truong. Moi hoc sinh cﬁarlé’p tham gia dung mot cau lac bd. Néu chon ra 10 hoc sinh bat ki
cua 16p nay thi ludn co it nhat 3 hoc sinh tham gia cung mét cau lac bg. Chirng minh rang c6
mot ciu lac bo gom it nhat 9 hoc sinh 16p 9A tham gia.

Tim gia tri I6n nhat cua biéu thic P =

- Thi sinh khong dwoc sur dung tai liéu.
- Can bg coi thi khéng giai thich gi thém.
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Cha y: - Moi cdch gidi diing, ngan gon déu cho diém twong ing.

- Diém toan bai khong qui tron.

- Ban chdm thi ¢é thé thong nhdt dé chia cdc y ¢é diém 16m hon 0.25 thanh cdc ¥ 0.25 diém.

Cau Noi dung Piém
Cau la Taco i+i+i—2:> t 1.2 +2( S ]—4
1,0d ab bc ca a’b® b’c® c%a’ ab’c abc® a’bc 0,5
1 1 1 2(ab+bc+ca) 2a’h’c? .
AT A =4- a’b’c? =4 a’h’c? 2. Vay A=2. 0,5
C?l;j-ib a b _ 1+ ab <:>(a+b)(1+ab)_ 1+ab
, 2 2 2 2\
va’ 1eb B(irar)(Lebt)  (Lra))(1e0) Po(iea)(1eb) 05
<:>x/§(a+b):\/(1+a2)(1+b2)
<2(a+b) =1+a?+b’+a’h? < a’ +b’ +4ab=1+a’h’
\ 0,5
<:>(a+b)2 =(ab—1)2 ding (Vi a+b=1-ab), diéu phai ching minh.
Cau 2a 7
1,254 | biéukién: x>—-—;x=0.
2 0,25
Phuong trinh di cho tuong duong 6X° +2X+7 —5x/2X+7 =0
V2x+7=3x (1
<:>(3x—\/2x+7)<2x—\/2x+7):0 = 1) 0,5
V2x+7=2x (2)
) x>0 )
Giai phuong trinh (1): V2X+7 =3x <4 | < X =1 (thoa méan). 0,25
9x*—-2x-7=0
x>0
Giai phuong trinh (2): V2X+7 =2x<9 S X= L+/29 (théa man).
4x°-2x-7=0 4
0,25
Vay phuong trinh c6 2 nghiém la x =1;x = 1+;/E.
CaZU 2b | pidu kien: x>-1. Pat t =+/x+1, t>0. Thay vao hé phuong trinh da cho, ta c6
125d
0,25

t1-3y)-y+3=0 t—-y-3ty+3=0
=
y(y-t)+t*-1=0 y?—ty+t°-1=0




t—-y=0 y=t

(t-y)-3ty+3=0 )
2 suyra 3(t-y) +(t-y)=0< 1< 1 0,25
(t—y) +ty-1=0 t-y=—— y=t+-.
3 3
Véi y=t, tacd 3t°-3=0=>t=1 doddtacd x=0;y=1 (théa man). 0,25
Vi y=t+1, ta co 9t2+3t—8=0:>t=_1+—\/£:> x=—1+\/£;y=1+\/ﬁ (thoa man).
3 6 18 6
14331+ /33 0
Vay nghiém (x; y) cua hé la (0; 1), [— 18 ; 5 J
Cau 3a ‘ 2 2
Taco A=(n+2 n+1) +1
Lod (n+2) (( ) ) , 05
Xét n+2=0<n=-2,tacd A=0 laso chinh phuong.
X6t n+2#0<n#-2,dé A lasd chinh phuong khi (n+1)" +1=a* (aeN).
Do do, tacd (n +1)2 —a’=-1<(n+l-a)(n+l+a)=-1
5 n+l-a=-1__ [n+l-a=1 o 0,5
xay ra 2 TH sau: hoac suy ra n=-1 (thoa man).
n+l+a=1 n+l+a=-1
Vay n=-2 hoic n=—1 thi A las6 chinh phuong.
Cau3b | Taco |x|+x=2xnéu x>0, |x|+x=0 néu x<0, do d6 |x|+x:2 véi moi sb nguyén X
05d .
Taco [a—b|+|b—c|+|c—d|+|d -a| 0.25
:(|a—b|+a—b)+(|b—c|+b—c)+(|c—d|+C—d)+(|d—a|+d—a) chia hét cho 2 v&i moi ,
sd nguyén a,b,c,d .
Do d6 [a—b|+[o—c|+|c—d|+|d —a]=a’" + 2023 chia hét cho 2,
suy ra a*® 1¢, do d6 a 1¢, nén a’chia 8 du 1, 0.25
suy ra a® —1 chia hét cho 8 va a®+1chia hét cho 2. '
Vay a* =(a6 —1)(a6 +1)+1 chia cho 16 du 1.
Cfg ;a a) Ta c6 BPQ=BAQ (gbc noi tiép ciing
' chin BQ),
BAQ = BEK (géc nai tiép cuing chédn BF ), | 0,9
suy ra BPQ =BEK, suy ra tir gid&c BKPE
noi tiép.
Do AEBF va BKPE la cac tir giac ndi tiép
nén AFB = BKP (cung bu vai goc AEB), 0.5
suy ra ABKP -~ ABFA (dpcm). ’
%3#54; b) Do O'IM =O'FM =0'EM =90°nén c4c diém O',1,F,M,E cing nim trén dudng 05
’ tron dudng kinh O'M . Suy ra IEJ = IMF (g6c ndi tiép cung chian IF ) ’
va EIJ = JIF (gbc noi tiép cung chin hai cung ME va MF bang nhau) 0.25

suy ra AJE ~ AIFM , do d6 1JE = IFM (dpem).




c) Tacod BAE = BQP (vi ti giac ABQP noi tiép) 1)

Cau 4c
0754 |va AEB=BKQ (vi tir gidc BKPE ngi tiép), suy ra AAEB -~ AQKB = BA—S _ S—E @ | 0%
Tac6 QBP = QAP =EBF va EBF=EFM (gbc ndi tiép cung chin EF).
Mt khac, taco6 EFM = EIM =EIA (Vi ta giac EIFM ni tiép),
suy ra QBP =EIA. 3)
Tu (1) va (3), tacd AIAE -~ ABQP = Al AE AB _AE (4) 05
BQ QP 2BQ QP '
AE AE \ .2 " .
Tu (2) va (4), tacod K = @ = 20K =QP = K la trung diém QP = AOKQ vubng tai K .
Do d6, taco QK? =0Q* —-0OK? & —— PQ =0Q?-0K? < PQ =2yJOA*-0K? (dpcm).
C;éou ; Ap dung bit déng thirc Co-si, ta co 3abc =a+b+c>3%abc = abc>1.
, 2
Mait khac, ta ¢ a+b+c=3abc:i+i+i=3. 0.25
ab bc ca
Ap dung bat dang thic Co-si, ta co
1+a+2bc>24a +2bc > 224/a.2bc = 4y/\abe > 4/bc
v 1 1t 11 11 1+1[1+ij _i(3+ij 05
l+a+2bc 4 /dbc 4\Vvbe 4720 be) 8 20 hbc)) 16\ be ’
Tuong tu, ta co ; < i(3+ij;; < i(3+ij .
1+b+2ac 16 ac) l+c+2ab 16 ab
Suy ra P<i(9+i i+ ! j=§, dau "=" xayrakhi a=b=c=1.
16 ab bc ca) 4 0,25
Luru y: Hoc sinh c6 thé trinh bay 1+a+2bc =1+ a+bc +bc > 44/ab’c? = 44/bc.
Cau 6 | Giasu céc,céu lac bo déu khong c6 qua 8 hoc sinh cua 16p 9A tham gia.
0,5d | Goi N la s6 cau lac bo co honrl hoc sinh cua 16p 9A.
-Néu N >4 thi tir 5 trong s6 cac cau lac bo nay, ta chon mdi cau lac bo 2 hoc sinh cua I6p
9A, 1,<hi d6 10 hoc siph nay sé khdng thoa man bai toan. 0.95
- Néu N <4 thi tong so hoc sinh cua I6p 9A tham gia cic céu lac bo nay khong qua | ™
3.8=24, nghia 1a con co it nhat 34—24=10 hoc sinh caa 16p 9A, mdi hoc sinh tham gia
mot cau lac bo ma m@i cau lac bo nay chi c6 1 hoc sinh caa I6p 9A. Chon 10 hoc sinh nay
thi khdng thoa man diéu kién bai toan.
- Néu N =4 thi s6 hoc sinh cua l6p 9A tham gia 4 cau lac bo nay khong qué 4.8 =32, nghia
la con co it nhat 2 hoc sinh cta lop 9A, mdi hoc sinh nay tham gia mot cau lac bo ma moi
cau lac bo nay chi cé 1 hoc sinh 16p 9A. Chon 2 hoc sinh trong s6 nhitng hoc sinh con lai
nay va 4 cau lac bo trén mdi ciu lac bd chon 2 hoc sinh cua I6p 9A, khi d6 10 hoc sinh caa | 0,25

l6p 9A duoc chon khdng thoa mén diéu kién.
Vay diéu gia sir ¢ trén sai, nghia la ton tai mot cau lac bo cé it nhat 9 hoc sinh cua lop 9A
tham gia.

HET.







