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Bai 1 (1,5 diém). Cho biéu thirc 4 =

a) Rut gon biéu thirc 4. o
V5-1
1+ NG

(Lwu y: Két qud tinh gan ding khong d‘uoc 'chcip nhdn.)

b) Tinh gi4 tri ciia biéu thic 4 tai x =

Bai 2 (1,0 dlem) Cho phuong trinh 2x* — 5x +1=0.

~ a) Chimg minh rang, phuong trmh da cho ¢6 nghxem 4
b) Gia sir x, 1a mét nghiém cua phuong trinh 43 cho. Hﬁy tinh gi4 tri cia biéu thic

2

— %

4x +1

(Lu'u y: Két qua tinh gan ding khong duoc chdp nhén.)
Bai 3 (1,0 dlem). Gidi phuong trinh:

S x=3 +2x 23 —xfr+l=x-2(Jx+1+1).
Bai 4 (1,0 diém). Giai hé phuong trinh: ’

2y’ + xp*— 6y—-3x=2
yzé 2y —x=2.

Bal 5 (1,5 diém).

Cho tam gidc ABC vudng tai 4, AB < AC Tren canh AC lay diém E sao cho AE = AB.
Goi H, F tuong Ung 14 hinh chiéu vuong goc cua 4, E trén BC. Biét BH=3 va EF = 1;
hdy tinh d9 dai cic canh clia tam gidc 4BC. '

Bai 6 (2,0 diém). Cho nira dudng tron dudng kinh 4B.
a) Trén nira dudng tron da cho, lay hai diém phén biét M, N, sao cho ca M va N
déu khéng trung voi 4, B, va N nam trén cung AM. Goi I 1a giao dlem cia AM va

" BN; va goi H 14 hinh chiéu vudng goc cua / trén AB. Ching minh ring, HI 1a phan
glac trong ctia goc NHM.



b) X 12 mot diém di dong trén nira dudng tron @4 cho, sao cho X khong trung véi

4, B. Qua 4, ké dudng thz’mg vudng géc véi AB, cit BX tai C. Goi D la giao diém
. cla. phan giic trong clia goc ABX va ntra dudng tron da cho. Hay xac dinh vi tri
clia diém X; sao cho DB = DC. ‘ '

Bai7 (1, 0 dlem)
Cho a, b, c 14 cac sb nguyén. Chung mmh rang, néu o’ + b2 + ¢’ ch1a het cho 6 thi

2022 2022 2022
. + b™

ciing chia hét cho 6.

Bai 8 (1,0 dlem)

Cho mét ddy gdm 2023 & vudng bang nhau, dugc xép lién tiép nhau thanh mot
hang ngang (xem Hinh minh hoa dudi day). Nguoi ta dién vao mdi 6 vudng mot
s6 nguyén duong khéng 16n hon 4, sao cho tich cia ba s duoc dién & bt ki ba 6
vudng lién tiép nao ciing bing 24. Hoi, co tit ca bao nhiéu cach dién sb nhu vay?

2023 6 vuéng .

. HET |
Thi sinh khong dwgc st dung tai ligu. Cdan bg coi thi khong gidi thich gi thém.
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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT CHUYEN
KIEN GIANG ~ ‘ NAM HOQC 2022 - 2023

HUONG DAN CHAM THI - PE CHiNH THUC
MON : TOAN (Chuyén)
(Viin ban gom c6 08 trang)
‘A. HUONG DAN CHUNG

- Néu thi sinh 1am bai khong theo cach néu trong Pap 4n nhung dang, thi cho du s6 diém timg phén
nhu Huéng din qui dinh.

- Viéc chi tiét hoa (néu c6) thang diém trong Hudng din chim phai dam bao khoéng lam sai lech

Huong dan chdm va phai duge thuc hién théng nhét trong toan T chim thi.

B. DAP AN - BIEU PIEM

Bai Pap4n : .| Piém
Cho biéu thirc A=1"3‘/; + 3‘/;"42 + Wx -2 (x>0va x;el).
2Vx  2x -1 2x-4x 4
a) (1 diém). Ruit gon biéu thirc A.
1 1 1 1
Taco: 4 =(3Vx -2 - : - - 0,50
3 -2) 35 R R
= (3Vx - 2) 2\/—_(2\/_—) i ! - 0,25
| 22V - 1) 2\/3-(2\/}—1) 2x ’
1 .—0_.__1 —____1 T 025-
(1,5d) 2 x ‘ . ’
S 5 -1
b) (0,5 diém). Tinh gid tri cua biéu thirc A tai x = .
5
1 (V5-1
Taco:x:x/g 1=( ) 0,25
1+4/5 4
Suy ra, Vx = igz;l
. 1 S5 +1 025
Do do, 4 =- =
J5 -1 4
Cho phuong trinh 2x* - 5x +1=0. (*)
2 a) (0,25 diém). Chitng minh rang, phuro'ng_ trinh da cho c6 nghiém.
1,00) [ : , | o
(1,00) Vi phuong trinh (¥) ¢6 A = (—5)2 —4-2-1=17 > 0 nén n6 c6 nghiém. 0,25
b) (0,75 diém). Gid si x, la mgt nghiém cua phwong trinh da cho. Hay tinh gia tri cua

| .




Bai Pip 4n Diém
. ) =
biéu thirc P = —2
dx, + 1
Vi phuong trinh (*) c6 hai nghiém c6 tich bang % (theo dinh li Vi-et), nén tir gia :
C : 1 1 0,28
thiét x, 1a mot nghiém cua né, 3uy ra nghiém con lai la P
Xy
D& thiy, 0 khéng phai 1 nghiém cia phuong trinh (*); do dé X, # 0. Vi thé, ta
co: 0.25
1 4xi+l 1 1Y ’
= =g — | -1
4P 4x, 4x, 2x,
.................................. 52
= (5) — 1 (theo dinh li Vi-et)
A 0,25
4
Vivay, P = L
i 21 , -
Gidi phuong trinh: 25— x -3 + (2x -3 —x\Jx + 1 = x - 2(,/x +1+ 1).. (1)
A pia 3
biéu kién: x > 3 2)
Véi diéu kién do, ta cé: S , 0,25
\ 1) & J2x-3)(x+1) +y2x -3 =x(Jx+1+1)-2(Jx+1+1)
(1,00) o V2 -3(Jrrl+1)=(x-2)(yx+1+1)
: 0,25
2x -3 =x-2 (do \/x +1 + 1% 0 véi moi x thda mén (2))
x-220 T(xz2
{2x—3—x—4x+4 {x2—6x+7=0 0,25
o x=3+42.
Vay, phuong trinh da cho c6 duy nhat nghiém x = 3 + /2. 025
2y’ + xy* - 6y—3x =2
Gidii hé phieong winh: 122 T 7 8V= 3% M
Yy -2y -x=2.
Ta cé:
4 Yi(x+2y)-3(x+2y)=2 (x+2y)(y2—3)=2 0.25
aony | Do nd ) a |~
) Y- (x+2y)=2 (x+2y)—(y—3)=l
Ditu=x+2yvav=y* -3, tirhé (II) ta c6 hé
. = 0,25
{"v (1)
Uu-—-v=
Tacs: 025




Bai Pap 4n Piém
Dv=2 - [vV+v-2=0 =Lu=2
A o ( ) Vit v u
=v+1 u=v+1 v=-2,u=-1
eVbéiu=2,v=1,tacé: o '
' x+2y=2
4 y'-3=1
Giai hé trén, ta duge (x; ¥) = (-2,2) va (x; ») = (6, -2).
eVéiu=-1 v=-2, t'a‘c(): , _ 0,25 -
x+2y=-1
-3=-2.
Giai hé trén, ta dugc (x; y) =(-3,1) va(x; y) =(1, -1).
« Vay, hé da cho c6 tit ca 4 nghiém, 1a 4 cip sb (x; y) vira néu trén.
Cho tam giac ABC viténg tai A, AB < AC. Trén canh AC, ldy diém E sao cho AE = AB.
Goi H, F twong ieng la hinh chiéu vuéng goc cia A, E trén BC. Biét BH =3 va EF =1,
hdy tinh d¢ dai cdc canh cua tam gidac ABC. ‘
A
K E
1 0,25
r] ul
B3 H F c
Goi K 14 hinh chidu vuéng géc cita E trén AH.
Khi @6, tr gidc KHFE 1a mot hinh chir nhat (do cé ba gbéc vudng); suy ra
KH=EF=1. ¢y
a 2 a) Xét hai tam gidc vudng AKE va BHA, ta c6: 0,50
’ AE = BA (gt) va LEAK = ZABH (vi cung phu v6i géc BAH).
Do d6, AAKE = ABHA; suy ra, AK = BH = 3. 2)
Tir (1) va (2), ta duge: AH=AK + KH =4, 0.25
Dod6, AB = \JAH?+ BH® =\[4+3% =5. 3
Do AH 14 dudng cao xuit phat tir dinh géc vudng cua tam giac vudng BAC nén
11 . 1
AH® AB* = ACY’
1 1 1 1 1 9 20
suy ra, = - =— - —==——.Dodb, AC = —. 4)( 0,50
T T AT T AR TS 400 3 @1 o
Tir (3) va (4) suy ra, BC = JdB* + AC® = .5+ (230) -z
Cho nira duong tron duong kinh AB.
6 |2 (1,0 diém). Trén nmira ducmg tron da cho, Idy hai diém phan biét M, N, sao cho ca M va
(2,0d) N déu khong trung voi A, B, va N nam trén cung AM. Goi I la giao diém cua AM va BN;

cua géc NHM.

va goi H la hinh chiéu vudng géc cua I trén AB. Chitng minh rang, HI la phdn gidc trong




Bai

Pép 4n

<A
Piém

M

Theo gia thiét, ta c6:
ZANB = ZAMB = ZAHI = ZBHI = 90°.
Do d6, AHIN va HBMI 14 céc tir gidc ndi tiép.

Ma 4NAI = ZNAM = ZNBM = ZIBM, nén £NHI = LIHM .

Vi thé, HI 1a phén giac trong cia géc NHM.

b) (1,0 diém). X la mot diém di dong trén mira duong tron da cho, sao cho X khong trung
voi A, B. Qua A, ké du’ong thing vuong gdc véi AB, cdt BX tai C. Goi D la glao diém cua

phdn gidc trong cua géc ABX va nu‘a duong tron da cho. Hay xdc dinh vi tri cua
sao cho DB =DC. '

diém X

‘| Theo gia thiét cua bai ra, ta co:

/ZABD = Z/DBX. e))
Vi ABXD la tir gi4c noi tiép, nén ZDXC = £DAB (do ciing bui véi gbc DXB). (2)
Vi D ndm trén nira dudng tron duong kinh AB nén ZABD + £ZDAB =90°.  (3)

Tiép theo, ta co:
DB=DC < 4ZDCX = £ZDBX < ZDCX = ZABD (do (1))

<> 4DCX + £DXC =90° (do (2)va(3))
................. @ LCDX =90% . “)
Do (2) va DA = DX (vi BD la phan gi4c trong ctia géc ABX), nén
ZCDX =90° < ADXC=ADAB < XC=AB. (5)
Tu (4) va (5) suyra: DB=DC < XC=AB. 6)

Do AX la dudng cao xut phat tir dinh géc vudng clia tam giac vuc‘mé CAB nén
AB*=BX-BC = BX(BX + XC) = BX*+ BX - XC.

Do d6 _

' 2

ZS‘AB2 BX*+ BX-AB + A8

XC=4B & AB*=BX’+ BX-AB <

...........

0,25




Bai

Pap an’ : ‘ Piém

J5 -1

Tu (6) va (7) suy ra, DB = DC khi va chi khi X la giao diém cua nira dudmng tron |-

J5 -1
2

da cho va dudng tron tam B, ban kinh

Lwu y: Truong hop thi sinh xét tach rteng diéu kién can va diéu kién di, diém diroc phén
chia nhu sau:
V5 -1
2

- Diéu kig¢n cdn (Tie DB = DC suy ra BX =

NG

- Diéu kigén ai (Tir BX = T—IAB suyraDB=DC): 0,25 diém.

AB): 0,75 diém;

(1,0d)

Cho a, b, ¢ la cdc s6 nguyén. Chimg minh ring, néu a®+ b*+ c? chia hét cho 6 thi

2022 2022 2022
+b

a ciing chia hét cho 6.

Xét s6 nguyén x tiy y. Ta cé:
2022 2 2022 674 674 226 226 76 76 26
A2 = x? = (22 = 1) (2= 1)+ (27— xT0) + (x - %)
* ) ( 0,50

+(x26—x'°)+(x'°—x4)+(x4—x2). @)
Vi tich ctia 3 s6 nguyén lién tiép chia hét cho 6 nén v6imoi x € Z, véimoi ne N°,
vavéimoi r € N, tacd: 0,25

Apdung (2) lan lugt chon=674 var=0,n=224var=2,n=75var=1,n=25
vir=1,n=8var=2,n=3var=1,n=1var=1,tadugc: V6i moi s6 nguyén
x, mdi hiéu trong du ngozic don & vé phai cuia (1) déu chia hét cho 6. Do d6
X - x*=0(mod6) VxeZ.
Suy ra, v&i a, b, c 14 cac sb nguyén, ta co:
(a2022 + b2 4 cmz) - (a2 + b+ cz) = 0 (mod6).
Vithé, néu a’+ b>+ ¢® = 0 (mod 6) thi a® + 6> + ¢** = 0 (mod6).

0,25

(1,0d)

Cho m¢t day gom 2023 6 vuong bang nhau, dugc xép lién tiép nhau thanh mét hang
ngang. Nguoi ta dién vao mdi 6 vudng mot s6 nguyén duong khong lén hon 4, sao cho
tich cia ba s6 duwoc a"zen & bdt ki ba 6 vudng lién tiép néo ciing bang 24. Hoi, c6 tat ca
bao rhiéu cdch dién s6 nhie viy?

Lan luot tir trai qua phai, danh sb thir tu céc 6 vhﬁng bdil,2,3,...,2023.
Xét mot cach dién sb thoa man didu kién dé bai.
Véimdik=1,2,3,...,2023, ki hiéu a, 1a s& dugc dién o 6 thi .
Khi 6, véi moi k e {1;2;3; ...; 2020}, ta cb:

GGy 01 Gy s = Gy yy Gy Gy (ViCling bing 24).

0,25

Suyra, a,=aqa,,, véimoik e {1;2;3;...;2020}.

Vi thé, ta co:

= Q= A= 00 = Aygp = Gy

G, =03= Q=" = Oyps




Bai

Dap 4n

R
Piem

Nhu vy, céc sb duoc dlen & cac 6, tir thir 4 dén thir 2023, duge xéac dmh mdt
cach duy nhat bdi cac so duoc dién & 3 6 dau tién.

Suy ra, sb cach dlen sb thoa man dé bai chinh bing s6 cach dlen s6 vao 3 6 dau
tién, sao cho & mdi 6 duoc dién mot sb nguyén duong khdng vuot qua 4 va tich
cuia ba s6 dugc dién bing 24. - ¢))

Dé thay, tich cia ba s6 nguyén duong khong vugt qué 4 bing 24 khi va chi khi
ba sb d61a 2, 3, 4.

Vi thé, sb cach dién sb vao ba 6 déu tién, thoa ‘mén diéu klen dugc néu & (1),
chinh bang sb cach dién ba sb 2, 3, 4 vao-ba'6 d6, sao cho & mdi 6 dwoc dién mot
s6 va hai s6 dugc dién & hai 6 khéc nhau 12 khéc nhau. 2)

Nhan thdy, c6 3 phuong 4n thuc hién viéc dién so vao O thi nhit, véi m01-
phuong én, c6 2 phu’orng &n thyc hién vigc dién s6 vao 6 thir hai, va véi mdi
phuong 4n thyc hién viéc dién sb vao hai 6 déu, c6 1 phuong 4n thuc hién vigc
dién s6 vao 6 thi ba.

Vi vdy, sb cach dién s6 vao ba 6 dAu tién, thda man diéu kién dugc néu & (2),
bing 3-2-1=6.

Viy, c6 tht c4 6 cach dién s6 thoa méan yéu céu dé bai.

025

HET




PHU LUC

Loi giai khac cho bai 2b) va bai 6.

2b)
(0,758)

__%
4xi+1°

Gia s x, la mot nghiém ciia phwong trinh dd cho. Hay tinh gid tri cua bz'éu thiec

4 4

5—\/1—7_5+\/ﬁ}.

Vi x, 1a mdt nghiém cua phudng trinh dd cho nén x, € {

517
4.

2
(5-17). 21-5v17
16 8

(21- 5\17)
64

o Trieong hop I x4 =

Khi d6, ta co: x; =

Suyra

2
+1

_ 21(21 - 5\17
e 2E=)
_ox 1
4xi41 21

Do d6, P

o Truong hop 2. x,=

Bing cach tinh toan nhu ¢ truong hop 1, ta dugc:

po e, 4x4+1—————21(21+5ﬁ)
° 8 ° 8 '

: 2
Dodo, P = —2 =,
4x,+1 21

« Vay, v6i x, la nghiém cuia phuong trinh dacho,tacéd P = YR

0,50

0,25

(1,0)

Véi x 12 s6 nguyén tiy ¥, ta ¢ x*=0, 1, 3, 4 (mod6).

Do d6, a? + b%+ ¢*= 0 (mod 6) khi va chi khi xay ra mgt trong bén trudng hop sau:
-Cabasb &, b%, ¢* cing chia hét cho 6;

- Ca ba sd cuing chia 6 du 4;

-Trong basd a*, b%, ¢?, cé mdt sd chia hét cho 6 va hai sb con lai cung chia 6 du 3;
-Trong basb a®, b2, ¢, c6 mdt sb chia 6 du 4 va hai s& con lai cling chia 6 du 1.

0,25

Xét:
o Truomg hop I: Cabasd a’, b%, ¢* cung chia hét cho 6.
Khi d6, hién nhién c6 a®? + b2 + ¢*” = 0 (mod 6).
« Truomg hop 2: Cabas a?, b, c* cimg chia 6 du 4.
Khi do, ta cé: ‘
a2022 = b2022 = 62022 = 4]0]1 (mod 6). A (1)
DA thiy, v6i moi sb nguyén duong n, néu 4" =4 (mod 6) thi 4"*'=4 (mod6).
Do d6, vi 4'= 4 (mod6) nén suy ra 4" = 4 (mod6). Vi thé, tir (1), taco:

0,25

2022 2022
a® =b""

1
o
~n
(=3
S
]
=N
~~
=i
o
Q.
[*))
S’




Suyra, a®?+ b™+c*@=4+4+4=0 (mod6).

o Truong hop 3. Trong ba s a2, b%; ¢, c6 mdt sb chia hét cho 6 va ha1 s6 con lai
cung chia 6 du 3. :

Khong mét tdng quat, gia st a*= 0 (mod6) va b*= ¢’ =3 (mod 6)
Khi d6, ™™ = 0 (mod 6) va b* = ¢** = 3" (mod 6). )
D& thiy, véi moi s nguyén duong n, néu 3" =3 (mod6) thi 3"*'=3 (mod 6). Do
d6, vi 3' =3 (mod6) nén suy ra 3'"'= 3 (mod6). Vi thé, tir (2), ta co:

’ b2022 =c 2022 = 3 (mOd 6)
Suyra, a®?+ b*+c*=0+3+3=0 (mod 6)

e Truong hgp 4: Trong ba sb a?, b, ¢*,.co mot sb chia 6 du 4 va hai s con lai
cung chia 6 du 1. ' '

| Khong mét tdng quat, gia st a* = 4 (mod 6) va b?=c*=1(mod 6)

| Khi d6, voi luu y t6i viéc xét truong hop 1,ta co:
a®? = 4 (mod 6) va b2°22 = ™ =1 (mod6).

Suy ra, a2+ P2 4 ®2=4 +1+1=0(mod 6).

0,25

0,25




