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Cau I: (2 diém)

3_
1.Chos6a:\/5+2\/4+\/§+\/5—2\/4+\/§.Tinhgiétricﬁabiéuthfrc T=—>" Sa+3

a’ —3a’ —2a+2026
2. Cho céc s6 thuc x, y thoa man x° + y* —3(x* + y*)+4(x+ y)—4 = 0. Tim gia tri nh6 nhét ctia biéu thirc

M=x+y +2x*y+2xy°

\/y+91 =/x-2 +y

2y° =2x7y* =2y" +(1+2x7)y—x> =0

Céu III: (1 diém) (f)r}g A thu€ tho 1am mét manh vuon nhu hinh vé bén. Trong N
dod, ca 4 hinh tron déu c6 ban kinh bang nhau va bang 5 mét, cung tron cua

duong tron ndy nam phia trong duong tron kia déu c6 sb do bﬁng 90°. Trén

manh vuon do, 4 phan giao nhau cua cac cap hinh tron duoc trong hoa voi

gid tién 50. 000 ddéng mot mét _vuong, 4 phan con lai ndm phia trong cac du:(mg }--‘

tron dugc trong c6 voi gia tién 30. .000 déng mot mét vudng. Toan bd chu vi

cac duong tron va 4 doan thang n6i bén ngoai dugc lam rao trang tri voi gia

tién 20.000 dong mot mét chay dai. Tinh so tién ma ong A phai tra cho tho

lam méanh vuon d6 (1am tron dén hang nghin dong). il

Cau IV: (2 diém)

1. Cho sb nguyén duwong n>2 va s nguyén t6 1¢ p sao cho p—1 chia hét cho n va n® —1 chia hét cho
p . Chimg minh ring 4p—3 1a s6 chinh phuong.

2. Tim tit ca cac sd nguyén td p,q sao cho biéu thitc M = p?+2025pg +¢* 1a mot lity thira ciia 2027.

Cau II: (1 diém) Giai hé phuong trinh sau {

Céu V: (3 diém) Cho tam gidc ABC nhon, noi tiép dudng tron (0). Goi K 1a diém sao cho 4K la duong
kinh ctia (O). Céc duong cao AD, BE,CF cliatam gidc ABC catnhau tai /. Duong thang EF cit dudng
tron (O) tai hai diém P,Q (P va C ndm & hai phia doi v6i dudng thing AB). Goi M l1a trung diém BC.
1. Chimg minh hai goc 0AC ,54?] bang nhau.

2. Chimg minh AP* =2A4D.OM . q , o

3. Day KQ cat BCtai L. Ching minh hai duong thang AL, HQ cat nhau tai mot diém ndm trén dudng
tron ngoai tiép tam gidc AEF .

Cau VI: (1 diém) Mot bang vudng gom 11x11 6 vudéng nhd, mdi 6 vudéng nhé chira nhiéu nhat mot vién
s0i. Tim sO vién s6i bé nhat trén bang sao cho khi ta chon mdt 6 trong bat ki, tong s6 cac vién soi trong
hang va cot tuong ing véi 6 trong nay it nhatla 11.
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SO GD & DT THANH HOA KY THI KHAO SAT CAC MON THI VAO LOP 10

TRUONG THPT CHUYEN LAM SON THPT CHUYEN LAM SON
Nam hoc: 2026 - 2027
PAP AN DE THI CHINH THUC Mbén thi: TOAN CHUYEN
(Pdp an dé thi ¢é 06 trang) (Danh cho hgc sinh thi vao chuyén Toan)

Ngay thi: 05/4/2026 .
Thoi gian lam bai:150 phut (khong ké thoi gian phat dé)

Cau I: (2 diém)

1. (1.0 diém) Cho sb a = \/5 +24++/5 +\/5 —2+/4++/5 . Tinh gi4 tri cua bidu thirc

a —8a+3
@ —3a*-2a+2026

Gidi: Taco a® =5+2 4+\B+5—2\/4+ﬁ+2\/(5+2 4+£)(5—2 4+ﬁ)
=10+2‘/25—4(4+J§) =10+2y9-4+/5 =10+2 (\/5—2)2

T =

:10+2(J§—2)=6+2J§ (0.25 diém)

:>a2=(\/§+1)2:>a:\/§+1 (doa>0)

=a-1=V5=(a-1) =5=a"-2a-4=0 (0.25 diém)
3_ ala’-2a-4)+2(a’-2a-4)+11 .

Mt khde: T= 55 —8;;3 2026 a ((a2 ~2a- 4))—(ag —2q-4) +)2022 (023 diem)

Vid'—2a-4=0 nén 7 =20+ _ 1 (0.25 diém)

0-0+2022 2022

2. (1.0 diém) Cho cac s6 thuc x, y théamin x° + y° —3(x* + y*) +4(x + y)—4 =0. Tim gia tri nho nhat ctua
biéu thirc M = x>+ y* +2x°y +2x)”

Gidi: Taco: X’ + )" =3(x* +y)+4(x+y)—4=0

S+ )X —xy+ ) =2(x" —xy+y) = (x* +2xp+ Y ) +4(x+y)—4=0

S =xp+ ) x+y-2)—(x+y) +4(x+y)-4=0

S —xp+y)x+y=2)—(x+y-2)"=0

@(x+y—2)[x2—xy+y2—(x+y—2)}=0

Sx+y=-2)x"—xy+y —x-y+2)=0 (0.25 diém)

1
@5(x+y—2)(2x2 —2xy+2y° —2x-2y+4)=0

@%(x+y—2)[(x—y)2 +(x =1 +(y=1 +2]=0

Sx+y=2do (x=p) +(x=1)+(y=1)>+2>0 Vx,y (0.25 diém)
M=x+y +2x°y+2xp> =(x+ )’ =3xp(x + y) + 2xp(x + y) = (x + ¥)’ = xp(x + )

Thay x+ y =2 vao biéu thie M , ta dugc:

M=2"—xp-2=8-2xy =8-2x(2—x) =8—4x+2x"=2(x—1)"+6>6 (0.25 diém)
Dau "=" xdy ra khi va chi khi x=1. Khi d6 y=1. Vay gi4 tri nho nhit cia M 1a 6, dat duoc khi
x=1Ly=1I. (0.25 diém)



R N g s ‘ Jy+91=x-2+y
Cau II: (1 diém) Giai hé phuong trinh sau
2y° =2x%y* =2y" +(1+2x%)y—x> =0
Giai: Diéu kién x>2,y>-91.

Tacod 2y° =2x°y* =21" +(1+2x°)y—-x" =0 <2y° -2x"y* =2y* +2x°y+y—x" =0

1 .
<:>2y4(y—x2)—2y(y—x2)+y—x2=0©(y—x2)(y4—y+§)=0 (0.25 diem)
4 1 4 2 1 2 1 2 1 ? 1 ? \ A N A A N 9
Do y —y+5=y -y +Z+y —y+Z= v Y + y—E >0 (vi dau bang khong dong thoi xay ra).
Néntaco y=x’ (0.25 diém)

Thay vao phuong trinh d4u ta dugc phuong trinh VX +91 = \/ —2+x°

-9
V2 +91-10=x-2-1+x -9 < —(x*-9)=0
\/x +91+10 x/ -2 +1

x+3 :
& (x-3) C(x+ 3)} =0 (0.25 diém)
(\/x 101410 Jx-2+1
Wixzoom X3 3o X3 —(x+3)<0 nén phuong trinh trén chi c6

Vx2+91+10 VX2 +91+10 V -2+1

nghiém x=3.
Khi d6 y=9. Vay hé c6 nghiém (x;3)=(3;9). (0.25 diém)

Cau III: (1 diém) Ong A thué tho 1am mot manh vuon nhu hinh v& bén duéi.
Trong d6, ca 4 hinh tron déu c¢6 ban kinh biang nhau va bang 5 mét, cung tron
ctia dudng tron ndy nim phia trong dudng tron kia déu c6 sé do bang 90°.
Trén manh vuon do, 4 phan giao nhau cua cac «cap hinh tron duoc trong hoa
v6i gia tién 50.000 dong mot mét vudng, 4 phan con lai nim phia trong céac
duong tron duge trong co véi gia tién 30.000 ddéng mot mét vudng. Toan bd
chu vi cac dudng tron va 4 doan thing ndi bén ngoai dugc 1am rao trang tri voi
gi4 tién 20.000 ddng mot mét chay dai. Tinh s6 tién ma 6ng A phai tra cho tho
lam méanh vudn d6 (1am tron dén hang nghin dong).

Giai.

Goi R la ban kinh ctia mdi hinh tron. Theo d€ bai R=5m
Dién tich mot hinh vién phan bang dién tich quat tron goc 90° trir di dién tich tam giic vudng can tao boi

hai ban kinh, nén S ;. .. = N rleo (E —lJRZ (0.25 diém)
360° 2

Vico 4 phan giao nhau, mdi phan gdm 2 hinh vién phan, nén dién tich phan trong hoa la:



s =8| Z_L\R (27— 4)R? = (27-4)-25=507-100 (m’
! 4 2

Dién tich phan trong co 1a: S, = 4[;;1# —4(% —%)sz =8R* =8-25=200 (mz) (0.25 diém)

Do dai hang rao trang tri gdm chu vi ciia 4 duong tron va 4 doan thang & ngoai. Ta co:
L=4-27R+4R\2 = (8;;+4J§)R = (87;+4J§)-5 =407 +20v2 (m) (0.25 diém)

Tién trong hoa la 7, = 50000 S, =50000(507 —100)

Tién trong c6 1a 7, =30000- S, = 30000-200 = 6000000

Tién lam rdo Ia 7, = 20000- = 20000(407 + 202 )

Vay tong s tién 6ng A phai tra la:

T =T,+T,+T, =50000(507 ~100) + 6000000 +20000( 407 + 2072 ) ~ 11932941

Lam tron dén don vi nghin dong: 7' ~11.933.000 dong. (0.25 diém)

Cau IV: (2 diém)

1. (1.0 diém) Cho sb nguyén dwong n>2 va sb nguyén té 1¢ p sao cho p—1 chia hét cho n va n’ -1

chia hét cho p . Chimg minh ring 4p—3 1a s6 chinh phuong.

Gidi. Vi p—1in van>2,tacdé p>3.Néu p=3 thi 2:n,suyra n=2.Khid6 n’ —1=7 khong chia hét

cho 3, trai gia thiét. Vay p>5.

Do p-lin,taco 1<n—l<n<p-1<p. T gia thiét n’ —1:p va dang thirc n’ —1=(n—1)(n2 +n+l) ta

suy ra n—1 khong chia hét cho p,nén n’ +n+1:p (0.25 diém)

Ta s& chimng minh p=n’ +n+1.

Dit p—1=gn, trong d6 g 13 sb nguyén duong.

Truwomg hop 1: n< \/;

Khidé 0<n’+n+1< p+.p+1<2p.

Vi n* +n+1:p nén sb nguyén duong n’+n+1 13 bdi cia p va nhd hon 2p. Do d6 n* +n+1=p.
(0.25 diem)

Truwong hop 2: n> \/;

-1
Tr p—1=gn,suyra qu—<\/p.
n
-1 ) ) )
Mat khac, n:p—:nq:p—l. Tu n’ +n+lip=>n°q" +ng’ +q’p suyra (p—1)2+q(p—l)+q2:p
q

khai trién ta s& duoc ¢° —g+1:p.
Nhung do q<\/;, taco 0<q’ —g+1<q° < p.
Diéu nay la khong thé, vi p khong thé chia hét cho mot s6 nguyén duong nhé hon chinh nd. Vay trudng

hop 2 nay khong xay ra.

Tt hai trudng hop trén, suy ra p=n" +n+1. (0.25 diém)
Dodo 4p-3=4(n’+n+1)-3=4n"+4n+1=(2n+1)’,

Vi thé 4p—3 14 s6 chinh phuong. (0.25 diém)

2. (1.0 diém) Tim tt ca cac s6 nguyén té p,q sao cho biéu thirc M = p?+ 2025 pg +¢* 1a mét liy thira cua

2027.

Giai: Gia sir p*+2025pg +¢* =2027" (véi n e N). Bién ddi biéu thic nay ta duoc:
(p2—2pq+q2)+2027pq =2027" < (p—q)2+2027pq =2027"



Vi p,g 1a cac sb nguyén té nén p>2 va ¢>2. Do d6 2027pg>4x2027>2027. Suy ra
(p—q)?+2027 pg > 2027, din dén 2027" >2027. Vi n la s tw nhién nén ta phai c6 n>2. Khi n>2, ta
ludn c6 2027":2027%. (0.25 diém)
Tir phuong trinh (p—g¢)2+2027 pg = 2027", ta chuyén vé (p—gq)? =2027" —2027 pq
Ta nhan thdy cd 2027" va 2027pq déu chia hét cho 2027, suy ra (p—¢)>:2027. Vi 2027 1a s6 nguyén o
tasuy ra (p—gq)i2027. Vavithé (p—q)>:2027>.
Quay lai bién d6i phuong trinh ban dau 2027 pg = 2027" —(p —q)’
Luc nay, vé phai ¢6 2027":2027* (do n>2) va (p—¢)?:2027” (vira chimg minh trén). Suy ra hiéu ctia
chung chia hét cho 20277, hay 2027 pg:2027> = pq:2027
Vi p,q,2027 déu la cic sb nguyén td suy ra p =2027 hodc g =2027. (0.25 diém)
Khong mat tinh tong quat, gid sit p = 2027 . Theo chimng minh & trén, ta c6 (p—¢):2027. Thay p=2027
vao, ta dugc (2027-¢):2027. Diéu nay c6 nghia la 2027-¢=/kx2027 (véi k la mot sé nguyén)
< q=2027-kx2027=2027(1-k). Vi g lasd nguyén tdnén ¢ >0, suyra 1-k>0=£k <0.
Néu k<0, thi (1-k)>2, khi d6 ¢ =2027(1-k) la mot hgp s6 (mau thudn vi ¢ 14 s6 nguyén td).
Néu k=0, thi ¢ =2027 (théa min). Vay ta dugc ¢ =2027. (0.25 diém)
Tuong tu, néu gia sit ¢ = 2027 tir dau, ta ciing ching minh duoc p =2027 . Viy ta c6 nghiém duy nhét 1a
p=q=2027.
Thir lai: Vi p =g =2027, thay vao biéu thirc ban diu ta c6: M = 20272+ 2025% 20272 + 20272 = 2027°
diang 1a mét 1y thura cua 2027. ) .
Két luan: C6 duy nhat mdt cap so6 nguyén to thoa man yéu cau bai toan la p =2027va g =2027.

(0.25 diém)
Céu V: (3 diém) Cho tam gidc 4BC nhon, ndi tiép dudng tron (O0). Goi K 1a diém sao cho AK 1a duong
kinh ctia (O). Céc duong cao AD, BE,CF cliatam gidc ABC catnhau tai /. Puong thang EF cit dudng
tron (O) tai hai diém P,Q (P va C nim vé hai phia d6i v6i duong thing AB). Goi M 1a trung diém
BC.
1. Chimg minh hai goc 0AC ,@I bang nhau.
2. Ching minh AP* =24D.OM . |
3. Day KQcit BCtai L.Ching minh AL, HQ cit nhau tai mot diém nam trén dudng tron ngoai tiép tam
giac AEF .
Giai:

1. (1.0 diém) Chimg minh .~ OAC = < BAH



Trudce hét, vi CK 1 AC va BH 1 AC nén BH || CK .

Tuong tu, vi BK 1. AB va CH L AB nén CH || BK . (0.25 diém)
Xét hai tam giac vuong ABD va AKC: ZADB=90"; ZACK =90"; do B,D,C théng hang, ta c6
ZABD = ZABC;

Trén dudng trdn (O), hai gbc ndi tiép chan cung AC bing nhau, nén ~ ABC = £ AKC. (0.25 diém)

Vay A4BD 00 AAKC . Suyra £ BAD = 2 KAC. (0.25 diém)
Ma 4,D,H thang hang va 4,0,K thang hang, nén ' BAH = ~BAD = ~KAC = 2~ OAC.
Suy ra diéu phai chimg minh. (0.25 diém)

2. (1.0 diém) Chimg minh AP> =2A4D-OM

Goi N = AK NEF. Vi £/BEC = /BFC =90° nén ti gidsc BCEF ndi tiép.

Do d6 ~AEF = 2~ CBF = 2~ ABC. Theo caul, ~KAC = ~BAH.

Laico6 AH L BC,nén L BAH =90"— 2 ABC. Suy ra £ KAC+ L AEF =90". ‘)
Vi 4,K,O thang hang nén AK | EF . (0.25 diem)
Ma P,Q € EF ,suyra AK L PQ tai N.Vi AK la dudng kinh cia (O) nén dudng thing qua tim O vudng
goc voi ddy PO di qua trung diém cua PQ; do d6 PN = ON, va vithé AP = AQ.

Xét tam giac vuong APK , do PN L AK nén PN la duong cao tmg v6i canh huyén AK . Boi hé thirc
lugng trong tam gidc vuong, AP> = AN - AK.

Mat khac, xét hai tam gidc ANF va ABK : ZANF =90° vi AK L EF; Z“ABK =90° vi AK la duong

A AF
kinh; ~NAF = <~ KAB . Vay AANF [ AABK , nén —N =—,
AB AK ‘)
Suy raAN - AK = AF - AB. (0.25 diem)
Tiép theo, xét hai tam giac AFH va ADB: L AFH =90°; ~ADB=90"; ./ FAH = ~/DAB .
AF  AH
Vay AAFH 1 AADB ,nén — =——. Suyra AF -AB=AD- AH.
AD AB
Tuwr cac hé thic trén, ta dugc AP* = AD- AH. (0.25 diém)

Ta thidy BHCK la hinh binh hanh, vi M 1a trung diém cia BCnén M cling 1a trung diém cua HK .

Trong tam giac AHK , diém O 1a trung diém ctia AK , con M 1a trung diém ctia HK . Do &6 AH =20M.
Thé vao hé thirc AP* = AD- AH , ta dugc AP* =2AD-OM. (0.25 diém)
3. (1.0 d@iém) Chimg minh AL va HQ cit nhau tai mot diém thudc duong tron ngoai tiép tam giac AEF
Goi @ 1a duong tron ngoai tiép tam giac AEF .

Vi AE L EH va AF 1 FH ,nén A,E,H,F cung thudc duong tron duong kinh AH . Do d6 @ chinh la

duong tron duong kinh AH .
Goi R 1a giao diém thtr hai cua dudng thing AL véi @ .

Khi d6 £ ARH =90". (0.25 diém)
Xet hai tam giac ARH va ADL: ZARH =90"; £ ADL =90" vi AD L BC va Le BC; £RAH = DAL
vi 4,R,L thang hang va 4, H,D thang hang.

AR AH

Vay AARH [1 AADL , nén E=E Suyra AR-AL = AH - AD. Theo cau 2, AH-AD = AP,
AR _ 4
Lai co AP=AQ,nén AR- AL = AQ’. Do d6 Q
AQ AL
s . . . 2 . AR AQ
Xét hai tam giac ARQ va AQL: ZQAR=2QAL vi A,R,L thang hang; A_Q = T
Vay AARQ L1 AAQL . Suyra £ ARQ = 2L AQL. (0.25 diém)

Vi 4,0,K cung thudc duong tron duong kinh 4K, nén L A0K =90°.

Ma Q,K, L thiang hang, nén £ AQL =90°. Do 46 £ ARQ =90°". Suyra RQ L AL.

Mit khac, ~ ARH =90° nén RH L AL vithé Q,R,H thing hang. (0.25 diém)
5



Vay R chinh la giao diém cua AL va HQ, déng thoi R € w. Noi cach khéac, AL va HQ cit nhau tai mot
diém nam trén duong tron ngoai tiép tam giac AEF . (0.25 diém)

Cau VI: (1 diém) Mot bang vuong gom 1 Ix11 6, mo1 6 chira nhiéu nhit mot vién soi. Tim sb vién soi bé
nhat trén bang sao cho: Khi chon mot 6 tréng bat ki, tong sd cic vién soi trong hang va cot twong ng véi
6 trong nay it nhat 1a 11.

Giai: Goi § 1a tong s vién soi trén bang. Xét mot cach xép bat ki thoa man diéu kién dé bai. Ki hidu 7, 1a
s6 vién s6i ¢ hang thir i va ¢, 1a s6 vién soi & cdt thir j. Pat k=min{n,n,....7%,,¢,,¢5,...00,, )

Chon mot hang hodac mét ct c6 ding k& vién soi. Khong mét tinh téng quat, gia su d6 1a mot cot. Trong
cot ndy co dung k 6 c6 s6i va 11—k 6 trong. Ta dém cac hang di qua cac 6 & cot nay:

+) Céac hang di qua k 6 c0 soi

Mai hang chira mdt 6 cd s6i cua cot da chon déu c6 it nhat k vién soi, vi k& 13 sb nho nhat trong tht ca cac
sO vién soi ciia cac hang va céc cot.

Co tit ca k hang nhu vay, nén tong sd vién s6i ndm trong cac hang nay it nhat1a kxk=k>.  (0.25 diém)
+) Céc hang di qua 11—k 6 trong

Xeét mot 6 trdng thudc cot da chon. Cot ndy co dung k vién soi, nén theo gia thiét ctia dé bai, hang di qua
6 tréng d6 phai co it nhat 11—k vién soi. Neu khong, tong sd vién soi trong hang va cot di qua 6 4y s& nho
hon 11. Vi c6 11—k hang nhu vdy, nén tong sd vién s6i nam trong cac hang nay it nhit la

(11-k)(11-k)=(11-k)". (0.25 diém)
+) Hai nhom hang trén gdm dung toan bd 11 hang cua bang va khong giao nhau. Do do
S=r+n++n 2k +(11-k) =2 -4 +£>£
2 2 2
121 . . % N 2
Suyra S 27. Vi § lasénguyénnén S >61. (0.25 diem)

+) Ta chtrng minh t6n tai mot cach xép ding 61 vién soi thoa man diéu kién
dé bai.

T6 cac 6 cia bang xen k& nhu ban cd vua, sao cho bdn 6 ¢ bon goc déu cing
mau. Dat mot vién soi vao mdi 6 mau den.

Vi bang ¢6 kich thudc 1¢ nén s6 6 den bang 6x6+5x5=61.

Moi hang 1¢ ¢c6 6 6 den, mdi hang chan c6 5 6 den. Tuong tu, mdi cot 1¢
cod 6 6 den va mdi cot chin ¢ 5 6 den.

M3i 6 tréng 12 mot 6 mau trang. Mot 6 trang luén nam & giao diém ctia mot
hang c6 6 vién soi va mot cot co 5 vién soi, hodc nguoc lai. Boi vay, voi
moi 6 tréng, tong so vién soi trong hang va cot di qua 6 do ludn bang
6+5=11.Nhu vay ton tai mot cach xép dung 61 vién soi thoa mén diéu
kién dé bai.

Két luan: S6 vién soi bé nhitla 61. (0.25 diém)
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