DU AN CHICKEN MINDS

BAN CHUYEN MON TOAN HOC NAM HOC 2024 - 2025
HUGNG DAN CHAM THI Mén thi: TOAN (chuyén)
D& thi thir dot 1 Ngay thi: 16/3/2024 — 30/3/2024

Thai gian lam bai: 150 phat (khéng ké thsi gian phat
Hudéng dan chdm thi gdm 06 trang

I. Huéng dan chung

KY THI THU TUYEN SINH LGP 10 THPT CHUYEN

)

1. Gidm khéo cham ding theo Huéng dan cham ctia Dt 4n Chicken Minds — T8 chitc The Gifted Battlefield.

2. Néu thi sinh c6 cach tra 16i khac dap 4n nhung ding thi gidm khio van chidm diém theo biéu diém cta

Huéng dan cham thi.

3. Gidm khéao khong quy tron diém thanh phan ctia ting cau, diém ctia bai thi.

Il. Dap an va biéu diem

Bai | Y Huéng dan Diém
1 Giai hé phudng trinh: 1,25
4yt tay =17 (1)

923 = 2y + 70(x —y) (2)
Néu = = y, hé phuong trinh tré thanh 0,75
3z =7 —
823 =0 s
= z =0,
vo li. Do d6 « # 3. Nhan cd hai vé clia phuong trinh cho z — y # 0 ta dudc
(1) & (& —y)(@® +ay +y*) =7z —y)
st -y =T —y)
& 10(z® — y3) = 70(z — ).
Thay vao phuong trinh (2) ta cé:
(2) & 92° = zy? + 10(2® — o)
s +ay? 102 =0
& (v —2y)(2* + 22y + 5y*) = 0.
Truong hgp 1: z — 2y =0 < =z = 2y. 0,5
Thay x = 2y vao phuong trinh (1), ta thu duge
=1l=x=2
=7 Y v
y=—-1=z=-2.
Trudng hgp 2: 22 + 2xy + 5y =0 & (v +y)? + 4y?> = 0 < = = y = 0, khong thoa (1).
Vay hé phuong trinh ¢6 nghiém (x,y) = (2,1), (=2, —1).
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2 Cho a,b,c 1a 3 sb thyc khéong Am thod man a? + 3b% + 5¢2 + 2abe = 15. Tinh gia 2
tri 16n nhat ctia biéu thirc:

P=a+bV2+cV2.

Ta sé tinh a theo b va ¢. Coi a? 4 3b? 4 5¢? + 2abc = 15 nhu moét phuong trinh bac hai, 0,5
an a thi a 13 nghiém khong 4m ctia phuong trinh. Do d6,

a=—bc+ VA = —bc+ Vb2 — 362 — 52 + 15 = —bc + /(b2 — 5)(2 — 3).

Vay
P =—bc+ /(b2 —5)(c2 —3) +bV2 + V2.
Do a,b,e > 0= b2 < 5,¢2 < 3. Ap dung bat ding thitc AM-GM, ta c6 1,0
P=—bc+ /(b2 —5)(c2 —3)+bvV2+ V2
—b2 2
< —be+ %—i—(b%—c)\@
_5_ (b+c—+2)?
B 2
< 5.
Dang thitc xdy ra khi va chi khi 0,5

b+c=+2 c=0

Véy gi4 tri 16n nhat cta P bang 5, dat duge khi a = 3,b = 1/2,¢ = 0.

{b2—5:02—3 {b:ﬂ
= =a=3.

3 Tim tit ca cac sb nguyén duong n sao cho a?>+b? = n véi a, b 1a sé nguyén duong | 1,75
nguyén té ciing nhau va ab chia hét cho moi sé nguyén té nhé hon hoic bang

N

Dau tién ta chting minh a va b bang nhau hoic 14 hai sé nguyén duong lién tiép. 0,25
That vay, trude hét ta gid st a = b, khi d6 do (a,b) =1 nénsuy raa =b = 1.
Véi a = b =1 ta dugc n = 2, khi d6 khong c6 sd nguyén té nao nhé hon /2.
Nhu viy n = 2 1a mot gid tri can tim.

Gid sita > b, ta c6 (a —b)? < a? +b?> =n. Khidé a—b < /n. 0,75

Néu a —b # 1 thi a — b c6 mdt uc s6 nguyéen t6 p va khi d6 thi theo gia thiét ab : p.

Ma (a,b) = 1 nén suy ra a hodic b chia hét cho p. Ma a — b chia hét cho p nén ca a,b
déu chia hét cho p. Tt dé suy ra p 1a mdt udc chung clia a va b, diéu nay mau thuadn véi
(a,b) = 1.

Vay a, b 1a hai s nguyén duong lién tiép hay a = b + 1.

Mit khic ta c6 (b—1)% < b < n . Gid sit p 1a udc nguyén t6 ctia b— 1, khi d6 ab = b(b+1) | 0,75
chia hét cho moi s6 nguyén t6 p. Do b— 1 v& b nguyén t6 cting nhau nén b khéng thé chia
hét cho p.

T d6 suy ra b+ 1 chia hét cho p, do d6 ta dudc p = 2. Ngoai ra néu b — 1 chia hét cho 4
thi b(b + 1) khong chia hét cho 4 nén ta duge b — 1 € {0;1;2} do d6 b € {1;2;3}.

Dén day tuong ting ta tim dudc a € {2;3;4}. Do dé ta dugc cdc cip sb (a;b) =
(2:1),(3:2), (45 3).

T d6 ta duge n € {5;13;25} théd man yéu cau bai toan.

Vay céc ty nhién n thdéa man yéu cau bai toan 1a n € {2;5;13;25}
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Vi n = 6, xac dinh ngudi choi ludn cé chién thuat thing.

0,5

Vé6i n = 6, ta thiét 14p chién thuit sau: 0 lugt dau, ngudi choi A 1dy 2 vién séi. Ta chia
hai trudng hgp:

o Truong hop 1: Néu B lay 2 vién s6i & lugt thit hai thi A chi can lay 2 vién séi con
lai = A la ngusi thing.

o Trudng hgp 2: Néu B lay 1 vién soi tai lugt thtt hai, tit lugt d6 tré di, A chi lay 1
vién s6i, dan dén B ciing chi ¢ thé lay 1 vién séi. Ma do con 4 vién séi nén vién séi
cubi ciing duge 14y béi A = A 1a ngudi thing.

Vay v6i n = 6 thi A 13 ngudi chai luén c6 chién thuit thing.

0,5

Tuy theo gia tri ctia n, hay xac dinh ngudi chdi luén cé chién luge thing.

1,5

Ta xét ba trudng hop:
o Trudng hop 1: n 14 s6 18,
o Truong hgp 2: n la lay thua cia 2, va
o Trudng hop 3: n 1a s6 chin nhung khéng 13 liy thita cla 2.

Ta sé chting minh rang & trudng hop 1 va 3, A 1a ngudi c6 chién luge thing, con & truong
hop 2, B 1a ngudi ¢ chién luge thing.

Trudng hgp 1: n la sb lé.

Trong trudng hop nay, A 1a ngusi c¢é chién thuat thang. O lugt dau tién, A chi viéc bbc
mot vien séi. Khi d6, & méi lugt tiép theo, hai ngudi déu sé chi béc mot vién séi (do quy
tic tro choi). Vi sb s6i 1a s6 1é va A 1a ngudi choi dau tién nén A sé 13 ngusi boc vién soi
sau cung.

0,25

Truong hgp 2: n la lay thira caa 2.
Trong trudng hop nay, B 1a ngudi cé chién thuat thing. That vay, gid st n = 2F véi k
nguyén duong.

e V6i k = 1, theo luit choi thi A phai béc mot vién dau tién nén B sé& 1a ngudi bbc
vién séi cubi ciing, B thing.

e V6i k > 1, néu 6 lugt dau tién ciia A, A boc khong it hon mot nita sb6 séi thi & lugt
tiép theo, B sé bbc dudc tat ca sb soéi con lai va A sé& thua. Do dé, A sé boc it hon
2F=1 § lugt dau tién ctia minh. Gia st A boc 27 + s vién s6i véi 7, s 1 hai s6 tu nhién
théa man 2" 4+ s < 2871 va s < 27, khi d6 B sé boc 2" — s vién s6i. Liic nay, sd soi
con lai 13 2F — 2741 = 2r+1(2k=7=1 _1) > 0 v A chi duge bbc khong qui 2" —s < 27
vién s6i & lugt tiép theo ciia minh. Vi 2F~7=1 —1 >0 nén 281 —1 > 1, suy ra

27‘—‘1-1(2]6—1—7‘ o 1) 2 27’+1 — 2 . 27’.

Vay & ludt tiép theo ctia minh, s6 séi ma A béc khong qué mot nita s6 séi trong
déng so6i. Gia sit A béc 2™ + s; vién s6i v6i 71, s1 1a hai s6 tu nhién théa man
2" 451 < 2" — 5 < 27 va s; < 2. Khi d6, B sé boc 2" — 51 vién séi. Lic nay sb
sOi con lai 1a

27‘+1(2]€—1—T‘ _ 1) _ 2r1+1 _ 2r1+1[2r—r1 (2k—1—r _ 1) _ 1] > 0.

Néu s6 s6i trd vé 0 thi B thang. Con néu sb séi chua trd vé 0 thi ta c6 thé lip lai
chién thuat nhu trén. Vi sb séi gidm dan va A khong thé bdc qué nita s s6i & moi
lugt ctia minh nén dén mot lic nao dé B sé 1a ngudi boc nhitng vién s6i cudi cling.
Vay B thang.

0,75
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Trudng hgp 3: n 1a sé chdn nhung khong 1a liy thita cta 2. 0,5
Trong trudng hop nay, A 1a ngudi ¢ chién luge thing. Gia st n = 2F +r v6i k,7 14 céc
s6 tu nhién, 7 chdn va 0 < r < 2k, 0 lugt dau tién, A sé boc r vién séi. Lic nay, s6 soi
con lai 1a 2% vién. Bai todn tré veé trudng hop 2 véi B 1a ngudi di trude, do dé A ¢ chién
luge thing trong truong hop nay.

Tém lai, néu n khong 1a liy thita ctia 2 thi A 1& ngudi c6 chién thuat thing, con néu n 1a
liiy thita ctia 2 thi B 1a ngudi c¢6 chién thuit thing.

5 | a | Goi R, 1a ban kinh ctia dudng tron bang tiép géc B cuia AABC. Chitng minh | 0,75

ring R, = ABC & p la nta chu vi cia AABC.
p— AC
Xét thé hinh nhut hinh vé. 0,75

Ta c6: Sapc = Spar, + Spcr, — Sarn,c

1 1 1
= _.AB. Z.BC-R,—=-AC -
5 Ry + 5 C- Ry 3 C- Ry
1
= §-Rb-(AB+BC—AC)
=Ry (p— AC)
S
T dé ta suy ra Ry = » —AZCC'
b | Goi K 1a diém dbi xtimg v6i F qua C. Chitng minh ring t& gidc AFKI, noi | 1,25
tiép.
Cho I, E cat lai (I) tai M khéc F thi ta c6 0,75

ﬁ:goo—@:@:%ﬁ:m:m,

suy ra t gidc AFMI, ndi tiép.
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Goi L la trung diém ME thi IL | ME hay ILI, = 90°. Viy L nim trén dudng tron | 0,5
duong kinh IT,, hay t@ gidc ALCT, ndi tiép, dan dén

ACL = AL L. (1)

Mat khic, AEKM cé6 C,L lan luot 1a trung diém cic canh EK, EM nén CL la duong
trung binh cia AEKM hay CL || MK, suy ra

ACL = AK M. (2)

Tuw (1) va (2) ta céd m = m, suy ra AM KT, ndi tiép. Lai c6 ttt gidc AFMI, nodi
tiép nén ndm diém A, F, M, K, I, cing thuéc mét dudng tron, kéo theo tit gide AFKI,

noi tiép.
¢ | Chitng minh rang (AFI,),(AEI),(AID),(O) ddng quy tai hai diém. 1,0
Xét thé hinh nhw hinh vé. D& thiy (AFL), (AEL), (AID) va (O) cimg di qua A. 0,5

Goi G la giao diém khic A citia (AFI,) va (AEI.). Goi S dbi xtng v6i F qua B thi
tuong tu cdu b) ta cé nam diém A, E,G, S, I. cing thudc mot duong tron. Tir dé ta cé
GEK = GSF va GKE = GFS, suy ra

AGEK ~ AGSF.

Hai tam gidc nay lai ¢6 B,C lan lugt 13 trung diém clia céc doan thing F'S,EK nén

AGCE ~ AGBS, suy ra
GB BS BF BD

GC CE CE CD’
kéo theo GD la phan giac ctia BGC. Mat khéc, cing tt AGCE ~ AGBS ta c6
GCE = GBS

nén G nam trén (O). Vay GD di qua T 1a diém chinh gitta cung 16n BC ctia (O), hay néi
cach khic, G 1a giao diém khic T ctia TD va (O).
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Xét thé hinh nhu hinh vé. Goi G’ 1A giao diém khéac A ctia (AID) va (O) thi ta chi can | 0,5
chimg minh G tring G’, hay G/,D,T thing hang 14 hoan tit bai todn. Ta thuc hién diéu
nay bang cach chimg minh AG’D = AG'T.

Cho AT cit BC tai P thi IDP = TAP = 90° nén tit gidc AIDP noi tiép hay P nam trén
(AID), suy ra

—

AG'D = APD. (3)
V6i cha y ATBC céan tai T, ta ¢
TAB = 180° — TCB = 180° — TBC = TBP,
suy ra ATAB ~ ATBP, dan dén

APD = TBA = TG'A. (4)

T (3) va (4) ta suy ra AG'D = @, kéo theo G/, D, T thing hang, hay G = G'. Vay
bén dusng tron (AFL,), (AEI), (AID) va (O) dong quy tai A va giao diém khac T ciia
TD va (O). O

Tong diém bai thi | 10,00
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