PAI HQC QUOC GIA TP. HO CHf MINH PE THI TUYEN SINH LOP 10
TRUONG PHO THONG NANG KHIEU Niim hoe 2023 — 2024

HOI PONG TUYEN SINH LOP 10

NAM HQC 2023-2024 Mon thi: Toan chuyén

Thoi gian lam bai: 120 phiit, khong ké thoi gian phadt dé

Bai 1. (1 diém) Giai hé phuong trinh
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Bai 2. (2 diém ) Cho a, b, ¢ 1&‘1 céc s thye dwong thoa man: ab +be+ca = abe .

a) Ching minh —= <43.

o S

) 2
b) Cht'mgminh (\/;+\/3+\/Z) Sabcs(a—-'-b;—c)-.

Bai 3. (1.5 diém) Ngudi ta t6 mau mdi 6 cia bang hinh vuéng 4x 4 bang mot trong hai mau den
hodc trang théa méan céc didu ki¢n sau:

i So o den trén cac hing déu bing nhau.

ii. S8 6 den trén cc cot d6i mot khac nhau.

a) Tinhsd 6 den trén mdi hang. ‘

b) Hai 6 ké nhau trén mét hang hogc mdt cot duge goi la “cép t6t” néu chung dugc t6 bang
hai mau khac nhau. Hoi tong sb céc “cip tot” tinh theo tat ca cac cOt c6 thé 16n nhét 14 bao
nhiéu? Hoi twong ty cho cac “cgp tot” tinh theo tit ca cc hang

Bai 4. (2 dlem) Cho m, n 14 céc sb nguyén khong am théa mdn m* -n=1.

a) Dt n” —m=a. Ching minh rang a 1a s6 18.

b) Chirng minh rﬁng néu a=3.2 +1 voikla sé nguyén duong thi £ =1.

c) Chung minh rang a khong thé 13 s6 chinh phurong
Bai 5. (3.5 diém) Cho tam giac ABC. Goi D, E, F 1a céc tiép diém cia duorng tron (I) ndi tiép tam

glac ABC v6i BC, CA, AB. Tir chan dudng phan giac ngoai L cia géc BAC (L thudc BC), ké tiép
tuyén LH dén dudng tron (I) (H thude (I), H # D).
a) Chung minh rang duorng tron ngoai tiép tam gidc ALH di qua tdm ndi tlep L.

b) Chung minh BAD = CAH .

¢) AH cat lai (I) tai K. Goi G 1a trong tdm tam gidc KEF va J 1a giao diém ciia DG véi EF.
Chirng minh KJ | EF.

d) Goi S 13 trung diém BC, KJ cét lai (I) tai R. Chémg minh ring EF, IR va AS déng quy.

X

HET



DAIHOC QUOC GIA TP. HO CHf MINH PAP AN TUYEN SINH LOP 10
TRUONG PHO THONG NANG KHIEU Nim hoc 2023 — 2024
HOQI PONG TUYEN SINH LOP 10 ’

o Mon thi: Toan chuyén
NAM HOC 2023-2024

(4x+l)+[4y+lJ:1
X y
(4x+l)[4y+lj =-20
( X Y

Bai 1. (1 diém) Bién doi hpt vé dang:

4x+l=5 4x+l=—4
Suy ra: )i hodc )i (0.5 diém)
4y+—=-4 4y+—=35
Y Y
1Y(1 1 1 11 2
Vay hé c¢6 nghiém: (x,y)=|L—— ;| —,— ;| =—=,1 [;| ——,— |. 0.5 diem
iy e o nghiem: (x.0)=( 12 {3 J{ 31 [ -3+ (0:5 diém)
Bai 2. (2 diém )
a) Ta chung minh duogc: 3(a2 +b’ +cz) > (a +b-|—c)2 > 3(ab+bc+ca) (0.25 diém)
2
. I 1 1_1(1 1 1 1 1 1 2
Tur gia thuyét: 1=—+—+—>—| ——+——+— | = —+——+——<+/3.(0.75 diém)
8 Y a b c 3(\/2 b cj Ja b e
+bh+c) 2
b) Ta co: (@+D+C) | bt bes ca=abe. (0.5 diém)
1 1 1 2
Talaico: 1=—+—+— — Jabe > a +/b +-c . 0.5 diém
e T T (> dEm

Bai 3. (1.5 diém)

a) Goi x 1a s6 6 den trén mdi hang. Khi d6 tong sb 6 den cia bang 13 4x.
Do s6 6 den trén cac cot doi mot 1a khac nhau nén s lugng 6 den cua céac cot lan luot 1a bdn
trong nam $6 0,1,2,3,4.
Ma tong s6 6 den 1a 4x, chia hét cho 4. Con téng 0+1+2+3+4 =22 chia 4 du 2 nén trong tong
phai khong ¢6 s6 2.
Khi do: 4x=0+1+3+4 <= x=2. (0.5 diém)

b) THI1: Tinh theo cot
Dé théy, trén cot c6 4 6 den hoac 0 6 den thi s€ khong c6 cap tdt. Trén cot co 3 6 den hodc 1 6 den
thi c6 toi da 2 cip tot. Vay tdi da co 4 cap tot.
Céch to voi trudong hop tdi da nhu sau (0.5 diém)




TH2: Tinh theo hang
Do mdi hang c6 2 6 den nén s6 cap tot trén mdi hang ti da 1a 3. Ma c6 4 hang nén tbi da 1a 12.
Ta s& chimg minh téi da chila 11.
That vay, gia st c6 truong hop t6 1a 12 cap tot thi mdi hang s& c6 ding 3. Khi d6 trén mdi hang 6
den va 6 tring s& xen k&.
Do c6 mot cot ca 4 6 déu to den. Pidu d6 din dén cot ké cot nay, cac 6 phai déu t6 mau trang va
trong tu 2 cot con lai o 1 cot déu gdm 6 den, 1 cot déu 6 tring (trai gia thuyét).
Vay t6i da s6 cap tot chi 1a 11.
Céch to voi trudng hop tdi da nhu sau (0.5 diém)

Bai 4. (2 diém) Goi m* —n=1 (1) va n*~m=a (2)

a) Tu (1) suy ra m, n khac tinh chin 1é. Nén a 1a sd 1é. (0.5 diém)
b) Ching minh rang néu a = 3.2* +1 voi k 14 s6 nguyén duong thi k =1.
Lay (2) trir (1) vé theo vé ta duge: (n—m)(n+m+1)=3.2". (0.25 diém)
Do n—m 1é nén
n-m=1=>n=m+1 (3)
THI:
n+m+1=3.2"

Thé 3) vao (1) taduge: m*-m-2=0=m=2=>n=3.
Suyra: 32" =n’-m=6=k =1 (0.25 diém)
{n—m=3:>n=m+3 (4)
TH2:
n+m+1=2"
Thé (4) vao (1) ta duge: m’ —m—4=0(/). (0.25 diém)
¢) Chirng minh rang a khong thé 1a s6 chinh phuong.
Gia sir a 1a sb chinh phuong, dat a =b>,be N.
Nhan xét néu a=0 thi v6 Ii.

m' —n=1

Néu a=1, thé vao ta duoc: { = (m—n)(m+n+1)=0=>m=n.Khido: m*-m=1(l)

n-m=1

Taxétvoi a>4.Tu: m =n+l=>m>1van=m’-1.
Thay vao (2):

(7712—1)2—m=b2 o mz(mz—l—b)(m2—1+b):> mf(m2—1+b):> mz‘m2—1+b‘.

Ma m’>—1+b>m’+1>2m nén suy ra vo li.
Vay a khong thé 1a s6 chinh phuong. (0.75 diém)



Bai 5. (3.5 diém)

D

a) Do LAI = LHI =90° nén A, H, I, L thudc mot dudng tron.

b) Ma LDI =90° nén A, H, D, I, L thudc mét dudng tron.
Khi d6: DAI = HAI (do chén hai cung bang nhau).
Ma BAI = CAI nén BAD = CAH .

c) Do FAD = EAK nén tt giac EFDK Ia hinh thang can.
Goi T, N lan luot 1a trung diém cua EF va DK.

Ta co: E:N—G l:>TJ:NK

Ma TN L EF nén NKIJT la hinh chir nhat, do d6 KJ L EF .

,
wd

(1 diém)

(1 diém)
(0.25 diém)

(0.5 diém)

d) Ta ching minh bd dé sau: Cho tam giac ABC. GoiD, E, F 1an luot 1a tiép diém cua dudng
tron ndi tiép (I) véi BC, CA va AB. S 1a trung diém BC. Khi d6 AS, DI va EF dong quy.
A

C

Goi P 14 giao diém cua EF va ID. Qua P ké dudng thing song song BC cit AB, AC lan luot tai U,
V. Khi d6, céc tir giac IPUF va IPEV ndi tiép nén [UP = IFP=[EP = IVP.

Suy ra tam giac IUV can, nén P 1a trung diém UV.

Ma S 1a trung diém BC, UV // BC nén A, S, P thing hang. Viy ba dudng AS, DI va EF dong quy.
Tré lai bai toan, dé ¥ raing DER =90° nén D, L, R thing hang. Theo b dé trén ta c6 DI, EF

va AS dong quy. .
Do do IR, EF va AS dong quy.

(0.75 diém)
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