KY THI TUYEN SINH LOP 10 TRUONG PHO THONG NANG KHIEU
NAM HOQC: 2026 - 2027
Mén thi: TOAN (Chuyén)
Thoi gian lam bai: 150 phut
(khéng ké thoi gian phdt dé)
PE THI VA HUONG DAN GIAI

PE THI
Ciu 1 (2 diém). Cho cac phuong trinh sau:
x2+2ax+3b=0 (1)
x2+2bx+3a=0 (2)
v6i a, b 1a cac tham s6. Biét rang cac phuong trinh déu c6 2 nghiém phan biét

a) Chirmg minh ring

(3 +(-3) >3

“72 2) 772

b) Gia str hai phuong trinh trén c6 ding mét nghiém chung. Goi r 1a nghiém con lai cua phuong trinh (1) va s 1a
nghiém con lai ctia phuong trinh (2). Chung minh rang r + s khong phu thudc vao gia tri ctia a va b.

Céu 2 (1,5 diém). Cho ttr gidc ABCD v6i AC vudng goc BD. Biét raing AD = 1, BC = 7. Tim gia trj 10n nhit caa chu vi
tor giac ABCD.

Céu 3 (2 diém). Cho f(n) = (n + 4)* — n* v6i n nguyén duong.
a) Chung minh £ (n) chia hét cho 16 v6i moi n nguyén.

b) Tim n dé f(n) chia hét cho 3.

¢) Tim n dé f(n) chia hét cho 242
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HUONG DAN GIAI

CAU 1. (1,5 diém)
Loi gidi.
a) Do ca 2 phuong trinh (1) va (2) déu ¢6 2 nghiém phan biét nén:
A =a?-3b>0
A, =b?>-3a>0
. . 3\2 3\2 _ 9
Cong vé theo vé, tacoa®? + b2 —3a—3b >0 & (a—z) + (b_E) > =
b) Goi c 1a nghiém chung cua 2 phuong trinh trén, ta c6
c?+2ac+3b=0
c?+2bc+3a=0
Trir vé theo vé ctia 2 phuong trinh trén, tacdé 2c —3)(a—b) =0 & c = %hoéc a=b.

Vé6i a = b, hai phwong trinh (1) va (2) 14 nhu nhau nén 2 nghiém phén biét ké trén 14 2 nghiém chung ctia chung (vo 1i).
Vayc =2 thévao (I)taco3a+3b+-=0oa+b=—2.

Ap dung dinh 1i Viete cho ca 2 phwong trinh, ta c6

3
r+§=—2a

3
S+§=—2b

Suyrar+5+3:—2(a+b)=%<:>r+s=——.

Vay r + s khong phu thudc vao a, b.

CAU 2. (2,0 diém)

Loi giai. Ap dung dinh 1y 4 diém ta c6 AB> — BC? = AD? — CD?. Suy ra AB?> — 72 = 12 — CD? hay AB? + CD? =
50.

Ap dung bat dang thirc Cauchy-Schwarz ta c6 AB? + CD? > %(AB + CD)?.SuyraAB + CD <
V50 - 2 = 10. Dén t6i
chuviABCD =AB+BC+CD+DA<1+7+10=18.

Déu “=" xay ra khi va chi khi AB = CD = 5.
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Hinh minh hoa Cdau 2

Vay gia tri 16n nhat ciia chu vi tir giac ABCD 12 18.

Nhdn xét (Chirng minh dinh Iy 4 diém). Goi H 1a giao diém ctua AC va BD. Ap dung dinh Iy Py-ta-go, ta c6: AB? —
BC? = AH? + BH? — BH? — CH? = AH? — CH?. Chimg minh tuong tu ta ciing c6 AD? — CD? = AH? — CH?2. Vi
vay AB?> — BC? = AD? — CD?.

CAU 3. (1,5 diém)

Loi gidi.

a) Taco f(n) = (n+4)* —n* = 16n3 + 96n? + 256n + 64 = 16(n3 + 6n% + 16n + 4) : 16.
b) Ta xét 3 truong hop sau:

«  Néun =0 (mod3)thi f(n) = (n+4)* —n* = 4* =1 (mod 3).
«  Néun =2 (mod3)thi f(n) = (n+4)* —n* =6*—-2* =2 (mod 3).
«  Néun=1(mod3)thi f(n) =(n+4)*—n*=5*-1=0 (mod3).

Vay n chia 3 du 1 thi f(n) chia hét cho 3.

¢ Taco f(n) = (n+4)*—n*=[(n+4)?+n?[(n+4)? —n?] = 16(n? + 4n + 8)(n + 2). Pé tim n sao cho
f(n) chia hét cho 242 = 16 - 36, tatim n dé g(n) = (n? + 4n + 8)(n + 2) chia hét cho 36 = 22 - 32,

« Tacog(n)=n?+ dn+8)(n+2) = n?(n + 2) (mod 4). Bé g(n) chia hét cho 4 thi n chin (vi n 1é thi
g(n) 1&, khong chia hét cho 4).
. Theo cau b) thi f(n) chia hét cho 3 khi n chia 3 du 1. Ttc n ¢ dang 9k + 1,9k + 4,9k + 7.

Véin=1(mod9)thig(n) = (m?+4n+8)(n+2) =13-3 =3 (mod 9).

Véin =4 (mod 9) thig(n) = (n? +4n+8)(n+2) =40-6 = 6 (mod 9).

Véin =7 (mod 9) thi g(n) = (n? +4n+8)(n+2) =85-9 = 0 (mod 9).

Vay g(n) chia hét cho 9 khi va chi khi n ¢6 dang 9k + 7.

Vay g(n) chia hét cho 36 khi n chin va n c6 dang 9k + 7. Do n chin nén k 1¢, dat k = 21 + 1, suy ran = 181 + 16.
Vay n = 18k + 16 (k € N) thi f(n) chia hét cho 242,
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CAU 4. (3,0 diém)

Loi gidi.

Hinh minh hoa Cau 4

a) Xét tam gidc AIE vudng tai E c6 I] 1a duong cao nén [E? =[] - IA. Ma IE = ID nén ID? =[] - IA. Suy ra% = %,
suyra A ID] ~AIDA (c.g.c).

b) Do IE = IF nén I 1 diém chinh giita cung EF cua duong tron (I). Tir d6 suy ra IHF = IFK. Suy ra A [FH ~A
IKF. Tu d6 % = % dan dén ID? = IF? = IH - IK. Kéo theo A IDK ~A IHD. Suy ra IHD = IDK. Theo cau a) thi A
ID] ~A IDA, din dén IDK = IJD. Nhu vay, IHD = IJD, hay bon diém D, I,], H cing nam trén mot dudng tron.

¢) TacoIG? =ID? = IK - IH, suyra A IGK ~A IHG. Suy ra IGK = IHG = IDG = IGD, tir 46 A, G, D thiang hang.

Tac6JL-JD = JE - JF = JA - JI nén ti giac ALID ndi tiép. Suy ra AIL = ADL = GDJ = GIJ = AIG. Suy ra IA 14 phan
giac GIL. Suy ra A AIL =A AIG (c.g.c). Suy ra AG = AL, dan dén AI 1a trung truc GL. Goi X 1a giao diém GJ va (I)
(X # L). Khi 6 XGD = XLD = XL] = JGD, suy ra G, ], X thing hang. Vay GJ va AL cit nhau tai X nam trén (I).

CAUS5. (1,5 diém)

Loi gidi.
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a) Ta co cach dién sau thoa yéu cau:

8

b) Véin>15van:3,taditn =3k +15(k € N),suyrak = n—T15 Ta thiét 1ap bang 3 x 3 bang cach cong thém k
vao mdi 6 cua bang & cau a) nhu sau:

k+2 | k+7 | k+6
k+9 | k+5 | k+1
k+4 | k+3 | k+8

Vi k > 0 nén céc gia trj trong bang déu 13 cac s6 nguyén duong. Mit khac, vi cac s6 1,2, ...,9 phan biét nén 9 sd trong
bang mai cling hoan toan phan biét.

Kiém tra tong cc hang, cot va dudng chéo, ta thiy ching déu c6 dang:

n—15

3k+15=3( >+15=n—15+15=n

Vay luén ton tai mot bang théa man diéu kién dé bai, ching to n la sb dep.

¢) Gia st n la mot $6 dep. Goi cac $b nguyén duong phan biét dugc dién vao bang 3 X 3 lan luotlaa,b,c,d,e, f,g,hi
nhu sau:

a b c
e f
h i

Ta s€ di ching minh: n : 3
Theo dinh nghia cua sé dep, tong cac s6 trén mdi hang, cot va dudng chéo déu bang n. Ta co:

* atbtc=n
c gth+i=n
. atet+i=n
. gte+c=n

Tir d6 ta thiét 1ap dugc dang thirc sau:
(a+e+i)+(g+e+c)—(a+b+c)—(g+h+i)=2n—-2n=0
Thu gon biéu thirc trén, ta duoc:
2e—b—h=0Sb+h=2e
Laico b + e + h =n. Thay b + h = 2e vao, ta thu duogc:
3e=n
Do e 1a mot s6 nguyén duong nén suy ra n chia hét cho 3.
Ta sé di ching minh: n > 15

Goi S 1a tong clia tat ca 9 s6 trong bang. Néu tinh theo hang, ta co:
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S=(@+b+c)+(d+e+f)+(g+h+i)=n+n+n=3n

Mit khac, vi 9 s6 dugc dién 1a 9 sd nguyén duong phan biét, nén tong ciia chiing chic chan phai 16n hon hoic bang tong
cua 9 s0 nguyén duong nho nhat dau tién, tac la

§$21+2+3+-4+9
© 3n > 45
& n > 15.
Vaynéunlasddepthin>15van: 3.

Cach 2. Gia su tong cac so trén mdi hang, ct, duong chéo 1a n, s6 ¢ 0 trung tam la a.

XX
X | X
XX

Badng minh hoa Cach 2

Tong2s6626d0=n—a

Téng 2 s6 & 2 6 xanh duong =n — a
Téng2s6 6206 vang=n—a
Toéng2sd6 626 xanhla=n—a

Tong cac sb trongbang=3n=a+4(n—a) =4n—3a o n=3ai3.
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