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PAP AN THAM KHAO DE THI TUYEN SINH LOP 10

PHO THONG NANG KHIEU
Nam hoc: 2026 - 2027
Man thi: TOAN CHUYEN
Thoi gian lam bai: 150 phit, khong ké thoi gian phat dé

Dé thi dugc swu tam ti hoc sinh nén khong tranh khéi sai sot trong qud trinh ddnh mdy.
Rat mong nhan dugc sy déng gop tu ban doc.
Dap an dugc thuc hién bdi doi ngi gido vién — trg gidng trung tam STAR Education:
Théy NGUYEN VINH KHANG — Thay LE DINH HAI
~ Théy VO HOANG PHUC KHANG - Thiy NGUYEN PHUOC THINH
— Thdy TRAN LE GIA HUNG - Théy PHAM MINH TRI

Bai 1 (1,5 diém). Cho hai phuong trinh phan biét:
2%+ 2ax +3b =0 (1) v& 2% + 2bz + 3a = 0 (2) (v6i a,b la tham s6).
a) Biét rang hai phuong trinh déu c6 2 nghiém phan bigt.
. 3\? 3\ _ 9
hi inh rang: - = - = —.
Chiing minh rang (a 2) + (b 2) > 5

b) Gia stt hai phuong trinh c6 nghiém chung. Goi r, s 1an lugt 1a nghiém con lai ciia (1) va
(2). Ching minh r + s khong phu thudce vao a, b.

a) Vi ca hai phuong trinh déu c¢6 2 nghiém phan biét nen:

Al =a*>-3b>0
Ay =b—3a>0

Cong vé theo vé hai bat phuong trinh, ta dugc:

a’>—3b+b"—3a>0
9 9 9
2 _ 2 2 2 2
<:>(a 3a+4)+(b 3b+4)>2
3\’ 3\ _ 9
& <a— 5) + <b— 5) >3 (dpcm).
b) Goi ¢ la nghiém chung cta (1) va (2), ta c6 hé:

x5+ 2ax0 +3b=0 (3)
T2+ 2bzo+3a=0 (4)
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Trit (3) cho (4) vé theo vé, ta co:

209(a —b) —3(a—b) =0« (a—b)(220 —3) =0
3

Vi 2 phuong trinh phan biét nén a # b, suy ra 2z —3 =0 < x5 = 7

Thay xo = ; vao (1) thu dugc: Z+3a+36=02>a+b: —Z.

Theo dinh 1y Viete cho phuong trinh (1) va phuong trinh (2):
:Uo-r:3b:>§r:3b:>r:2b
:Uo-5:3a=>§s:3a:>s:2a

Suy ra: r+ s =2a+2b=2(a +b).

3 ,
Thay a+0b = —1 vao bieu thic, ta duge:

3 3 s o
r+s=2- (_Z) ==3 (hang s0).

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

B&i 2 (1,5 diém). Cho tit gidc 161 ABCD véi BC' = 7, AD = 1 va 2 dudng chéo vudng goc
v6i nhau. Tinh chu vi t6i da ctia tit gide ABCD.

C

Goi I 1 giao diém AC va BD. Theo dinh li Pythagoras, ta c6
AB®+CD* = [A*+IB*+ 1C* 4+ 1D* = BC* + AD* = 50
va chu vi ti giac ABCD la
AB+BC+CD+DA=AB+CD+8< +/2(AB2+CD?)+8 =18

Dau bing xay ra khi AB = CD = 5. Tt giac v6i chu vi 18 théa méan yéu cau c6 thé dyng duge nhu

| . .
sau: dyng 2 doan [A | ID vé6i IA=1D = E, roi lay B thudc tia doi ID va C' thudc tia doi TA
7 .
sao cho IB = IC' = —. Vay chu vi toi da cta ti gidc ABC'D la 18.

V2
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Bdi 3 (2,0 diém). Cho da thic f(n) = (n +4)* — n*.

a) Ching minh v6i moi n thi f(n) chia hét cho 16
b) Tim s6 nguyén duong n thod man f(n) chia hét cho 3.

¢) Tim s6 tu nhien n thod man f(n) chia hét cho 24°.

a) Taco f(n) =[(n+4)> —n?-[(n+4)* +n?] = 16(n + 2)(n® + 4n + 8) chia hét cho 16.
b) Viét lai
f(n) =16(n+2)[n(n+ 1)+ 3n+ 8] = 16n(n + 1)(n + 2) + 48n(n + 2) + 128(n + 2)

Ta c6 n(n + 1)(n + 2) chia hét cho 3 do la tich 3 s6 nguyén lién tiép, nén dé (n + 4)* — n* chia

hét cho 3, ta can 128(n + 2) chia hét cho 3, hay n = 3k + 1 (v6i k > 0).
¢) Thay n =3k + 1 vao f(n), ta cé

f(n) = 48(k + 1)(9k* + 18k + 13)
Dé f(n) chia hét cho 9, ta can k + 1 chia hét cho 3, suy ra k = 3] + 2. Nhu vay n = 9] + 7.

Mit khéc, dé f(n) = 16(n + 2)(n* + 4n + 8) chia hét cho 64 thi (n + 2)(n” + 4n + 8) phai chia
hét cho 4, hay n*(n + 2) chia hét cho 4. Do n va n + 2 cting tinh chin 18 nén n phai chin va
ta c6 duge n*(n + 2) luon chia hét cho 4.

Nhu vay v6i n = 91 + 7 chiin ta c6 f(n) chia hét cho 9 - 64 = 24 Khi d6 [ 18, va ta két
luan n c¢6 dang 9(2m + 1) + 7 = 18m + 16 (v6i m la s tu nhién).

Céach khéc: Chi y ring f(n) = 16(n + 2)(n* + 4n + 8). Do d6, dé f(n) : 24* thi
(n+2)(n* +4n +8) : 36.
Nhan xét: n? 4+ 4n + 8 khong chia hét cho 3 v6i moi s6 tu nhién n.
That vay, ta xét cac truong hgp sau:
e n =0 (mod 3): khi d6 ta dugc n* +4n +8 =2 (mod 3).
e n =1 (mod 3): khi d6 ta dugc n* +4n +8 =1 (mod 3).
e n =2 (mod 3): khi d6 ta dugc n® +4n +8 =2 (mod 3).
Vay nhan xét duge chiing minh.
Tit nhan xét, dé (n 4 2)(n? 4+ 4n + 8) : 36 thi n + 2 chia hét cho 9 hay n =7 (mod 9).

Hon nita, chd ¥ ring (n + 2)(n® + 4n + 8) chia hét cho 36 nén phai la s6 chin. Do d6 n chin
hay n =0 (mod 2).

n =0 (mod 2)

hay n =16 (mod 18).
n =7 (mod 9)

Vay ta dugc he diéu kien {

Vay ta duge n c6 dang 18k + 16 v6i k 1a sd tu nhién.
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Béii 4 (3,0 diém). Cho tam gidc ABC nhon (AB < AC) c6 dudng tron noi tiép (I) tiép xtc
cac canh BC,CA, AB lan luct tai D, E, F. Goi J la trung diém ctia EF va K la giao diém ctia
AD va EF.

a) Chitng minh ID* = I.J - IA va AIJD «~ AIDA.

b) Goi H la giao diém ctia IK va dudng tron dusng kinh Al (H # I). Chiing minh THD =
IDK va I, D, J, H cung thudc mot dusng tron (.5).

c) Goi L va G lan lugt 1a giao diém thit hai ctia DJ va (S) véi (I). Chiing minh A, G, D
thang hang va AL, G.J cit nhau tai mot diém trén ().

B /D C

a) Ta c6 AAEI vuong tai E c6 duong cao EJ va ID = [E nén ID* =[E*=1J-1A
Suy ra AIJD «~ AIDA
b) Do 5 diém A, E,\ F, I ,/E Cilngn\ém trén duong tron dudsng kinh AI va I 1a diém chinh giita
cung EF nén IFK =IEF =1HF.
— AIFK ~ AIHF (g-g).
Suyra IK - I1H = [F? = ID?.
— ANIKD «~ AIDH.
Do d6 THD = IDK.
Tt IJ-IA=1ID*=1K -IH ta cé ti giac AJKH noi tiép.
Suy va IDJ = IAD = THJ.
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Vay I, D, J, H cung thudéc mot dudsng tron ().
¢) Goi G’ 1a giao diém ctia AD va (I) (G’ # D).
Ta c6 AFG' = ADF nen AAFG' ~ AADF
Két hop tam gidc AET vuong tai E c¢6 duong cao EJ ta duge

AG' - AD = AE* = AJ - Al

Suy ra ti gidac G'JID noi tiép.
Do d6 G = G’ hay A, G, D thing hang.
Goi N la giao diém ctia AL va (I). (N # L)
Taco JA-JI =JE-JF = JL-JD nén ti giac ALID ndi tiép.
Suy ra DGN = DLN (t& gidgc GLND noi tiép)

= 180° — ALD

— 180° — AID (tt gidc ALTD noi tiép)

— DG (tt giac GJID noi tiép).
—> @, J, N thang hang.
Vay AL,GJ cat nhau tai mot diém nam trén (I).

Béii 5 (2,0 diém). Cho bang 3 x 3 nhu hinh bén:
Mot s6 nguyen duong n dude goi 1a “sb tot” khi ta o thé dién 9 s6 nguyén duong

phan biét sao cho tong cac s6 trén mdi hang, méi cot, mdi duong chéo déu bang

nhau va bang n.

a) Chi ra mot cach dién vé6i 9 s6 1;2;3;...;9 théa man tong cac s6 trén mdi hang, mdi cot
va duong chéo bang nhau.

b) Chitng minh néu n > 15 va n chia hét cho 3 thi n 1a s6 tot.

c¢) Chiing minh néu n 1a s6 tot thi n > 15 va n chia hét cho 3.

a) Xét cach dién sb sau:

4 3 8
9 ) 1
2 7 6

R6 rang tong cac sb trén cac hang, cac cot va dudng chéo bang nhau va bang 15.

b) Xét n > 15 bat ki. Dat n = 15 + 3k v6i k nguyen khong am. Xét cach dién so sau:
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4+ k|(3+Ek|8+F

9+ E|5+k|1+Ek

24+ k|T+E|6+K

Khi dé, téng cac s6 trén cac hang, cac cot va duong chéo déu biang nhau va bang 15 + 3k = n.
Vay moi s6 n > 15 va chia hét cho 3 déu 1a sb tot.
c¢) Do trong bang c6 9 sé nguyén duong phan biét nén tong tat ca cac sé trén bang dat gia tri
nhé nhat bang
1+24+3+...4+9=45.
Xét trén 3 hang ciia bang, tong cac s6 trén mdi hang trong ba hang nay bing nhau vi tong
tat ca cac sO bing 45 nén tong cac s6 trén modi hang bing 5 15. Vay n > 15.

Xét cac s6 ghi trén bang nhu sau:

aq Q9 as

Qg as Qg

a7 asg (0%}

Do n 1a sb t6t nén ta co

ay +as +ag =n,
a9 + as + ag = n,
as +as +ay =n,

a4 + as + ag = n.
Cong vé theo vé, ta duge

((Il+CL2+CL3+CL4+CL5+CL6+CL7+G8+CL9)+3CL5:4n
& 3n+ 3a; = 4n
& 3as = n.

Vay n chia hét cho 3.

— HET —
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