SO GIAO DYC VA PAO TAO KY THI TUYEN SINH VAO LOP 10
TINH GIA LAI NAM HOQC 2026-2027

THUC Moén thi: TOAN (chuyén) | ]
DE CHINH Thoi gian: 150 phtt (khong ké thoi gian phét dé)
Ngay thi: 28/6/2026

Cau 1 (2,5 diém)

1.Chobiéuﬂ1ﬁcP=(J; ‘/;“](1 %~1

- +

J; -1 2\/; +1 x+ \/; +1
a) Riit gon biéu thirc P. '
b) Tim tét ca c4c s6 nguyén x & biéu thitc P nhén gié tri nguyén.

2. Goi x,, x, 1a hai nghiém cta phuong trinh x* —x—3=0. Khéng giai phuong trinh, hay

tinh gi4 trj clia c4c biéu thitc 4=x7 +x? vd B=x’ +x.
Ciu 2 (2,0 diém)
1. Giai phuong trinh vx? —3x+2 +1=vx-1+/x-2.
2. Goi S la tip hop céc s6 tir nhién c6 3 chit s6. Chon ngiu nhién mét s6 thude t4p hop S.
a) Tinh xéc sudt dé chon dugc s chia cho 11 dur 2.
b) Tinh xéc sudt @ chon duoc s6 abe thdéa man a+c = 4b.
Cau 3 (1,5 diem)

1. Tim tAt ca c4c sO nguyén x,y thoa man phwong trinh 3x? + 4xy + y* —4x=11.

2. Tim tht c4 c4c s nguyén duong m,n sao cho (m+ n)(m3 + 7n) 12 lily thira bac 4
ctia mot s6 nguyén 6.

Céau 4 (3,0 diem)

Cho tam gidc 4BC nhon (4B < AC) néi tiép dudmg tron (O). Ba dudng cao 4D, BE, CF
clia tam giéc ABC cit nhau tgi H. Ké dudng kinh AN ciia dudng tron (O). Goi I va M tuong
{mg 13 trung diém cta 4H va BC.

1. Chimg minh tir gisc BHCN 13 hinh bink hanh va EFD = EMC.

2. Goi G 14 giao diém cila AM va OH. Chimg minh IM vudng géc EF va G latrong
tam cia tam gidc ABC.

3. Pudmg trén (1) ngoai tiép tam gidc AEF cét dudng tron (O) tai K (K # A). Céc tiép
tuyén tai 4 va K cia dudng tron (I) cét nhau tai T. Chimg minh TM, 4H, EF ddng quy.

Céu 5 (1,0 diém) i

1. Mét s6 nguyén duong dugc goi 14 "sé 131" néu trong biéu dién thap phén cia né thi chit
sd 2 xuét hién nh@éu 14n hon chit s6 7 va né duge goi 1a "sé xdu" néu chir s6 7 xuét hién nhidu lin
hon chit s 2. Chéng han, 2027 c6 chit s6 2 xut hién 2 Iin va chir s6 7 xust hién 1 1An nén 2027 1
"sd 16t"; cdn 127 c6 chit s6 2 xudt hién 1 lan va chit s6 7 xudt hién 1 14n nén 127 khéng phai 1 "sd
151" ciing khong phai 13 "sé xdu". Trong tét ca cic sé nguyén duong khéng vuot qué 2027, hdy tim
hiéu cia s6 lugng céc "sd 191" va sb lugng cac "sd xdu"?

2. Xét céc s6 duong a, b, ¢ théa man a+b +c=6. Tim gié trj nhd nhét cda bidu thirc

a+4 b+4 +4
= + + !
b+c c+a a+b

J véi x20,x#1.

P
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Welcome TK28 Mathlovers

1 Dé thi.
Cau 1 (2,5 diém)

1. Cho bidu thitc P = (731@1 - 3;%11) (1 + H@—\;;H) véiz >0,z # 1.

(a) Rit gon biéu thitc P.
(b) Tim tat ca cac s6 nguyen z dé biéu thitc P nhan gia tri nguyen.
2. Goi z1, 29 1a hai nghiém ctia phuong trinh 22 — 2 — 3 = 0. Khong giai phuong trinh,

hay tinh gia tri clia cac bieu thic A =2} +235 va B = a,? + a:g.

Cau 2 (2,0 diém)

1. Giai phuong trinh V22 -3z +2+1=+vz -1+ Vz 2.

2. Goi S 1a tap hop cac s6 tu nhién c6 3 chit s6. Chon ngau nhién mot sé thuoc tap hop

S.

(a) Tinh xac suat dé chon duge s6 chia cho 11 du 2.
(b) Tinh xac suat dé chon dugc s6 abe thoa man a + ¢ = 4b.
Cau 3 (1,5 diém)
1. Tim tat ci cac s6 nguyén z,y théa man phuong trinh 322 + 4zy + y? — 4z = 11.

2. Tim tat ca cac sd nguyén duong m,n sao cho (m +n)(m® + 7n) 1a liy thita bac 4 cia

mot s6 nguyeén to.

Cau 4 (3,0 diém)

Cho tam giac ABC nhon (AB < AC) noi tiép duong tron (O). Ba dudng cao AD, BE,CF
clia tam giac ABC cat nhau tai H. Ké duong kinh AN ctia duong tron (O). Goi I va M
tuong tng la trung diém ctia AH va BC.

1. Chitng minh tt gidc BHCN la hinh binh hanh va EFD = EMC.

2. Goi G la giao diém ciia AM va OH. Ching minh IM vuong géc EF va G la trong

tam cua tam giac ABC.

3. Duong tron (I) ngoai tiép tam giac AEF cat dudng tron (0O) tai K (K # A). Cac tiép
tuyén tai A vad K ctia duong tron (I) cat nhau tai 7. Ching minh TM, AH, EF dong
quy.

Cau 5 (1,0 diém)
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1. Mot s6 nguyen duong dude goi la "sd t6t" néu trong biéu dién thap phan ciia né thi
chit s6 2 xuat hién nhiéu lan hon chit s6 7 va n6é duge goi 1a "sd xau" néu chit s6 7
xuat hién nhiéu lan hon chit s6 2. Ching han, 2027 c¢6 chit s6 2 xuat hién 2 lan va
chit s6 7 xuat hién 1 lan nén 2027 1a "sb tot"; con 127 cé chit s6 2 xuat hién 1 lan
va chit s6 7 xuat hién 1 lan nén 127 khong phai 1a "s6 t6t" cing khong phai 1a "s6
xau". Trong tat ci cac s6 nguyén duong khong vugt qua 2027, hay tim hiéu ctia s6

luong cac "s6 tot" va sd luong cac "sd xau"?
2. Xét cac s6 duong a, b, ¢ thdéa man a + b+ ¢ = 6. Tim gia tri nhé nhét cta biéu thic

ad+4 ¥+4  A44
+ +
b+c c+a a+b

Pi=

— W\ET—
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%

1. Cho bidu thite P= (ng _ 2{/51._*;11) (1 1 ﬁ;—ﬂ) véiz >0,z # 1.

(a) Rit gon biéu thitc P.

(b) Tim tat ca céac s6 nguyen z dé biéu thitc P nhan gia tri nguyen.

2. Goi 21,2 1a hai nghiém ctia phuong trinh 22 — z — 3 = 0. Khong giai phuong

trinh, hay tinh gia tri clia cdc biéu thic A = 2 + 23 va B = 23 + 3.

W Loi giai:
Diéu kién: = > 0,z # 1
1. a) Rat gon biéu thiic P:

Quy dong vé thit nhat:

Ve o x4+l z@2yx+1) - (Ve+ 1) (Ve -1) 2z+xz—(x—-1) g

Vi—1 2/z+1" (Vz—1)(2yz +1)  (Ve-1)@2vz+1)  (Vz-1)(2vz+1)
Quy dong vé thit hai:
" r—1 s+E+1+8—1 «Z2yE+1)

+x+ﬁ+1 T+ z+1 ozt T+l
Nhan hai vé lai ta dudc:

p__ THVE+l  VERyE+l)  VE
T (WEz-1D)@2VZ+1) z+z+1  Jz-1

1.b) Tim z € Z dé P € Z:

ﬁ—1+1_1+ 1
V-1 -1

Vi z la s6 nguyén nén dé P nguyeén, trude hét /= phai la sd nguyen (tic z la sé chinh

=

phuong).
Khi d6, /z — 1 phéi la uéc cia 1 = /z—1¢€ {1;—-1}.

e Truong hop 1: /z—1=1 = /r=2 = x =4 (Thda mén).
e Truong hop 2: V2 —1=-1 = /r=0 = 2 =0 (Thoa man).

Vay z € {0;4}.
2. Tinh gia tri A va B:

r1+ax20=1
Theo dinh 1y Vi-ét ta co:

r1T9 = —3
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Ta c6: 2% + 23 = (71 + 29)? — 271290 = 12 - 2(=-3) = T.
Tinh A:
A=zf+23= (22 +23)% — 2z120)2 =72 —2(-3)2 =49 — 18 = 31

Tinh B:
Ta ¢6 o} + a3 = (21 + 22) (22 — zyz2 +23) = 1- (7 — (=3)) = 10.
B=2a)+25=(a}+23) (@} + 23) — 232d(x1 + 22) = 7-10 — (=3)2-1=70— 9 =61

%

1. Giai phuong trinh V22 —3z+2+1=vz -1+ x — 2.

2. Goi S 1a tap hop cac sb tir nhién c6 3 chit s6. Chon ngau nhién mot s6 thuoc

tap hop S.

(a) Tinh xac suat dé chon duge s6 chia cho 11 du 2.

(b) Tinh xac suat dé chon dugc s6 abe théa man a + ¢ = 4b.

W Loi giai:
1. Giai phuong trinh:

Diéu kién xac dinh: = > 2. Véi diéu kién nay, phuong trinh dugc bién déi thanh:
ViEe-1)(@-2-vVr—-1-vVr-2+1=0 < Va—-1(vz-2-1)-(Vz—-2-1)=0
<> (Wz—1=1)(yo—2—T1) =0

e Vx—1=1 = z =2 (Thbéa méan).

e Vz—2=1 = z =3 (Thbéa mén).

Vay tap nghiém phuong trinh la S = {2; 3}.
2. Xac suat:

S6 lwgng phan tit cia khong gian mau: n(Q) = 900.

1. S6 c6 dang 11k +2. Vi 100 < 11k +2 <999 = 9 < k < 90. Sb cac s6 thoa man la
90 — 9+ 1 = 82.

Xac sult la: P, = % = 44310.

2. Xét a+ c=4bv6i a € {1..9}; b,¢ € {0..9}:

eb=1= a+c=4:C64cap (a,¢) € {(1,3);(2,2);(3,1); (4,0)}.
e b=2 = a+c=8:Co 8 cap tir (1,7) dén (8,0).

e b=3 = a+c=12: C6 7 cap tir (3,9) dén (9,3).
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e b=4 — a+c=16: C6 3 cap {(7,9);(8,8);(9,7)}.

Tong s6 s6 théa man: 4 + 8 + 7+ 3 = 22. Xac suat thu duge: B, = 2 = LU

900 — 750"

1. Tim tat ca cac s6 nguyén z,y théa man phuong trinh 322 + 4zy + y2 — 4z = 11.

2. Tim tat ca cac s6 nguyén duong m,n sao cho (m +n)(m?+ 7n) 1a liy thita bac

4 ctia mot s6 nguyen to.

™ Loi giai:

1. Tim nghiém nguyén z,y:

Xem phuong trinh 1a phuong trinh bac hai theo an y: y? + 4zy + (322 — 4z — 11) = 0.
Dé c¢6 nghiem nguyén thi A’ phai la s6 chinh phuong:

A =22 —Ba® -4z —-11) =2’ +42+11=k> (keN)

= @+2°+7=F = (k—z-2(k+2+2)=7

Vi 7 1a 86 nguyén t6, xét cac ude ta tim duge cac cap nghiém (z,y) la: (1,2), (1, —6), (=5, 14), (=5, 6).
2. Tim s6 nguyén duong m, n:

Dat (m +n)(m® + Tn) = p* (p 1a 86 nguyén t6). Vi m® + 7n > m +n > 1 nén ta c¢6 hé duy
nhat:

WA p—=p 3 3 2 2
. ' = m® (=)= p* = m—=p)m-+mp+p" =7)=0
m3 4+ Tn = p3

Vim<p = m—p#0,do dé m?2+ mp+p?—7=0. Thay p =m + n vao ta dudc:
3m?2+3mn+n?="1

Vimn>1nbum>2 — 3‘n12212>7(vc‘) Iy). Dodo m=1 = n24+3n—4=0 =

n=1.

Vay (m,n) = (1,1).

%

Cho tam gidc ABC nhon (AB < AC) noi tiép duong tron (O). Ba duong cao
AD,BE,CF cat nhau tai H. Ké duong kinh AN ciia duong tron (0). Goi I va
M tuong tng la trung diém ctia AH va BC.

e —

1. Chitng minh tit giac BHCN la hinh binh hanh va EFD—=EMC.

2. Goi G la giao diém ctia AM va OH. Ching minh IM vuong goc EF va G la

trong tam cua tam gidc ABC.
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3. Duong tron (I) ngoai tiép tam giac AEF cat duong tron (O) tai K (K # A).
Cac tiép tuyén tai A vd K ctia duong tron (I) cit nhau tai 7. Chitng minh
TM,AH, EF dong quy.

W Loi giai:

a. Ta c6 ABN = ACN = 90° (g6c noi tiép chan nita duong tron) = BN L AB,CN L AC.
Ma CH 1 AB,BH | AC = BN ||CH,CN || BH = BHCN la hinh binh hanh.

Vi BCEF noi tiép nén AFE = €. Tuong t¢ BFD = C —> EFD = 180° — 20.

Trong tam giac vuong BEC, trung tuyén EM = %BC = MC = AEMC can tai M =
EMC = 180° — 2C. Vay EFD = EMC.

b. Do BHCN la hinh binh hanh nén M la trung diém ctia HN. Xét tam giac AHN, I va
M lan luot la trung diém cia AH va HN — IM || AN.

Ta c6: IE=I1IF,ME = MF nén IM la dutng trung tricc cia EF. Do d6: IM 1 EF.

Xét tam giac AHN, AM va OH la hai duong trung tuyén cat nhau tai G = G 1a trong
tam AAHN — AG = ?AM. Do dé G ciing la trong tam AABC.

c. Goi Q la giao diém ctia AH va EF. Ta ching minh: M, Q, T thing hang.

Ta c6: TA = TK (tinh chat hai tiép tuyén cat nhau cta (I)), OA = OK (ban kinh cta
(0)), do d6 OT la duong trung tryc cia AKX = OT L AK. Mat khac, OI la duong noi
tam cta hai duong tron (O) va (I) v6i day chung la AK nén OI | AK.

Do dé O, I,T thing hang.
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Twong tu nhu trén, ta chitng minh duge EH la phan giac goc FED.
Vi FA 1 EH nén EA la phan giac ngoai tai E cua goc FED. Theo tinh chat duong phan
giac trong va ngoai cua tam giac QED ta co:

HQ AQ ([ EQ = IH-1Q IQ+IA
HD AD\ ED ID—IH IA+1ID

— (IH-IQ)IA+1ID)=(ID-IH)(IQ+IA) (1)
Vi I la trung diém ctia AH nén IA = IH, do do:
(7) <= (IA—-IQ)IA+1ID)=(ID—-TA)(IQ+IA)

e JA2+JAID-TAIQ-ID.IQ=IDIQ+IAID—IAIQ — IA?
e JA24+ JAID-TAIQ—-ID.IQ—IDIQ—IAID+IAIQ+IA2=0

— 2[A2-2IDIQ =0 < [A2=1D.IQ

IA IQ
s TATH =IDIG =3 == =%
@ ID  IH

IA 1Q 1A IQ

= A IEIg T mn gy 9

Mat khac, OM la duong trung binh cia AAHN nén OM || AH va OM = ATH =AI=1IH
— ti gidac OTHM la hinh binh hanh

== OI|| HM = AIN = DHM (so le ngoai).

Ta lai ¢6 TA la tiép tuyén ctia (I) tai A va AD la dudng cao cia AABC nén TAI = MDH =
90°.

Do d6 ATAI ~ AMDH (g.g) = 45 =145 ().

Tt (2), (3) suy ra: IIJ—% = g5 ().

Vi TI | HM nén TIQ = MHQ (so le trong) (5).

Tt (4), (5) suy ra: ATIQ ~ AMHQ (c.g.c) = I/C.ﬁ“ = EQ/T[

Ta lai c6: Im + Xé\\[ = 180° (ké bu) nén I/Q\T +m =180° — M, Q, T thang hang.
Vay ba duong thang TM, EF, AH dong quy.
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%

1. Mot s6 nguyen duong dude goi 1a "sb tot" néu trong biéu dién thap phan cia

no6 thi chit s6 2 xuat hién nhiéu lan hon chit s6 7 va né duge goi la "s6 xau" néu
chit s6 7 xuat hién nhiéu lan hon chit s6 2. Chang han, 2027 c¢6 chit s6 2 xuat
hién 2 lan va chit s6 7 xuat hién 1 lan nén 2027 1a "s6 t6t"; con 127 ¢6 chit s6
2 xuat hién 1 lan va chit s6 7 xuat hién 1 lan nén 127 khong phai 1a "s6 tot"
cing khong phai 1a "sé xau". Trong tat ca cac s6 nguyén duong khong vugt

qua 2027, hay tim hiéu ctia s6 lugng cac "so tot" va sé luong cac "s6 xau"?

2. Xét cac s6 duong a,b, ¢ théa man a+ b+ ¢ = 6. Tim gia tri nhé nhat clia bidu
thic _ ‘
a®+4 B+4 A44

P=
b+c c+a a-+b

W Loi giai:

1. Bai toan s tot - s6 xau: Xét cac so tir 1 dén 1999

Ta xét phép bién doi trong 1 s6 2 — 7 va 7 — 2, cac chit s6 khac git nguyen.

Vé6i phép bién déi nay bién s6 t6t thanh sé xau va ngude lai. Cac s6 ¢6 chit s6 2 = chit s6
7 thi khong thay déi.

Vi vay tit 1 — 1999 s6 luong s6 t6t va s6 xau la nhu nhau.

Vi thé ta chi can xét tir 2000 — 2027

C6 2 s6 2007 va 2017 vita khong tot, vita khong xau. Céac sé con lai déu la s6 tot.
Tt 2000 — 2027 c6 28 s6 va khong c6 s6 nao la s6 xau = s6 tot = 28 — 2 = 26
Vay trong cac s6 1 — 2027 thi s6 t6t nhiéu hon sé xau 26 s6.

Vay (s6 luong cac sb tot) — (s6 lugng cac sd xau) = 26.

2. Tim gia tri nhé nhéat caa P:

Ta 6 b+ ¢ = 6 — a. Biéu thic thanh: 3° %3_%4

Ta chitng minh bat déng thic phu sau :

a®+4 _ 11 5 ;
® Tpeee S > s -
e = Ty & 4(a®+4) > (11a — 10)(6 — a)

— 4a® +11a®> - 76a+64 >0 < (a —2)*(4a+27) >0 (Ludn ding véi moi a > 0)

Tuong tu cho b va ¢, cong vé theo vé ta dudgc:

11 15 11 15
P S bbb st
_4(a+ +c) 5 1 5

Dau "="xayrakhia=b=c¢=2. Viy min P =9.

— HET—

9 2026



Welcome TK28 Mathlovers

3 Mot chiat nhan xét ve deé thi:

Cau dau tién gom hai ¥ la rat gon biéu thitc va tinh cac gia tri bang Viet. Cau nay

kha co ban, ¢6 thé xem la cau chéng “liet” trong dé thi.

e Cau thit hai gom hai y giai phuong trinh va tinh xac suat. Phan giai phuong trinh
khé co ban khi 16 6 viec nhém nhan ti& tit nhan xét 22 — 3z +2 = (x —1)(z—2). Y

xac suat néu tinh toan va chia truong hop can than ciing kha dé dé thuc hien duge.

e Cau thit ba gom hai ¥ lien quan dén viéc giai phuong trinh nghiém nguyén. Y thi
nhat ¢6 thé sit dung delta hoiic nhém nhan ti dé gidi. Y thit hai can nhan xét dugc:

m? 4+ n > m+n dé tit d6 rit b6t cac trusng hop thira.

e Cau thit tu la mot bai toan hinh hoc lién quan dén mo hinh truc tam kha quen thuoc.
Néu ndm vitng vé mo hinh truc tam thi c6 thé xt 1y t6t hai ¥ a,b. Y ¢ tuy khé nhung
lai 1a mot cau dudce cho lai. Cac ban ¢6 thé xem thit cau hinh ¥ ¢ dé chuyén toan tinh
Binh Dinh cit nam 2022-2023 da timg ra ¥ nay va chi thay doéi téen diém. Vui thay 1a
niam dé minh ciing bi ¥ nay. Sau nay khi lén cap 3 dugc hoc vé hang diém diéu hoa,

tit giac dieu hoa, dinh 1y Pascal thi c6 thé xit 1y gon dep hon rat nhiéu.

e Cau cudi cuing gdm hai ¥ : té hop va bat dang thite. Y t6 hop mang tinh liet ke va
dém. O ¥ bat ding thite, khi nhin vao duong nhu ai hoc qua UCT déu sé nghi dén

no.

— Tém lai, theo quan diém c& nhan ctia minh thi dé chuyén nam nay c6 phan “nhe” va dé
thd hon so v6i mot s6 nam trude. Cac cau déu quen thudc, c6 cau con cho lai . Véi mite do
dé nhu nay, minh du doan rang diém chuan sé khéa cao, va ciing khong loai trit kha ning
sé ¢6 nhitng ban dat mitc diém rat cao 1a 9.5, 10. Cudi cing , minh xin chiic mimg céc ban
2k11 da hoan thanh bai thi.
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