TRUONG THPT CHUYEN SON TAY ~ DE KHAO SAT KIEN THUC KY TUYEN SINH
CONG TY CO PHAN KHOA HQC VA LOP 10 THPT NAM 2026
GIAO DUC TRI THUC MOl

Moén thi: TOAN (chuyén)
Thoi gian lam bai: 150 phuat

Cau I (2,0 diém) ’ ,
1) Ban An gieo m{t con xic xac can doi,
déng chéat va ghi lai s6 lan xuat hién cac mit cua
con xuc xic. An dem x6a sb lan xuat hién mat | Sé14n xuéthién | 3 2 3 | 2
3 chim va mat 4 cham (nhu bang).
An néi v6i Binh rang “ D6 ban dién duogc ding s6 vao hai chd trong t& da xoa. Biét rang, xac sut

Mat 1 2 3 4 5 6

oK ; <X K ¢ & Gi TN < X 3A . . < 4 S
thuc nghiém cua bién ¢6 “xlc xac ra mat 1€’ bang s va tong so lan gieo xic xac cua td 1on hon 10
va bé hon 20 ™. Ban hay gitip ban Binh dién s6 vao chd trong?

2) Cho a,b,c la cac sé thuc khac 0 thoa man a+b+c=l+%—§=0. Ching minh
a c

2a’ +3b* =4c’.
Cau II (2,0 diém)

1) Cho p, ¢ la hai s6 nguyén t6 sao cho p>¢ >3 va p—g=2. Ching minh tng p+q chia
hét cho 12.

2) Tim tat ca cap s6 nguyén (x,y) thoa man (x—y)(2x+y+1)+9(y-1)=13.

Cau I (2,0 diém)
1) Cho céc sé nguyén duong a,b,c thoa min a,b nguyén td cing nhau va ab +¢* chia hét cho
ac. Chimng minh @ 1a mét s6 chinh phuong. ,
2) Vi cac so thue khong am a,b,c¢ thoa man a+b+c¢ =3. Tim gia tri 16n nhat va nho nhat
a b &
- +—— +— i
2(a’+1)+bc 2(b*+1)+ca 2(c*+1)+ab

cua biéu thiec P =

Cau IV (3,0 diém) ' _
Cho tam gidc ABC vudng tai 4 (AB < AC) va néi ticp duong tron tam O. Goi cac diem
M, N lan luot la trung diém cua cac doan thing AB va doan thing AC. Tiép tuyén cia dudng tron
(0) tai A cit céc tiép tuyén cua dudng tron (O) tai céc diém B,C lan luot tai D va E.
1) Chimg minh cac duong thaing MN,BE va CD cing di qua mot diém.
GA _BA’

2) Goi G lagiao diém cua BE va AC. Chung minh —= —.
GC BC

3) Goi K la giao diém cua 4B va CD, trung diém cua cac doan thz‘ing BG,CK lan luot la X
va Y. Chirng minh XCB =YBC.
Cau V (1,0 diém)

C6 thé chia dugc tap hop gom 1975 s nguyén duong dau tién thanh 5 tap hop roi nhau sao cho
mdi nhom ¢6 cling s6 phan tir va c6 tong cua cac phan tir bang nhau hay khong? Vi sao?
HET
Can bo coi thi khong giai thich gi them.

Ho tén va chir ki cua can b0 coi thi so 1: Ho tén va chir ki cua can bo coi thi so 2:



TRUONG THPT CHUYEN SON TAY
CONG TY CO PHAN KHOA HOC VA
GIAO DUC TRI THUC MOI
(HDC co 4 trang)

LOP 10 THPT NAM 2026

Thoi gian lam bai: 150 phat
HUONG DAN CHAM

+) Diém toan bai dé 1¢ dén 0,25. . o '
+) Cac cach 1am khac néu ding van cho diém tuong mg véi biéu diém cua hudng Q?m cham.
+) Céc tinh huong phat sinh trong qua trinh cham do Hgi dong cham thi quy dinh, thong nhat bang bién ban.

KHAO SAT KIEN THUC KY TUYEN SINH

Mén: TOAN (chuyén To#n)

7

Cau Y ; Dap an Piém
Hay giuip ban Binh dién vao ché trong? 1,0
Goi s6 lan xudt hién mdt 3 cham va 4 chdm lan lugt la x, y(x,y e N). e
Taco 0<x+y<10 '
% S6 lan xuat hién mat 1é 1a x+3+3 = x+6. Tong so lan gieo xiic xac 1a x+ y +10. 0,25
Xac sut thue nghiém bién ¢6 xic xic ra mat Ié 1a s
x+y+10 5 0,25
Ciul < 5x+30=3x+3y+30 & 2x=3y.
2.0 diém Do x,yeN va (2;3)=1 nén x:3,y:2 ma 0<x+y<10 nén x=3,y=2. 0.25
Chirng minh 2a” +3b° =4¢’. 1,0
Via+b+c=0 nén: (a+b+c)2a+3b-4¢c)=0 0,25
2 Suy ra (Za2 +3b° —4('2)+5ab—2ac—bc =0 0.25
@(2(12+3b2—4c2)+abc(§—3—l)=o 0,25
¢c b a
Suyra 2a’ +3b> =4c’. 0,25
Chirng minh tong p+q chia héet cho 12. 1,0
Ta chimg minh p+¢:3. Do ¢ la s6 nguyén t6 nén ta xét
THI: ¢ =3k+1(keN") khi d6 p=3k+3>3=> pi3 mau thudn véi p nguyén to. Qe
TH2: q=3k+2(keN') khido p=3k+4= p+q=6k+6:3. Vay p+¢q:3. (1) 0,25
D Chimng minh p+¢:4.Do ¢ la s0 nguyén t6 nén ta xét
THI: g =4k+1(keN") khido p=4k+3=> p+q=4k+4:4. 023
Caull TH2: q=4k+3(keN') khido p=4k+5= p+q=4k+8:4.Vay p+q:4. (2) 0.25
2,0 diéem Tu (1) va(2)taco p+q:12.
Tim tit ci cdp s6 nguyén (x,y) théa man (x—y)(2x+y+1)+9(y—1)=13 1,0
Bién ddi phuong trinh (x—y)(2x+y+1)+9(y—1)=13
2) | ® 27 +xy-2xp+x-y’ —y+9y-9=13 0,25
& (22X +xy=5x)-2xy+y* =5y) +(6x+3y—-15)=7
& x(2x+y=5)-y2x+y-5)+32x+y-5)=7 2x+y-5)(x-y+3)=7 0.25
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Ta ¢6 cac truong hop sau

10
xX=—
2x+y-5=1 2x+y=6
+ =R & v o 3 (Loai)
x=-y+3=7 x—-y=4 y_—_2
3 0,25
.10
2x+y-5=7 2x+y=12 EY
of {7 o {3 (Loai)
x=y+3=1 xX=-y=-2 V_E
= s
2x+y-5=-1 2x+y=4 x==2 "
+) = = (Nhan)
x=y+3=-7 x-=y=-10 y=8
2x+y-5=-7 2x+y=-2 x==2 o 0,25
+) < < (Nhan)
x—=y+3=-1 x—-y=—4 y=2
Viy cip (x,y) nguyén can tim la (-2,8); (-2,2).
Chirng minh a la mt s6 chinh phuwong. 1,0
bat d =UCLN (a,c); khi d6, ton tai cac sb nguyén m,n nguyén to cung nhau, sao cho
a=dm,c=dn. (1) 0,25
Tacéd (ab+c2)§ac:>(ab+cz)fa=>czfa. (2)
1) T (1) va (2), tacod d’n’dm=> dn’:m . Ma (m,n)=1nén d:m. (3) 0.25
Mt khac tir (1) ta cod ac =d’mn do d6 ta lai ¢6 ac'd’.
Vi thé tir (ab+c?):d* = (dmb+d*n’):d* = dmbid* = mbid 0.23
Ma (a,b)=1=(b,d)=1=>m:d. (4) A
Tir (3) va (4) tacd m=d = a=d* hay a la sé chinh phuong. '
Tim GINN v GTLN ciia P=—9%— 4%, ¢ 1.0
2(@* +1)+be 2(b*+1)+ca 2(c*+1)+ab ’
Cau 11l
2,0 diém Ta cé: 2(a2+1)+bc=2(a2+b2—c)+2sz(a+b+c)'+2=2o. 022
i T P SRS ST T e
2(a* +1)+bc 20 20 20 0,25
Déu bing xay ra chiang han khi a =3;h=¢=0.
2) | Khong mat tinh tong quat gia st a>b>c. Taco a* +12>2a,b> +122b,¢* +12> 2¢.
Xét cac truong hop sau:
THI1: C6 b=¢=0 khi do P=%- (1) 0.25
TH2: c=0,b>0=>P=—10_+ ” AL
2(a*+1) 2(b°+1) 4a 4b 2
2 i 2 a b &
TH3: V61 ¢>0=a,b>0 khidotacdé P< ks - ? 0.25
4a+bc 4b+ca 4c+ab ’
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4a 4b 4c¢ be ca ab
Suyra 4P < + . =3- & 4
da+bc 4b+ca 4dc+ab ‘4a+bc 4b +ca 4c+ab‘
0
0> (ab-l-bc-i-ca)2 y (ab+bc+ca)2
B 12abc+(bc)2 +(ca)2 +(ab)2 B (ab+bc+ca)2 +2abc(a+b+c)
2 (3)
b .
> st =desipey 2 =P pad,
2 2 2 5 5 5

(ab+bc+ca) +§(ab +bc+ca)

Tir (1) (2) va (3) ta co Ps%, diu '=" xayrakhi a=b=c=1.

Chirng minh cdc duwong thang MN,BE va CD cing di qua mjt diém. 1,0
{E
C
1)
Goi {F}=CDNBE,{H} = AF n BC. Ta di chimg minh MN di qua F. —
Chira DB = DA,EA= EC. '
Tacod BD//CE:>Q=E(ta 1ét). Ma 5D oA => nF 24
CE FC CE AE FC AE
DF AD A
Xét tam gidc DCE ¢c6 —=——= AF //CE.
a FC AE
e AF _DF BF FH
3.0 diém Vaytacd AH //CE theo ta létta co = = = = AF = FH. 0,25
CE DC BE CE
Chira MF//BC;MN //BC tirddtacé M,F,N thing hang. Tir d6 ta c6 dpem. 0,25
2
Chirng minh ﬂ= B = 1,0
GC BC
E
2)
G
N
Y
B . C
L O P /
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... AG GL{ BG GA NP NPBC AB 2S,,. AB AB
gy Z=——|="T s == Lo =tme P22 () 0,25
NP AN\ BN GL AN AN.AB BC 2S,, BC BC
Chira ACLG ~ ACAB = L A .(2)
G€C BC 0.25
. . GA GL AB* GA AB’ '
Te(1)va(2) > —- = e = —-
GL GC BC- GC BC"
Chirng minh XCB =YBC. 1,0
3)
Goi Z,T lan lugt la giao diém thir hai cia cac duong thing CM, BN véi (0).
Theo ¥ b) ta chimg minh dugc ABG = CBN = ABN = CBG . 0.5
Chira AABT ~ AGBC tir d6 chi ra ABMT ~ ABXC => MTB = XCB. (3)
Hoan toan tuong tu ta ching minh duogc NZC = YBC. (4) 025
Mit khic MN //BC = NMC = MCB ma MCB = BTZ = NTZ = NTZ = NMC '
Vay tir gidc ZINM ¢6 NTZ = NMC = ZTNM ndi tiép din ti MTN = MZN (5) 0.25
T (3) (4) va (5) ta c6 diéu phai chirng minh. '
C6 thé chia duyc tgp hgp gom 1975 nguyén duong dau tién... 0,25
Ta s& chimg minh bai toan tong quat: Chia 52 v6i n>1 so tu nhién dau tién thanh 5
tap hop roi nhau sao cho moi nhom ¢6 diung » phan tir va tong cua ching bang nhau
bang phuong phap quy nap. 0.25
Véi n=2 tachia 5 tap hop la {1;10},{2;9},{3:8},{4;7},{5; 6} '
Véi n=3 tachia 5 tap hop la {1;9;14},{2:10;12},{3;8;13},{4;5;15},{6;7;11}.
Cau V Gia st n da ding t6i n =k ta s& chimg minh 7=k +2 ciing ding. Fis
1,0 diem That vdy n =k ta chia dugc 5 tap roi nhau thoai man dau bai. '
Ta s tién hanh bo sung mdi tap roi nhau cua truomg hgp 7=k cac bo phan tir nhu
sau: {5k +1;5k +10Y, {5k +2:5k+9), {5k + 3,5k +8) {5k +4;5k + 7} {5k +5;5k +6) | 0%
Khi do ta s€ dugc 5 tap roi nhau méi thoa man moi tap ¢ ding k +2 phén tur va co
tong bang nhau. Tir d6 ta c6 gia thiét quy nap da dugc chirng minh. 0.5

Ma 1975:5 nén ta c6 thé khiang dinh la c6 thé chia tap hop 1975 s nguyén duong dau
tién thoa man ycbt.
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TRUONG THPT CHUYEN SON TAY PE KHAO SAT KIEN THUC KY THI TUYEN SINH
CONG TY CO PHAN KHOA HOC VA LOP 10 THPT NAM 2026
GIAO DUC TRI THUC MOI Moén thi: TOAN (chuyén Tin)
Thoi gian lam bai: 150 phiit

Bai L. (2,0 diém)

1) C6 hai tii I va II, méi tii chira 4 tam thé duge danh s6 lan lugt 1a 1, 2, 3, 4. Rit ngau nhién tir
mdi tdi ra mot tim thé va nhan hai s6 ghi trén tam thé véi nhau. Tinh xac suat dé két qua nhan
duoc 1a sé 18.

2) Cho a, b, c 1a ba s6 khac 0 va théoa man a + b + ¢ = 0. Tinh gia tri ctia biéu thuc

1 1 1
L B R B - Ry B s

Bai IL. (2,0 diém)

1) Tim tat ca cac s6 nguyén duong x va y thoa man x>

—x=y*-2

2) Tim s6 nguyén t6 p biét rang p + 2 va p + 10 cting la cac s6 nguyén to.

Bai IIL (2,0 diém)

1) Vdi a, bva c la cac s6 nguyén duong théa man a + b + ¢ = 10. Tim gia tri l6n nhat va gia tri nho
nhat cta biéu thic P = abe.

2) Choa, b, c la 3 s6 nguyén. Chitng minh rang P = (a — b)3 + (b — ¢)? + (c — a)? chia hét cho 6.
Bai IV. (3,0 diém)
Cho tam giac ABC vuéng tai A. Puong tron tam O duong kinh AB cat cac doan BC va OC lan
luot 1a D va I. Goi H la hinh chiéu cia A 1én OC, AH cat BC tai M

1. Chiing minh ring t gidc ACDH noi tiép va CHD = ABC.

2. Chitng minh rang hai tam giac OHB va OBC dong dang v6i nhau va HM la tia phan giac
cta goc BHD.

3. Goi K la trung diém ctia BD. Ching minh rang MD - BC = MB-CD va MB- MD = MK -
MC.
Bai V. (1,0 diém)
V6i S 1a mot tap con ctia tap IN*, ta quy udc tap S duge goi la "CST" néu ton tai hai sé @ va b phan
biét trong S sao cho a la udc cia b. Vidu S = {2;3;4} la CST vi 2, 4 1a hai sO phan biét trong S va
2 ]a udc cua 4.
1. Ching minh rang c6 mot tap con 4 phan tir cua tap {1;2;3;4;5;6;7;8} khong la CST.

2. Cho tap hgp S gdm n + 1 s6 nguyén duong phan biét ay, a, . . ., a, .1, mdi s6 déu khong vugt
qua 2n (v6i n > 2). Chirng minh réng tap hop S la CST.

HET
(Can bo coi thi khong gidi thich gi thém)
Hovaténthisinh: ..................cooiiiniinn.. Sobaodanh: .......coouiiiiiiii i




TRUONG THPT CHUYEN SON TAY KHAO SAT KIEN THUC KY THI TUYEN SINH

CONG TY CO PHAN KHOA HOC VA LOP 10 THPT NAM 2026
GIAO DUC TRI THUC MOI Moén thi: TOAN (chuyén Tin)
(HDC c6 4 trang) Thoi gian lam bai: 150 phiit
HUGNG DAN CHAM
Bai Dap dn Diém
I 1) (1,0 diém) Tinh xac suat dé két qua nhan dugc la s6 1é.
Khong gian mau la
0=
@0 diem) | {(1;1),(1;2),(1;3), (1;4), (21),(22),(2;:3),(2:4), (3;1), (3;2),(3;3), (3;4) 0,5
(4:1),(4;2),(43), (44)}.
S6 phan tir ctia Q) 1a n(Q) = 16.
Goi A la bién c6 "Tich 2 s6 ghi trén hai tam thé rut dugc 1a mot s 18" -
Tac6 A= {(1;1),(1,3),(3;1),(3;3)},dodé n(A) = 4. ’
T n(A) 4 1
Vay xac suat can tim la P(A) = A(Q) =161 0,25
2) (1,0 diém) Tinh gia tri ctia biéu thuc P.
Dua vao gia thiét ta c6
P+ —a® =0+ — (b+c)* = —2bc. 0,5
Tuong ty ta c6 ¢ + a* — b* = —2ca va a® + b* — ¢* = —2ab.
B 1 -1 -1 _ a+b+c
U= e T 2ca T 2ab T 2 05
Vay P = 0.
11 1) (1,0 diém) Tim tat ca cac s6 nguyén duong x va y théa man x> — x = y* — 2.
e | —x=y 24> —4x+1—-4y>*= -7
COLEm | o tox— 2y D) Br-p 2y —1) =7, s
Do2x+2y—1>2x—2y—1nén
{2x—2y—1=—1 ) {2x—2y—1=—7 0,5
hoac .
2x+2y—-1=7 2x+2y—1=1
Do d6 tim duge (x;y) = (2;2) (trudng hop (x;y) = (—1;2) biloai). —
Vay x = y = 21a cac s6 can tim. S
2) (1,0 diém) Tim s6 nguyén t6 p biét rang p + 2 va p + 10 cing la cac s6 nguyén to.
Néu p = 3thip+2=5vap+ 10 = 13 1a cac s6 nguyén t6, nén p = 3 1a mot _—
gia tri can tim. ’
Néu p #3thip+2 >3vap+10 > 3,do p lasd nguyén to nén p chia 3 du 1 _—
hoac du 2. :
Khi p chia 3 du 1 thi p + 2 chia hét cho 3 nén p + 2 khong la s6 nguyén t6.
Khi p chia 3 du 2 thi p + 10 chia hét cho 3 nén p + 10 khong la sd nguyénté. | 0,5
Vay p = 3 la gia tri duy nhat thdéa man yéu cau bai toan.
111 1) (1,0 diém) Tim gia tri 16n nhat va gia tri nho nhat ctia biéu thic P = abe.




Bai Dap dn Diém
Khong mat tinh tong quattagiast1 <a < b <c <8.
Tim gia tri 16n nhat.
A < £, 32 5 x+y 2 o ;
Do a+b+c = 10nén c > 4. Ap dung bat dang thirc xy < (T) vGi moi
s6 thuc x, y ta dugc
2.0 diém 4a+4b\?% (3c+12\? _ 1 (4a+4b+3c+12\* 0,5
( ) (4a-4b)(3c-12)]§( . ) ( : ) SE( 5 )
1 (52—c\* _2¢¢ __,
-1 ( - ) <% <1
Do d6 P = abc < 36, ddu bang xdy rakhia =3,b = 3,c = 4.
Vay gia tri 16n nhét cta P bang 36.
Tim gia tri nho nhat.
Voia=1tacob+c=9vac—b<7.Khido
1 2 ’ 92 72
P=bc=Z[(b+c) —(c=Db)*] > =8. 05
VGia>2thib>2,kéthgpvdic >4thiP>2-2-4=16.
Tir d6 tacé P > 8, dau bang xay rakhia = b = 1vac = 8.
Vay gia tri nho nhat ctia P bang 8.
2) (1,0 diém) Ching minh rang P = (a — b)? + (b — ¢)? + (c — a)? chia hét cho 6.
Ditx=a—-b,y=b—cvaz=c—a,théthix+y+z=0hayz=—(x+y).
Ta co
R RN, QR PR 3 0,5
P=x+y’+z2=x"+y" — (x+y)’ = -3xy(x +y) = 3xyz.
Do do6 P chia hét cho 3. (1)
Trong 3 s6 a, b, ¢ thi luén ton tai 2 s6 ciing chan hoac cting 1é, nén hiéu ctia 2
s6 d6 chia hét cho 2.
Thé nén trong ba s x, y, z c6 it nhat mét s6 chia hét cho 2, suy ra P chia hét 0,5
cho 2. (2)
Tix (1) va (2) ta két luan P chia hét cho 6.
1AY 1) (1,0 diém) Chimg minh rang ti giac ACDH noi tiép va CHD = ABC.




Bai Dap dn Diém
A
i
(@)
I
(3,0 diém) X 0,25
B | / M D C
N
Xét ta glac ACDH c6 AHC = ADC = 90°, nén tu giac ACDH noi t1ep 0,25
Tir 46, CHD = CAD (2 goc ndi tiép cung chan 1 cung) ma CAD = ABC 0.5
(cung phu vai goc BCA) nén suy ra CHD = ABC) ’
2) (1,0 diém) Chimng minh rang hai tam giac OHB va OBC dong dang véinhau.. ...
Xét tam giac OAC vuodng tai A c6 AH la duong cao, ta chitng minh dugc tam
gidac OHA dong dang véi tam giac OAC, nén glz gé suy ra (())I; gg
Xét hai tam glac OHB va OBC.
{BOH COB ‘ L
Taco{ oy OB .nénhaitam giac OHB va OBC dong dang voi nhau
OB ~ OC
(truong hop c.g.c).
Tir do suy ra OHB = OBC.
Ma OBC = 90° — . ACD = 90°/—\L’)’HT4 (tit gide AHDC néi tiép). -
Bén canh do, OH B = 90° BHM. .
Suy ra, goc BHM = DHM, HM la tia phan giac caua goc BHD.
3) (1,0 diém) Chimg minh rang MD - BC = MB - CD va MB- MD = MK - MC.
Xét tam giac BHD c6 HM, HC lan lugt la phan giac trong va ngoai tai goc H,
. axMB HB CB
khi do = = 0,25

MD ~ HD ~ CD’
hay ta suy ra dieu phai chirng minh la MD.BC = MB.CD.




Bai

Dadp dn

Diém

Goi N la giao diém thut hai cia AH va duong tron (O). Tacé OH L AN nén
H la trung diém AN va suy ra dugc OC la duong trung truc ctia AN, tic la
CA = CN. Hai tam giac OAC va ONC bang nhau theo truong hgp canh
canh canh. Khi dé, goc ONC = 90°. Mt khac, OKC = 90° (K la trung diém
BD).

Ta c6 ONC = OKC = OAC = 90° nén 5 diém 0, A, C, K, N cung thudc
duong tron duong kinh OC.

Bo dé: I 1a giao diém hai day cung AC va BD ctia mot duong tron thi
IA-IC = IB - ID. (dé ching minh)

Khi do, ta c6 MN - MA = MK - MC (trong duong tron duong kinh OC) va
MN - MA = MB - MD (trong duong tron (O)), suy ra MK - MC = MB - MD.

0,75

\
(1,0 diém)

1) (0,25 diém) CMR c6 mot tap con 4 phan tir cta tap {1;2;3;4;5;6;7;8} khong la CST.

Tap {5;6;7;8} khong la CST.

0,25

2) (0,75 diém) Ching minh rang tap hop S la CST.

V6i méi i nguyén duong, 1 < i < n+ 1 thi a; dugce biéu dién duy nhat dudi
danga; = 2kim;, trong d6 k; € N va m; 1a s6 1é.

0,25

Dol<a;<2nnénl<m;<2nvéimoii,1 <i<n+1.

Tir 1 dén 2n c6 tat ca n s6 1é, ma véi méi i thi m; 1la mot trong n s6 1€ nay, vi co
n+1s6my, my, ... my,1 nén ton tai hai s6 bang nhau.

Tirc la ton tai i, j (i # j) sao cho m; = mj = m.Khido a; = 2Kim va aj = 2kim,
trong hai s6 nay ¢6 mét s6 la udc cta so kia.

Vay da chung minh duogc S 1a CST.

0,5

HET




	chuyen toan
	chuyen tin

