SO GIAO DUC VA DAO TAO KY THI TUYEN SINH VAO LGP 10 THPT
TINH DONG NAI NAM HOC 2024-2025
DE CHINH THUC Mon Toan hoc (mén chuyén)
Thoi gian lam bai 150 phut
(Dé thi gom mot trang c6 nam bai).

Bai 1. (2 diém)

1) Rit gon biéu thic P = (%—2%) : (\/?—5\\//_5—;54) (v6i 0 <z #4).

2) Tim tat ca cic gid tri ciia tham s6 m dé phuong trinh 2* — 2ma +m — 3 = 0 ¢6 hai nghiém phan
biét x1, xo thdéa man :Jc% + x% =8.

Bai 2. (1,5 diem)

1) Giai phuong trinh nghieém nguyén 22? + 42y + 3z + 6y = 4.

-2 6x — 12y =0
2) Giai hé phuong trinh . w +4 v 4 )
(x—y+5)°"+(y+5)°"=2.

Bai 3. (1,5 diém)

1) Cho da thitc P(x) = 2® +bx? 4+ cx +d, v6i b, ¢, d la cic sb nguyen. Biét ring P(x) c6 mot nghiem
r=+2 va P(1) =4. Tim b, ¢, d.

) 3 .
2) Cho ba s0 thuc duong a, b, ¢ théa man a + b+ ¢ > 5 Chiing minh rang:

V0@+024+3 +/(b+c)32+3 ++/(c+a)?+3 >6.

Bai 4. (2 diém)

1) Tim cac s6 nguyen duong x va y théa man lem(z, y) + 2.ged(x, y) = 61.

(V6i lem(a, b), ged(a, b) lan lugt 1a ky higu boi chung nhd nhat, uée chung 16n nhat ctia hai s6 nguyén
duong a va b).

2) Tim s6 nguyén t6 p dé n = 2P + p® 14 s6 nguyén to.

3) Chitng minh ring v6i moi cach chon 7 s6 bat ky trong 12 s6 nguyén duong dau tién, ta luon tim
dudc hai s6 a va b trong 7 s6 d6 sao cho ab + 1 1a s6 chinh phuong.

Bai 5. (3 diem)

Cho tam giac nhon ABC' (v6i AB < AC) noi tiép duong tron (O), ¢6 dudng cao AD. Tiép tuyén
clia duong tron (O) tai B cit dudng trung tryc doan thing BD tai diém P. Hai dudng thang DP va
AC' cit nhau tai diém FE.

1) Chitng minh tit gidc ABDFE noi tiép duong tron.

2) Goi Q la giao diém ctia duong thing AP va dudng tron (O), véi Q khac A.

Ching minh PD(Q = PAD.

3) Goi K la giao diém clia dudng thang AD va dudng tron (O), véi K khac A. Goi I 1 giao diém
ctia hai duong thing CQ va DP. Chitng minh ba diém B, I, K thing hang.

HET
(Cdc thi sinh dugc s dung may tinh cam tay, khong dugc st dung tai licu).
Ho va tén thisinh: ..................... S6 bao danh: ..... Truong, trung tam: .....................



HUGNG DAN CHAM VA BIEU DIEM

Bai | Y Noi dung Diém
1, 2.00
1) | Riit gon biéu thic: 1,00
77777 :c\/_fffffff ([ — bJx =4\ . ]

P CovT .(ﬁ )(Vologx#)

Vi -2 V& +5 0,25

(Vo )*—=2° VI (VT +5) =57 +4
—2VT | :
- =2 ve+b oo ]
,,,,, \,/,_:2,,,,, IR O e RV el 2V o S IR
)

— (+2V7 +4-2Vr) L 0,25
=vz +5 ] 0,25 |
| Do | 1,00 |

Ta c6 22 — 2mx +m —3 =0 (1).

A =(—m)?—1.(m—-3)=m>—m+3 0,25
| Phuong trinh (1) ¢ hai nghiem phan biét 71,75 & A =m’ —m+3>0__ |
| Ap dung he thife Vi-ét ta cd oy + 25 =2m v may =m—3. | 0.25 |

Vay xl—l—xQ =8 & (1) +13)? — 211y =8 & (2m)? —2(m —3) =8

0,25
e2mi-m-1=0__ T
< m =1 (nhan) hodc m = — (nhan) (vi2+(—1) 4+ (-1) =0) 095
N —1 ’

Do d6 c¢6 hai gia tri can tim lam =1,m = -

2. 1,50
1) | Gidi phutong trinh nghiém nguyen: | 0,50 |

Ta ¢ 22° + 4xy + 3z + 6y = 4, véi z, y € Z.

& 2r(r+2y)+3(x+2y) =4 (v +2y)(2x+3) =4 (1).

Viz,y€Znén z+ 2y, 2+ 3 € 7Z va 2z + 3 14 56 1&. 0,25

2 3=1 2 3=-1
Vay (1) v hoac v
+ 2y = x4+ 2y=—4
r=—1 xr=—2
& 5 (loai) hoac (nhan)
y=> =1 0,25

Do d6 phuong trinh da cho c¢6 nghiém nguyén (z ; y) 1a (—=2; —1).
| Cdch & e _____| 0,50 |

Giai nhu cach 1, phuong trinh da cho tuong duong (z + 2y)(2z 4+ 3) = 4 (1).

Viz,y€Znénxz+2y 20 +3€Z

2 3=1 2 3=-1 2 3=2
Vay (1) T () hoic 4 (IT) hodic 4 -~ F 0.25
r+2y=4 x4+ 2y=—4 T+2y =2
o |22 4+3=-2 o |22+3=4 o J22+3=-4
hoac hoac hoac
T+ 2y =-2 r+2y=1 r+ 2y =—1.
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r=—1 r=-2
(I) & 5 (loai). (II) & { (nhan).
y=3 y=-1 0,25
Tuong tu cac hé phuong trinh con lai khong c6 nghiém nguyén.
Do d6 phuong trinh da cho ¢6 nghiém nguyén (x ; y) 1a (—=2; —1).
2) | Giai hé phuong trinh: 1,00
x? — 2ry + 62 — 12y = 0 (1)
Ta c6
{(:p—y+5)4+(y+5)2:2(2). 0,25
(1) ©z(x—2y)+6(x —2y) =0« (v —2y)(z+6) =0.
o T =2y 0,25
= —6
Vain ~ 6t O & (D T TSy B Dsa sy
(3) tré thanh a* 4+ (a +4)? —2=0<a* +a* +8a+14=0
sa' -2 +1+2@ +4a+4)+a*+5=0 0,25
& (a® —1)* +2(a +2)* + a* + 5 = 0, phuong trinh nay vo nghiem
(Vi (a* = 1)*+2(a+2)* +a*+5 > 0,Va € R).
Vaiz =2y (1) tach (2) o (3 +5) + (45720 (3] Dati = (5250 | |
(5) trd thanh t*4+t—2 = 0 <> t = 1 (nhan) hodc t = —2 (loai) (do 1+1—2 = 0)
Vay (y+5)°—1=0« (y+6)(y+4) =0« y = —6 hodc y = —4. 0.95
-Véiy=—6tacd (4) & z=—-12. ’
-Véiy=—-4taco (4) & x=-8.
Do d6 hé phuong trinh da cho c¢6 hai nghiém (z; y) la (=12 ; —6), (—8; —4).
Cach 2: 1,00
| Ba buéc dau nhu cach 1. 0,75 |
Voo =2y () taco (3) & (348 T asF-2=g T
& (y+5) = (y+5)*+2(y+5)* =2 = 0 & (y+5)*[(y+5)*—1]+2[(y+5)*~1] = 0
e [y+5° -1y +5)*+2 =0
S (y+52—1=0,(vi(y+5>*+2>0,Vy €R). 095
S (y+6)(y+4)=0<y=—6hoacy =—4 ’
-Véiy=—6taco (4) &z =—12.
Véiy = —4taco (4) &1 = 8.
Do d6 hé phuong trinh da cho c¢6 hai nghiém (z; y) la (=12; —6), (—8; —4).
1,50
1) | Tim b, ¢, d: 1,00
| Tacé P(xr) =2° +br* +cx+d (véib, c,deZ). | 6 ég |
ViP(1)=4nenl+b+c+d=4eb+c+d=3(1) ’
| Viz = v/2 lamot nghiém ctia P(z) nen P(vV2) = 0 & 2v2 +20+v2 c+d =0 | 0,25 |
s %+d=—V2(c+2)=>c+2=0c=-2(ViceZnénnéuc+2+#0 025‘
thi —v/2 (¢ +2) 1a 86 vo t§, vo Iy, do 2b+ d € Z nen khong la s6 vo tF). ’
) .  Jb+d=5 = -5
Két hgp véi (1) ta co %t d =0 {d 10 0.25
Vay cac gia tri can tim 1a b = —5,¢ = —2,d = 10.
2) | Chitng minh bat dang thatc: 0,50
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. 3
Ta c6 a, b, ¢ >0 théa man a + b+ ¢ > 3
Can chiing minh v/(a +5)24+3 +/(b+c)2 +3 ++/(c+a)2+3 >6(1). 095
s s 3)? ’
B& dé: V6i ¢ > 0 ta c6 22 + 3 > (1:—; ) (2).
That vay, (2) & 4a” +12 > 2" +62+9 & 3z~ 1)" > 0 (luon diing, Yz € R). | |
. b+ 3)2 b+ 3
Ap dung (2) ta cé \/(a+b)2+3 > (a+ 4+ ) = a—|—2+ :
b 3 3
Tuong tu v/ (b+¢)?+ 3 2%\/& (c+a)>+3 2%- 0.95
2a+b+c)+9 ’
Vay v/(a+b)2+3 +/(b+¢)2+3 ++/(c+a)2+3 > ( 5 ) > 6.
Z 2 P N 1
Bat dang thic (1) duge ching minh, dau bang xdy ra < a=b=c = 3’
2.00
1) | Ttm cde 6 nguyen duongw vay: | 0,50 |
Can tim x,y € N* thdéa man lem(z, y) + 2.ged(z, y) = 61 (1).
bat d = ged(x, y) = = = dm vay = dn, v6i m,n € N* sao cho ged(m, n) = 1. 0.95
= lem(z, y) = dmn. ’
| Vay () @dmn+2d=6ledmnt2)=61 | ]
d= ) )
(vi 61 1a s0 nguyén t0, d = ged(x, y) nén d € N* va do
mn + 2 = 61
m,n € N* nén mn+2>12). - - 0.25
Vaymn=59<1{ ' hoicd 7 od"T 0 hoacd'
n =959 n=1. y = 59 y=1.
Do d6 cac s6 nguyen duong can tim la x =1 vay =59, z = 59 va y = 1.
2) | Tum songuyen top den la so nguyento: | 075 |
Ta c6 n = 2P + p, v6i p la s6 nguyen to. 0.95
Neup=3thin=2"+3 =17lsonguyentd. | _ T
Néu p = 2 thi n = 2% + 22 = 8 khong la sb6 nguyen t0.
Néu s6 nguyen to p > 5thip=2m + 1, véim € N 0.95
= 2P = 22t = 2. 4™ (6 56 du bing 2 trong phép chia cho 3 (vi 4™ ¢6 86 du |

| béng 1 trong phép chiacho 3, ymeN), __ ___________________|___|
visonguyénto p>5nén p=3k 1, v6ik € N
= p? = (3k £ 1) = 3(3k* £ 2k) + 1 c6 s6 du bing 1 trong phép chia cho 3.
Vay n = (2° 4+ p*) i3 (do p > 5) hay n khong la s6 nguyéen t6, véi moi s6 | 0,25
nguyéen t6 p > 5.
Do d6 p = 3 théa méan bai toan.

3) | Ching minh luon tim duge harsé a,b: | 075 |
Goi A 1a tap hop gom 12 s6 nguyén duong dau tién, vay A dudc chia thanh 6 0.95
capsogom {1:3},{5; 7}, {9: 11}.{2; 4} . {6; 8} . {105 12}. |~ ]

Nhan xét: Néu n 1a s6 nguyen duong thi n(n + 2) + 1 1a s6 chinh phuong (vi
nn+2)+1=n*>+2n+1=(n+1)?%. 0,25
= a # b 13 hai s6 trong mdi cap s6 noéi trén thi ab + 1 1a s6 chinh phuong.
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Theo nguyén 1y Dirichlet, trong moi cach chon 7 s6 bat ky trong 12 s6 nguyén
duong dau tién thi luon ton tai it nhat 2 s6 thuoc mot trong 6 cip sé6 d6. Ap | 0,25
dung tinh chat ¢ nhan xét trén ta c6 diéu phai chiing minh.
Cach 2 0,75
| Goi A={1; 2;...; 12} la tap hop gom 12 s nguyen duong dau tien. | |
Theo nguyén 1y Dirichlet, trong moi cach chon 7 s6 bat ky trong A thi luon | 0,25
ton tai it nhat 2 s6 1a hai s6 1é lién tiép hodc hai s6 chén lién tiép.
| Ma 1.3 +1 = 4 la s6 chinh phuong, 3.5 + 1 = 16 la s6 chinh phuong, ..., 7(; ég 1
9.11 + 1 = 100 1a s6 chinh phuong. ’
| 2.4+1 = 91a 86 chinh phuong, 4.6+ 1 = 25 la s chinh phuong, ..., 10.12+1=| |
121 1a s6 chinh phuong. 0,25
Vay ta c6 diéu phai chiing minh.
3,00
1) | Chiing minh ti giac ABDE noi tiép duong tron: 1,00
4
0
D ¢ 0,25
| Ta c6 PB = PD (vi P thuoc fi&ofnfgftfufnfg truc ctia doan thang BD | (; ;g 1
= APBD can tai P = PDB = PBD. ’
hay PDB = PBC.
Ma PBC = BAC (goc tao béi tia tiép tuyén va day va goc noi tiép c6 cling 0.95
cung bi chan ctia (0)). ’
Nén P/IE l?A\C’
hay PDB = BAE.
Vay tit gide ABDE noi tiép duong tron (vi c6 géc ngoai biang goc trong dinh | 0,25
ddi nén hai géc d6i bu nhau).
Cach 2 1,00
' Ba 7bﬁ(§cf &éfufﬂhfufcééhf r 0,75 |
Ma PDB + BDE = 180° (hai goc ke bu). Vay BAE + BDE = 180° 0.95
Do d6 ti gidc ABDE nai tiép duong tron. ’
2) | Chitng minh PDQ = PAD: 1,00
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. c
0,25
0
—_— —_— P
Ta c6 PBQ = BAQ (gbc tao béi tia tiép tuyén va day va goc noi tiép co cling
cung bi chin cia (0)) hay PBQ =BAP. | |
Ma BPQ BPA (gbc chung).
PB  PQ 0,25
Vay ABP(Q «~ AAPB (g-g) = 7= PR
PD P
5= pp 0 PB=PD g mih e, | 2.
Ma DPQ APD (gbc chung). 0.95
Vay ADPQ «~ AAPD (c-g-c) = PDQ = PAD. ’
3) | Chuing minh ba diem B, L K thing hang_______________________| 1,00
Y
ﬁ O
c
0,25

P
Ta glac / ABDE VE noi tiép duong tron = BAE = BDI (vi cing bu v6i BDE)

hay BAC' = BDI.
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Tua glac ABQC’ noi tiép (0) = BQC’ + BAC = 180°
hay BQ] + BAC = 180° & BQ[ + BDI = 180°.

= E/ﬁ\éléé B;IZ @ naoi tiép duong tron. ]
= QBI = QDI (hai goc noi tiép c6 cing cung bi chan ctia dudng tron ngoai | 0,25
tiép ti glac BDIQ)

Ma QD[ = PDQ PAD (chu’ng minh trén).
Mit khéc PAD = QAK = QBK (hai g6c noi tiép c6 cung cung bi chin cla

0,25
Vay QBI = QBK. Do dé ba diém B, I, K thing hang.
| Cdch 2 _____________| 1,00 |
A
0
- c
0,25
0
e
P
Ta c6 AQC = ABC (hai géc noi tiép c6 cuing cung bi chan ctia (O))
\hay AQI=ABD. o ________|___]
Ma ABD - AED = 180° (do ti glac ABDE noi tiép dudng tron)
hay ABD + AET = 180° = AQI + AET — 180°. 0.95

= ti giac AEIQ noi tiép dudng tron.
= EIQ+ BAQ = 180" hay DIQ +CAQ=180". | |

Lai c6 C’AQ CBQ (hai g6c noi tiép c6 cing cung bi chén ctia (O))
hay CAQ = DBQ.
Nen DIQ + DBQ = 180° = tit gidc BDIQ noi tiép dudng tro. 0,25
= QBI = QDI (hai goc noi tiép c6 cung cung bi chan ciia dudng tron ngoai
tiép tit gidc BDIQ).

| Ma QDI = PDQ = PAD (ching minh tren). ||
Mit khéc PAD = QAK = QBK (hai gbc noi tiép c6 cung cung bi chin cla
on._ |
Vay QBI = QBK. Do dé ba diém B, I, K thang hang.

Hudéng dan chung:

- Néu thi sinh giai cach khac ding thi dugce diém t6i da theo quy dinh va cach cho diém thanh phan
trén co sé ctia Huéng dan chadm va Biéu diém nay.

- T6 Giam khao moén Toan hoc théng nhat trude khi cham theo Huéng dan cham va Biéu diém nay.
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