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Ciu 1 (5.0 diém).

+ry+y=14

a) Gidi h teinh
) Gidi h¢ phuong trin [:s.._&:*_&_y:l_

b) Gidi phuong trinh 3(\/3-2 +Vzr -4)+8=J:+2+5x.

Ciu 2 (3,0 diém).
a) C6 bao nhiéu sd nguyén duwong n bé hon 2026 sao cho 1" + 2" + 3° + 4" chia hét cho 57

b) Gid sir x, y 1 cde s8 ty nhién thda mln 227 + = = 3y + y. Chimg minh riing 2z + 2y + 1 1A sd
chinh phuong.

Cau 3 (1,5 didm). Cdng mdt ngdi trudmg ¢6 dang hinh
parabol cao 6 m, khodng cich gitta hai chéin céng 12 12m.
Nha truimg dang thiét k& d¢ treo mGt man hinh led hinh

chi¥ nht c6 2 dinh ndm trén dudmg parabol & d) cao bing
nhau, mép dudi min hinh led cdch mt ddt 4,5m. Hoi dién

.
.
- >

tich ctia man hinh led 16n nhét 12 bao nhiéu mét vudng? 12m

Ciu 4 (1,5 diém). Xét céc sb thye 7, y, z théamin 0 <z <y < z < 1. Tim gif trj 1én nhét cua

z v 2z
- 5

yz+1 =z=+1 zy+l
Ciu 5 (7,0 diém). Cho tam gidc ABC c6 ba gdc nhon, ndi tiép dudmg tron (0). Céc dudmg cao
BE, CF ciatam gidc ABC citnhautgi H (E thudc AC, F thudc AB). Dudng thing AH cit
(0) 19i diém thir hai 1a K.
a) Chimg minh ring BC 14 dudng trung tryc cia dogn thing HK.
b) Putmg trdn ngoqi tiép tam gidc CHK cit AC tgi diém thir hai & 7, dudng trdn ngoai tiép tam
gidc BHK cit AB gi diém thir hai I J. Chimg minh ring [J//EF.
¢) Goi M latrung diém A/. Chimg minh riing céc diém C, M, F, K cing thubc mdt dudmg trdn.

biéu thirc P =

Cilu 6 (2,0 diém). Chon tlry ¥ m sb trong céc s& nguyén 1é tir 1 dén 1001. Tim gid trj nho nhét cla
m dfbdhnbémhgcé(tnhhmueipsém m s duge chon ma mdt trong hai s8 d6 chia hét
cho s0 ¢con lai.
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HUONG DAN GIAI PE THI CHUYEN TOAN

PAI HOC VINH 2025
Cau 1.

C[2x+xy+y=14 (1)
a. Taco: 4 | 5 .
X +3x " +3x—y=1 (2)
Twr (2) thi y = x° +3x° +3x—1. Thay vao (1) ta cé:

14 = 2x+ p(x+1) = 2x+(x* +3x° +3x = D(x+1) = 2x+((x +1)° =2 |x +1)
& (x+1) =16 < (x+1-2)(x+1+2)((x+1)> +4)=0
& (x=)(x+3)((x+1)* +4)=0.

Tathidy (x+1)°+4>0. Véix=1thi y=6vavéix=-3thiy=-10.
Vay h¢ phuong trinh cac nghiém (x, y) 1a (1,6),(-3,-10).

b. Diéu kién x4c dinh: x>2. Pat ¢ =3Jx—2 —+/x+2. Ta c6:
2
£ =9(x—2)+x+2-6\x> —4 <:>%=5x—8—3\/x2 4,

. t
Khi d6 phuong trinh ban dau tré thanh: 3vx—2 —vx+2 =5x—8-3x*—4 <:>t:5.

Trwong hop 1: 1=053Vx—2=x+2. (¥)

. 5
Ta binh phuong hai vé ctia phuong trinh (*) c6: H(x-2)=x+2 < x= 5

5 . 5
Thu lai x= 5 ta thay thoa man phuong trinh ban dau.

Trudong hop 2: 1=23Ix—2=x+2+2. (**)

Ta binh phuong hai vé cla phuong trinh (**) c6:
Ix—2)=x+6+4Jx+2 < 8xr—24=4Jx+2 = 2x—6 =[x +2. (**¥)

Véi x > 3. Ta tiép tuc binh phuong hai vé ctia phwong trinh (¥**) c6:

Ax* —24x+36=x+2 < 4x" —25x+34=0<= (2x—17)(x-2) =0.
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O S U z 17 .~ ) A
Dai chiéu diéu kién thur lai, ta thay x = 5 thoda man phuong trinh ban dau.

. 17 5
Vay tap nghiém ctua phuong trinh ban dau la {7 ) E}

Cau 2.
a. Ta thy véi n nguyén duong 1¢ thi
1" +4" =(1+4)(4"" —4"2 +..—4+1)=5@"" —4" 7 +...—4+1)5,
2" 43" =(243)(2" " =223 4...—2.3" 2 43" ) =52 =223 4. —2.3" 2 437115,
Nhu vy voin 16 thi 1" +2" +3" +4" chia hét cho 5.
- Ta xét n chia cho 4 du 2, dat n =4k +2,(k >20). Ta co:
1" +2" =1+ 425 = (14 4)(4% =4 =44 ) =547 -4+ —44])i5.

va 3" +4" =97 416" =25.(9%* -9*7.16+...-9.16" " +16>):5.
Nhu vay v6i n chia cho 4 du 2 thi 1" +2" +3" +4" chia hét cho 5.
- Ta xét n chia hét cho 4, dit n = 4k,(k >0). Ta co: 1* =2* =3* =4* =1(mod 5).
Suyra 1* =2% =3" =4* =1(mod 5) = 1" =2" =3" =4" =1(mod 5).
Khi d6 1" +2" +3" +4" chia cho 5 du 4. Hay 1" +2" +3" +4" khong chia hét cho 5.
Do d6 véi n 1é hodc n chia cho 4 du 2 thi 1" +2" +3" +4" chia hét cho 5.

Tir 1 dén 2025 ¢6 1013 s6 1é va 506 s6 chia cho 4 du 2.

Viy c6 tit ca 1519 s6 nguyén duong 7 tir 1 dén 2025 sao cho 1" +2" +3" +4" chia hét cho 5.
b. Véix =y=0thi 2x+2y+1 13 sb chinh phwong. Xét x, y khong ddng thoi bang 0.

Tacod: 2x° +x=3y"+y < 2(x* =y )+ (x—y) =1y’ & (x—y)2x+2y+1) ="

bat d =(x—py,2x+2y+1).

Gia strd > 1 va goi p 1a mot udc nguyén td bat ki cua d.
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2
x—, x-y, X, L,
Khi do: {m »ply :>{p| yp|y:>{p| PIY" 11 Dindénvo Iy,

pl12x+2y+1 pl2x+2y+1 pl2x+2y+1
Nhu vdy d = 1. Hay x— y,2x+2y+1 nguyén té cting nhau.
Do d6 x—y,2x+2y+1 déu la cac s6 chinh phuong.

Vay 2x+2y+1 1a s6 chinh phuong.

Cau 3.
A \a/
o -0~ O a 6 \L

T H T L4
l B0l :
| 9 ¥ W 1
I I o

- W=\
1 b[—k)'&) 'y !

S ACe,-6)

Xem Im tuong img véi 1 don vi do dai.
Ta gan goc toa do O tai dinh cua céng Parabol, va hai truc toa d0 Ox, Oy nhu hinh vé.
Vi ta gan hai diém A4 va B tai hai chan cong nhu hinh v& va c6 toa do 1a 4(6,-6), B(-6,-6).

Gia st Parabol c6 cong thirc ham s6 1a (P): y = ax”.
X g ) .2 1 1
Do @6 thi (P) di qua diém 4 thi —6=a.6>’ < a= e Nhu vy (P):y = —gxz.

Xét cac diém M, N, P OvaM, Q nim trén (P) tao thanh hinh chir nhat nhu hinh.
Do mép dudi ciia man hinh cach mat dit 4,5 m nén dinh cua céng Pababol cach NP 1,5m

Gia st M, O ¢6 hoanh d¢ lan luot 13 a, - a,trong d6 a > 0. Khi do:

M[a,—a—zj, P(— a,— a—zj, N(a,— gj, Q(— a,—é}
6 6 2 2

2 2

Ta co: MQ=2a,NP=%—%. Ta thiy y,, >yN<:>—%>—%<:>0<a<3.

4
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Khi d6 dién tich hinh chit nhat MNPQ la

3
Ta ching minh S <2+/3.That vay 3a—%£2\/§<:>(a—\/§)2(a+2\/§)20.

Bét ding thirc cudi cung ding do (a—~/3)*>0,a+2/3>0.
Vay dién tich 16n nhat c6 thé ciia manh hinh 13 S =23 (m?).
Cau 4.

ViO<x<y<z<lnén xyz+1<xy+1<xz+1<yz+1.

Khido: P< 22
xyz+1

Taco:(y—-D(z-1)20< yz>y+z-1. Vatu
(x-D(yz-D20=xyz2yz+x-12x+y+z-2.

+y+z _ 2xyz+2
Suy ra 2xyz+2 2> x+y+z. Nhu vay PSx Y Zg it =2.
xyz+1 xyz+1

Viay max P=2. D4u bang xay ra khi va chi khi 1 s6 bang 0 va 2 sb con lai bang 1.
Cau 5.

Luwu y: Cdc kiéen thuc vé su dung goc noi tiép dé chung minh tw gidc noi tiép, yéu cau hoc sinh tu

chung minh, xem nhu bai tap.

a. Ta ké duong cao AD cua tam giac ABC, va cé H la tryc tam cua tam giac ABC.
Ké duong kinh 44’ ctia duong tron (O). Ta co6: LAKA'=90" = ZADC.

Suy ra BC song song v6i A’K. Goi N 1 trung diém ctia HA.

Ta chirng minh dugc tir gidc BHCA’ 1a hinh binh hanh.

Khi d6 BC di qua trung diém N ctia H4’ suy ra BC di qua D 1a trung diém cua HK.

Nhu vay BC la duong trung truc cua HK.
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b. Ta co tir gidc ABKC ndi tiép duong tron (O) nén LABK + LZACK =180,

ZABK + Z/KHJ =180
ZACK + /KHI =180°

Mit khac tt gidac BKHJ va tir giac CKHI ndi tiép, khi do: {
T d6 suy ra ZKHJ + ZKHI =180 — ZABK +180" — ZACK =180".
Nhu vy 1, H, J thang hang.

Ta chirng minh dugc AAEF ~ AABC(c.g.c) = LAEF = ZABC.

Ta c6 bién d6i goc sau: LA = 180" — ZCIJ = ZAKC :%LAOC =/ZABC = ZAEF.

Nhu vay IJ song song voi EF.

¢. Theo cau ata cd D 1a trung diém cua HK. Ta c6: LZAFH = ZHDC =90,
Suy ra tir gidc AFDC ndi tiép.
Khi d6 #DFH = /HAC va £/FDH = /HCA= ZAKI,(do ti giac HICK ndi tiép).

FH_DH@FH_HK@FH_MI
Al KI ~ 2MI 2KI ~HK KI'

Nhu vay ADFH ~ AKAI(g.g) =

Két hop ADFH ~ AKAI(g.g) = £FHK = ZAIK
Do d6 AKFH ~ AKMI (c.g.c) dan t6i ZKFC = /KMC.

Nhu vay tir gidc FMCK ndi tiép. Vay 4 diém F, K, C, M thudoc mot duong tron.
6
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Cau 6.

Ta gia sir tAp gdm cac sd nguyén duong 1 tir 1 dén 1001 1a X = {;3;5;...;1001},

999_3+1:167.

Tap X c6 501 sd 18, trong d6 sb cac sd chia hét cho 3 1a:

Viét cac sb dd cho duédi dang 3 trong d6 ¢ 1¢ va ¢ khong chia hét cho 3.
Viy sb cac gia tri khac nhau c6 thé ciia 712 501 — 167 = 334.

Ta xét tip A =1{335;336;...;1001} c6 334 phin ti, va ta thiy v6i a < b bét ki thudc A thi

304>3.335>1001>b. Suy ra 3a>b>a, tirc 1a b khong thé 1a bdi cua a.
Do d6 cac phan tir trong A d61 mot khong chia hét cho nhau.
Nhu vay m >335. Ta chirmg minh m = 335 thoa man.

That vay, néu 1dy 335 sd thi theo nguyén 1y Dirichlet thi tn tai 2 s6 x, y sao cho biéu dién dudi

dang 3" thi hai s6 cung nhan cing gié tri £, tc lax=3"¢,y=3"¢,(s, > s,).
Hai s6 nay thoa man d¢ bai.

Vay m nho nhét 13 335.
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