SO GD&DT PHU THO PE THI THU TUYEN SINH LOP 10 THPT NAM 2025 - POQT 1

TRUONG THPT CHUYEN MON: TOAN (Dénh cho thi sinh thi chuyén Todn)
HUNG VUONG Ngay 16 thang 3 nim 2025
(Dé thi gom: 01 trang) Thoi gian lam bai: 150 phut.
(05 cau TL)
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Thi sinh lam badi vao to gidy thi.

Cau 1. (2,0 diém)
a) Chimg minh rang
1 1 1

——F=9.

NN RN N RN R T
b) Cho a,b,c 14 ba s thuc d6i mot khac nhau. Chimg minh rang I = a*(b—c)+b*(c—a)+c*(a—b)
ludn khéc 0. .
Cau 2. (2,0 diem)
a) Cho a,b,c 1a cac s6 nguyén duong thoa mén:
a*+5b> =2b+(c+2)* +9(a—b)b~-c)c—a)+6.
Chimg minh ring a+b+c 1a s6 chén.

b) Tim tit ca cac sd nguyén m dé (m -1—1)(1712 + 2m) 1a mot s6 chinh phuong.
Cau 3. (2,0 diém)
a) Giai phuong trinh x* —2x’ —14x* +32x~16=0.
b) Tim tat ca bo ba s6 thuc khong am (x;y;z) thdéa man:
x<y<z

X+y+z=xy+yz+zx

Jyz(x+1)=2
CAu 4. (3,0 diém)

Cho diém A di dong trén nira duong tron duong kinh BC tam O. Goi H 14 hinh chiéu ciia 4 1én
BC, dyng duong tron tam [ duong kinh AH cat AB, AC lan luot tai M, N. Goi D la giao diém ctia

MN va OA.
1 1

= + .
AD HB HC
b)Khi AB < AC, goi P 1a giao diém ctia BC va MN, K 1a giao diém thir hai khac 4 ctia dudng tron
duong kinh BC va dudng tron duong kinh AH . Ching minh 4, K, P thang hang.
¢) Goi E,F lan luot 1 tim dudng tron ndi tiép cac tam gidac ACH va ABH. Xac dinh vi tri diém A dé
chu vi tam giac EFH 16n nhat.
CAu 5. (1,0 diém)

Hai ban Vinh va Tung, mdi ban c6 99 tim thé, trén mdi tAm thé cua timg ban ghi mot s nguyén
duong tir 1 dén 99 (trén hai tim thé khac nhau ciia mdi ban ghi hai s6 khac nhau). Ban Hung c6 99 cai
hop tréng, Hung bao Vinh va Tung bé ngu nhién vao mdi hop mot thé, sau do ghi 1én mdi hop tri tuyét
dbi ctia hiéu hai s6 trong hop. Tung khang dinh: Chdc chan c6 hai hdp sé dwege Hung ghi ciing mét so.
Hoi ban Tung nodi dang hay sai?

a) Chimg minh tr giac HIDO noi tiép va

Luu y: Can bo coi thi khong giai thich gi thém.
Thoi gian (du kién) thi dot ké tiép: ngay 26, 27/04/2025; thoi gian dang ki tir 10/04/2025 — 20/04/2025.



HUONG DAN CHAM

SO GD&DPT PHU THO PE THI THU TUYEN SINH LOP 10 THPT NAM 2025 - DPOQT 1
TRUONG THPT CHUYEN MON: TOAN (Chuyén)
HUNG VUONG (HDC c6: 05 trang)

Lueu ¥ khi chdm bai

- Huéng dan cham thi dudi ddy dwa vao 16i giai so luge ciia mot cach. Khi chdm thi, giam khao can
bam sat y€u cau trinh bay 101 gidi day du, chi tiét, hop logic va c6 thé chia nhé dén 0,25 diém.
- Thi sinh 1am bai theo cach khac véi huéng ddn chdm ma dung thi to chidm can théng nhét cho diém
tuong g véi thang diém cia hudéng dan cham.

- biém bai thi 1a tong diém céac cau khong lam tron so.

Ciu Y Nji dung trinh bay Diém
1 + 1 + cee +;
Vi+2 2443 V99 +4/100
1?))d -t B J100 - /99 0,5
’ (VI+v2)(V2-1)  (V2+43)(V3-42)  (v/99+4/100)(v100 99|
Caul
2,0 d) V2= V1+3 =32+ +/100 —\/99 =100 —-1=9 0,5
Bién d6i biéu thie 7 ta thu duge
b) I=—(a-b)b-c)c—a)a®+b*+c* +ab+bc+ca). 0,5
1,04 ;
’ Véi a,b,c d61i mot khac nhau ta thay / khac 0. 05
a) Cho a,b,c 1 cac s6 nguyén duong théa méin
a’>+5b*> =2b+(c+2)° +9(a-b)(b—c)c—a)+6.
Chirng minh rang a+b+c 1a s6 chin.
Bién doi biéu thirc dé bai cho ta dugce 095
a) (a+b+c)’ =2X+(a-b)b—c)c—a) ’
1,04 trong d6 X 1a mot s6 nguyén. Khi d6 néu a+b+c 1a sb 1¢, nghia 14 trong 3 s6
a,b,c s& co 2 5o cung tinh chan 1é 0,25
Do d6 (a—b)(b—c)(c—a) s& chan, thay vao biéu thic trén ta c6 mau thuan. Tur day 0.25
suy ra a+b+c phai 1a s6 chin. ’
Ton tai a,b,c nguyén duong thoa man biéu thirc dé bai: a =3,b=5,c¢ =6. 0.25
Cau 2 b) Tim tét ci cdc s6 nguyén m dé (m+ 1)(m2 + 2m) 12 mot s6 chinh phwong.
(2,0 @) Gia sit (m+1)(m*+2m) 1a mot s6 chinh phuong véi m 1 s6 nguyén.
0,25
Suy ra (erl)(m2 +2m) =k*(keZ).
Vik20 = (m+1)(m’+2m)=0.
py |Vim<2= (m+1)(1?12+2m)<0 (loai). 0,25
1,0d | Voi me {—2;—1;0} ta déu c6 k> =0 (thoa man).
V6i m>0 tac k> =(m+1)(m* +2m).
Goi d 1a mot wdc chung 16n nhét cia m+1 va m* +2m. 025

m+1):d 2 : 1:d
Khi d6 {( ) :{m tm:d :»{"H

(m2+2m)fd m*+2m'd




nén (m+1)(m2 +2m) 12 mot s6 chinh phuong khi m+1 va m* +2m déula sb

chinh phuong.

Dé m* +2m 1a s6 chinh phuong thi m* +2m=a’ (aeZ).

Suy ra (erl)2 ~1=d’ :>(m+l+a)(m+l—a):1:m+l+a:m+1—a:>a:0
Dén day thu dugc m =0 hodc m =—2 déu khong thoa mén.

Vay me{-2;-1;0} thi (m-+1)(m’ +2m) 1a mot s6 chinh phuong.

0,25

Cau 3
2,0 @)

a)
1,0d

Giai phwong trinh x* —2x’ —14x” +32x-16=0.

Ta bién do6i phuong trinh da cho tr¢ thanh

xt =2 +(B3-17)x* +2(17-D)x-17+1=0.

Pit a=+17 tadugc x* —2x° +(3—a>)x* +2(a* —Dx—a’ +1=0
Thacla (x> —x+1)° —(ax—a)* =0

0,5

Hay (X’ —ax—-x+a+1)(x*+ax—x—a+1)=0.

Thay lai V17 =a, tacd (x> =V17x—x+17 +)(x* +/17x—x =17 +1) = 0.
Giai hai PT béc hai: x> —17x—x+/17 +1=0

x? +\/ﬁx—x—\/ﬁ+1=0

Ta duoc bon nghi¢m la

xlzé(l—dﬁdm)
¥, = (=17 - 27417
x3:%(1+\/ﬁ+\/m)
X, = (1417 - 14— 2417))

2

0,5

b)
1,0d

Tim tit ci bd ba s6 thue khong am (x,y,z) théa mén:
x<y<z

X+y+z=xy+yz+zx

Jrz(x+1)=2

(x+y+z)°

Theo gia thiét ta co: 3yz > yz+zx +xy = >3= yz>1.

yz+zx +xy
Néu yz >4 thi \[yz(x+1)>2 (v6 i)
Do doé 1<yz<4.
Pt \[yz =t1<1<2.

0,5

y+z—yz_1_ yz—1 51 yz—1 -1

Taco: x= = > —
y+z-l y+z-l 24yz -1 2t -1

0,25

Ta chtrng minh \/;(x +1)>2.
That vay BDT tuong duong voi:

2_
2715,
21

= -4 +5t-2<0

=(@(-1)°(t-2)<0.

Do do diéu ta can chimg minh 1a dung.

Pang thuc xdyrakhi x=y=z=1 hodac x=0,y=z=2.

0,25




Cau 4
(3,0 @)

1 1
= + .
AD HB HC

a) Chimg minh & giac H/DO ni tiép va

Chitng minh tir giac HIDO n@i tiép
Ta c6 tam giac ABC vudngtai A va O 1a trung diém ctia canh BC nén

a) | OA=0B=0C = AOAC cintsi 0= OAC = OCA = OAC = BCN Ma
1L0d | — 5 o ——
’ AMN = ACB = AHN (vi AMHN 1ahinh chii nhat)nén AMN = DAN
Vi AAMN vuong tai A nén AMN + ANM =90° nén DAN + ANM =90° 0,5
Suy ra ADN =90°
Goi L 1a trung diém cta 1O . Do cac tam gidc IDO,JHO vuéng tai D, H nén
LH =LD=LI=LO nénbdndiém H,I,D,0 nim trén dudng tron dudng kinh
10
Ching minh 1:1+1-
AD HB HC
Vi AADI~ AAHO nén A—D = ﬂ suy ra L = 40
AH AO AD  AH.AI
Mi A0 =——; Al =+ AH; suyra —— = 2< 0.5
BC 2 AD AH
Mt khéc, vi tam gidc ABC vudng tai A va AH 1a dudng cao nén AH* = HB.HC.
1 HB+ HC 1 1
Suy ra = = +
AD HB.HC HB HC
b)Khi AB < AC, goi P 1a giao diém ciia BC va MN, K 1a giao diém thir hai
cia duong tron dwong kinh BC va dwong tron dwong kinh AH. Chimg minh
A4,K,P thing hang.
Goi K' 1a giao diém thir hai cia AP va dudng tron dudng kinh AH .
Trude tién, ta chimg minh bai toan: mét tir giac c6 tong hai goc ddi bang 180 d6 1a tir
giac noi tiép.
Thét vay: Dung dudng tron (O) ngoai tiép
b) | tam giac 4BD.
1,04 | Gia st duong tron (0) cht tia OC tai C”,
Ta c6 ti gidc ABC’D ndi tiép duong tron 0,5

tam O

Suy ra: BAD + BC'D = 180°

Ma BAD + BCD = 180°(gt)

Suy ra: BCD = BC'D

Ma B, D cb dinh, nén C’ thudc tia OC




TrdosuyraC = ¢’
Suy ra € thudc duong tron tam O.
Vay ABCD ndi tiép.

Quay trd lai bai toan ban dau.
Ta chimg minh duoc tir giac BMNC ndi tiép

=> PBM = MNC => PBM + ANM = MNC + ANM =180° (1)

Vi tir gide ANMK noji tiép = PK'M = ANM (2)

0,5
Tir (1) va (2) suyra PBM + PK'M =180°, do do tir giac PK’MB ndi tiép
— PK'B= PMB = AMN = ACB => AK'B+ ACB = AK'B+ PK'B =180°
Do d6 tir gidc BK’AC ndi tiép = K' 1a giao diém thir hai cta (O) va (I) nén K' = K
thang hang
¢) Goi E,F lan lwot 1a tim duwong tron ndi tiép cac tam giac ACH va ABH.
Xac dinh vi tri diém 4 dé chu vi tam giac EFH 16n nhit.
Goi giao diém cua EF v6i AB, AC lan luot1a I va J .
o) Taco CAH = ABH (vi cung phu ACB ). Suy ra EAH = FBH

1,04 | Mat khac EHA = FHB = 45°. 0,5

Suy ra AAEH dbng dang voi ABFH .
., EFH AH  AH AC EH AC
Do do = ma = = = .
FH HB HB AB FH AB
AEHF déng dang voi ACAB (vi EHF = CAB =90°va £ - A€
EH AB

Suyra HFE = ABC = ABC+ HFI =180°.
Suy ra tir giac BHFI ndi tiép = ALJ = FHB = 45° .
Suyra AALJ cantai A = Al = AJ .
Tacd AAFI = AAFH (g.c.g)suyra Al = AH va FI = FH .
Tuong tu cling c6 EH = EJ .
Chu vi tam giac EFH 1a
EH + HF + EF = JE + EF + FI = IJ =~J241 =2 4H.
Tacdo AH <R. 0,5

Suy ra chu vi tam giac EFH 16n nht bang V2R khi AH =R ,hay A nam chinh
gitra ntra duong tron duong kinh BC.




Cau 4
(1,0 d)

Hai ban Vinh va Tung mbi ban c6 99 tim thé, trén méi tAm thé ghi cac s6
nguyén dwong tir 1 dén 99 (mdi thé ghi ding mgt so) Ban Hung c6 99 cai hop
trong, Hung bao Vinh va Tung b ngau nhién vao méi hop mot thé, sau do ghi
1én h{p tri tuyét dbi ciia hi¢u hai so trong h¢p. Tung khang dinh: Chic chin
¢6 hai hop sé dwoc Hung ghi cing mot s6. Héi ban Tung néi diing hay sai?

Ban Tung ndi dung.

Ta chimg minh diéu nay bang phan chtng. Gia sir cac s6 dugc ghi trén mbi hop 13
d6i mot khac nhau, khi d6 trén 99 hop s& 14 99 sb tir 0 dén 98 (50 sb chén va 49 sb
1¢).

Tung va Vinh déu c6 99 thé gdm 50 thé ghi s6 1é va 49 thé ghi s6 chin. Ta goi
a,b,c,d 1an luot 12 s6 cac hop chira cac thé ghi 16 - 1¢, chin - chin, chin - 1 va 1é -
chén (tht tu tuong g Tung - Vinh).

0,5

Ttr gia thiét dau bai ta co:
a+d=50=a+c;b+c=b+d =49.

T day suy ra ¢ =d, noi cach khac c6 2¢ hdp c6 thé khac tinh chan 1¢é hay c6
2¢hop s& duoc ghi sb 1¢. Piéu nay mau thuin véi nhan xét c6 49 sb 1¢ ¢ trén.
Mau thuan nay suy ra gia s phan chung la sai hay Tung néi ding.

0,5




