PAI HOC QUOC GIA KY THI TUYEN SINH LOP 10 NAM 2025

THANH PHO HO CHI MINH TRUONG PHO THONG NANG KHIEU
Mén thi: TOAN (Chuyén)

Cau 1 (2 diém). Cho phuong trinh x2 ~ 2(m + 1)x + 2m = 0 (m 1a tham sd).

a) Chiing minh ring v6i moi m phwong trinh lu6n c6 hai nghiém phén biét x,, x,.

b) Chimg minh x{ + x5 > 22*.

¢) Chung minh (xl + Jx2 + 1) (xz + Jx3 + 1) = 1 khi va chi khi m = —1.

L1 gidi,

a) (0.5 diém) Tacd: A'= (m + 1)2 — 2m = m? + 1 > 0. Do d6, phuong trinh ludn cé 2 nghiém
phﬁn blét X1, ;?Cz.

b) (0.75 diém) Ap dung dinh ly Vi-ét: x; + x, = 2(m + 1), xx, = 2m.
Tacod: x2 +x2 = (x; + %)% — 2x1% = 4(Mm + 1) —4m = (2m+ 1)2+ 3> 3.
Ap dung BPT BCS: 2(xf + x‘z*) > (x? + x2)2 29.Suyra x{ + x5 > :
Dau bang chi xay rakhi m = — - > va x2 = x2. Piéu kién thir hai twong dwong véi x; = x, (do
x1 + x, = 2m # 0) —khong the xdy ra do hai nghi€ém phan biét.

c¢) (0.5 diém) Khi (x1 + JVxi + 1) (xz +Vxi+ 1) = 1 thi

| 1
(x1 + [x2 4 1) = = (—xz + ’xg + 1)
(xz +xZ + 1)
xl—xz

2 2
Cach 1: Suyrax, + x, + —5 = (t; +x)| 14+
’x%+1+ fx§+ ‘xl +1+ ’xﬁ
Péyrang Vx2+ 1+ Jx2+1> |x1|+ x| =% —x;nénl+ JE‘?‘JE > 0. Tasuy ra
1 2

X, + x, = 0, no6i cach khac, m = —1.

Cdch 2: Suyrax; + x, =+x5 +1—/x2+1

Do vai trd ciia x; va x, tuong tu nhau nén tuong tutacd x; + X, = /x5 + 1 — \/ ;\tcz2 +1
Cong hai vé lai ta thu dugc x; + x, = 0, néi cach khac, m = —1.

(0.25 diém) Nguoc lai, khi m = —1 phuong trinh ¢6 hai nghiém V2 va —V/2. Thir lai ta thdy hai
nghiém théa man dang thirc d3 cho.
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Cau 2 (1.5 dlem) Ngudi ta mudn ghi bdn s thye & bén dinh ciia hinh vudng ABCD (mdi dinh mot sb)
thoa mén:

1) Bon 5O dugc ghi 14 d61 m{t phan biét;
1) Tong hai so dugc ghi & hai d4u cua canh AB 13 0;
iii) Tong hai s6 dugc ghi & hai diu cia ba canh con lai 1a ba gia tri phén biét: 1, 2, 3.

a) Hay chi ra mdt cach ghi thoa man céc diéu kién trén.

b) Trong céc cach ghl thoa mén cac dieu kién trén, tim cach ghi c¢6 tdng binh phuong cia cac sb &
bdn dinh 12 nhd nhét.

Loi gidi.

a) (0.5 diém) Mdt cach ghi théa mén & céc dinh A4, B, C, D theo thi twr 6 la— —g,g,g.

b) (1 diém) Gia sir ta ¢ mdt cach ghi thda min céac diéu kién tren Do tong hﬂl s6 & dinh A va B
bang 0 nén ching c6 dang x va - x. D4t y va z 1an luot 14 hai s ghi & dinh € va D. Ta c6
(x +y) +(—x+2) = (y+z) val+4+2=3.Suyray+ 2z = 3.Do vai trd cla x va - x 1a nhur
nhau nén khong mat tinh tong quét, gia st x +y=1va—x + z = 2. Tur day ta suy ra mdt céch
ghi bon sb & cac dinh 4, B, €, D théa man d1eu kién 1a x, —x, 2 + x, 1 — x (chéng han, dé bdn gia

tri nay d6i mdt phéan biét, ta c6 thé chon x = = va thu dugc cach ghi & a)).
Tir 14p luln & trén, ta suy ra dugce bon gia tri cr trén bdn dinh phal codang x,—x,2 + x,1 — x.

Tdng binh phwong bén s6 c6 dang 4x% +2x + 5 = (2x + + > nhé nhét [a = kh1 Xx=—=:
4

Luu y: Néu khong chi ra vai trd tuong tw gitta x va - x thi sé co hal b6 s6 thoa mﬁn va din dén
cung mdt gi tri nhd nhéat

Ciu 3 (2 diém). Cho c4c sb nguyén duwong m, n théa min: m? + m + n? chia hét cho tich mn (1).

a) Chimg minh khéng tdn tai m,n théa mén (1) khin = 3.

b) Tim m,n théa mén (1) biét m chia hét cho n.

¢) Ky hi¢u d la uéc chung 16n nhat ctia m va n. Chirng minh néu m, n thoa man (1) thim = d?.
Lo giai.

a) (0.75 diém) Khin = 3, diéu kién (1) tré thanh m2 + m + 9§ 3m.

Dom?+mi:imva3dm:im, tasuyra9im.Suyram = 9,3 hodc 1. Thit lai ta thiy ca ba 214 tri
trén déu khong thoa mén yéu ciu.

Vay khﬁng tn tai m théa mén (1) khin = 3.
b) (0.75 diém) Do m : n, ton tai sb nguyen du(mg k sao cho m = kn.
Piéu kién (1) tro thanh k2n? + kn +n? i kn?.
Vik*n? +n?in?vakn?:in?, ta suy ra kn i n?, tir do suy ra k:n(2).
Mit khac, ti kZn? + kn i knva kn t kn, tasuy ran? : kn, tu d6 suy ran : k (3).
Tir (2), (3) suy ran = k hay m = n2. Thé vao (1) thu du(rc n* + n® +n®ind suyra2n?:nd
hayn=2hogic 1. Thitlaitathdym =4, n=2hoicm=n=1 thoaman (1)

c) (0.5 diém) Do d 1a u6e chung 16m nhat clia m va n nén tdn tai a, b nguyén té cung nhauvam =
ad,n = bd. Piéu kién (1) trd thanh a?d? + ad + b%d? i abd?.

Do a®d?® + b?d"2 va abd? d&u : d*2, tasuyra ad : d2, tix day suyraa :d (4).

Do a®d? + ad va abd? déu i ad, ta suy ra b2d? } ad, tir diy suy ra bd : a. Ma a va b nguyén t
cung nhaunén d : a (5).

Tu (4),(S)suyraa = d hay m = ad = d?.



Ciu 4 (3 diém). Cho tam gidc ABC nhon nbi tiép dl.ro'ng tron (0) ¢6 A > B > € va diém D trén cung nho
AC sao cho CD > AB. Pudng trung tryc ctia DB cit AB tai E; dudng trung truc ctia DC cét AC tai F.

a)
b)

C)

Chimg minh céc diém A, D, E, F thudc mot dudng tron va duong tron nay di qua tdm O cuia (0).
Ching minh ring tam gidc DBE va tam giac DCF dong dang. Chimg minh rang dudng cao qua D
ciia tam gidc DEF va dudng cao qua A ciia tam gidc ABC cit nhau tren (0).

Ky hiéu () 1a dudng tron tdm /, di qua céc diém A, D, E, F. Tiép tuyén cua () tai O cét tlep tuyen
cua(0)taiD&S.GoiR 1a trung dien diém OD va K 1a giao diém cua SI véi dudng tron ngoai tiép tam
giac SDO (K # S). Ching minh RKD = 90° va DK di qua trung diém cua IR.

Loi giai.

a)

b)

(1 dlem) Do E thudc trung tryc cia DB nén EB = ED, suy ra tam glac BED cédn G E,  Suy ra
AED = 2ABD. Tu(mg tw véi F ta cé AFD = 2ACD. Do ABD = ACD, tacé AED = AFD, suy ra
t glac AEFD nd1 t1ep

Tacé AOD = 2ACD =AFD, suy ra ti gidc AOFD ndi tiép. Tir day ta suy ra nam diém A, D, E, F, 0
cung nam trén mot duong trbn

(1 diém) Hai tam gi4c cAn DBE va DCF ¢6 goc & & d4ay DBE = DCF nén chung dong dang

GQI T 1a giao diém cia EF va BC. Do DEF = DBC, t&t gidc DEBT ndi tiép, suy ra BTE = BDE =
ABD.

Déy rﬁng goc tao boi dudng cao ké tir A cia tam giac ABC va dut(mg cao ké tir D cuia tam glac

DEF bing goc tao boi EF va BC, géc BTE, va goc nay bang ABD. Tu day ta suy ra giao diém cia
hai dudng cao nay nam trén duong tron ngoal tiép tam gidc ABD, la (0).

(1 diém) Goi M 1a trung diém 0S. Do tam gidc SDO vudng tai D nén dudng tron ngoai tiép tam
giac SDO chinh la duémg tron dudng kinh 0S ~ cling la duong tron tim M ban kinh MO = MD.

T ddy suy ra tam gidc MOI bang tam giac MDI, suy ra MI 13 trung truc ctia OD va MD 13 tiép
tuyén cta (/) tai D.

Do MI 1a trung truc ciia OD nén M, R, ] thang hang va I}TO 90°. Mit khéac, IKO = 90° do K
thudc durcmg tron dudng kinh OS. Véy tir gidc IKRO ndi tiép dudmg tron duﬁmg kinh 10, suy ra
RKS = IOR. Tt & giac OKDS ndi t1ep duﬁmg tron duong kinh OS nén DKS = D 0S.

Tir ddy suy ra RKD = RKS + DKS = IOR + DOS = [0S = 90°.
Goi N 1a giao diém cua DK véi IR.

Tam gidgc DRN vudng & R ¢6 RK 1a ducmg cao nén NR? = NK.ND (2).

Tacd TKN = DKS = DOS = DIN (d4u bang thu ba 1a do tir gidc DIOM néi tiép dudng tron
dudng kinh I M ). Tir day, tam gidc NKI d¢dng dang véi tam glac NID theo trudng hop gbc-goc,
suy ra% = —hay NI? = NK.ND (3).

Tir (2), (3) suy ra NI = NR hay DK di qua trung diém N cua IR.



Caus (1.5 diégn). Cho béng 6 vudng kich thuéc 2 X 9 va sé nguyén duong k < 18. Hai 6 cuia bang dugc
goi 13 ké bén néu chiing ¢6 mot canh chung. Hai ban An va Binh choi trd "Truy Tim Tau Ngdm" nhu sau:
Trude khi trd choi bit dau, An chon mét 6 trén bang va khong cho Binh biét. G mdi luot choi:

* An phai chon mdt 6 méi, ké bén véi 6 d4 chon trude d6, va khdng cho Binh biét:
e Sau khi An chon xong, Binh chon k 6 cta bang va héi An: trong k & nay ¢6 6 An vira chon hay
khéng? Néu cd thi Binh thing, néu khong thi hai ban lai choi luot tiép theo.

a) Xétk = 4. Ching minh ring Binh c6 thé théng sau khéng qua 8 lugt choi.
b) Xét k = 2. Chirng minh rang Binh ¢6 thé thing sau khong qua 16 lwot choi.

Lot giai. Danh sb cac 6 cua bang tir dudi 1én trén 1a: 1, 2, va tir trai qua phai 1a: 1,2, ..., 9.

a) (1 diém) Véi k = 4. Xét cach choi ctia Binh nhu sau:
O luot thtt i,i = 1,2, ..., 8, Binh kiém tra bén 6 {(i, 1), (i, 2), (i + 1,1), (i + 1,2)}.
Gia sir Binh van chua thing, nghia 12 6 cta An chon khéng ndm trong s céc 6 Binh chon trong 8
lugt da qua — néi cach khéc, trong luot i, 6 An chon khong dbi qua cdc coti va i + 1.
Trong luot 1, 6 clia An khéng nim trong cac ¢ot 1, 2. Vay sau luot 1, 6 cia An chon chi c6 thé
ndm trong céc cot tir 3 dén 9. Do do, trong lwot 2, 6 ctia An chi cé thé d6i sang mot trong cac cit
tir 2 dén 9. Sau luot 2, 6 clia An chi ¢6 thé nim trong céc cdt tir 4 dén 9. Cit tiép tuc nhu vay bing
quy nap ta suy ra duoc sau luot 8, 6 ctta An chi ¢6 thé nim & cdt 9. Nhu vay, & luot 8, 6 ctia An
chuyén qua s& ndm & cot 8 hodc 9 ma Binh chon — méu thuin véi gia str. N6i cach khac, Binh s&
thing sau khong qua 8 luot. -

b) (0.5 diém) Véi k = 2. Goi mt 6 clia bang la chin néu tong toa d¢ ciia né 1a chin va 1é néu téng
toa do 1a I&. Pé v ring mdi luot choi thi An phai thay d6i tinh chin-1¢ cta 6 minh chon.

Xét cach choi cua Binh nhur sau:

- 8 lugt dau: luot thir i,i = 1,2, ..., 8, Binh kiém tra hai 6 {(i, 1), (i + 1,2)}.

- 8 luot sau: lugt thir 17 — j,j = 8,7, ...,1, Binh kiém tra hai 6 {(j, 1), G + 1,2)}.
Gia st Binh chua thing sau 18 luot choi nhu trén.

Ta x€t hai trudng hop:

- Trudng hop 1: Trong luot 1 An chon mét 6 chéin. Do cich chon cuia Binh, sau luot 1, 8 ctia An
chon chi c6 thé ndm trong mét & chén tron cac cot tir 3 dén 9. Do d6, trong lugt 2, 6 ciia An chi c6
thé doi sang mot trong so cac 6 1& tir c6t 2 dén 9. Sau lwgt 2, 6 ctia An chi ¢é thé nam trong sb cac
6 18 tir cOt 4 dén cot 9. Cu tiép tuc nhu vy, b%’mg quy nap, ta suy ra dugc ¢ lugt thi 8, Binh chon
dugc 6 ciia An — mau thuln véi gia si.

- Trudng hop 2: Trong lugt 1 An chon mot & 1¢. Nhu vay 0 luot 9, An dang & mdt 6 1€ va tir luot
9, Binh va An chon 6 ¢4 cung tinh Ié. Tir ddy, ta c6 thé dua vé& chimg minh twong tw nhu Trudng
hop 1 vai Binh duyét cac 6 tir phai qua trai.

Luru y: C6 thé cho 0.5 diém & ¥ a) va 0.25 diém & y b) néu chién thut dting nhung khong chiing
minh chit ché duoc.
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