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

THANH PHO HO CHI MINH TRUONG PHO THONG NANG KHIEU
' MBoén thi: TOAN (Chuyén)
PE CHINH THU'C Thoi gian lom bai:150 phit (khéng ké thoi gian phdt dé)
(Pé thi gom 01 trang)

Ciu 1 (2 diém). Cho phuong trinh x% — 2(m + 1)x + 2m = 0 (m 12 tham s6),
a) Chimg minh ring v&i moi m phuong trinh ludn ¢4 hai nghiém phén biét xy, x,.
b) Chimgminh x7 +x3 > %‘

¢) Chingminh (x; +aZ +1) (%, + V2 + 1) = 1 khi v chikhi m = —1.

Cu 2 (1.5 didm). Ngudi ta mudn ghi bén s thye & bén dinh ciia hinh vusng ABCD (mdi dinh mét s6)
thda mén:

i) Bbnsh dugc ghi la d6i mot phan biét;
ii) Tong hai so duge ghi & hai ddu ctia canh AB 13 0;
iii) Tdng hai sb dugc ghi & hai diu ctia ba canh con lal 12 ba gid tri phan biét: 1, 2, 3.

a) Hay chi ra mdt cach ghi théa mén cac diéu kién trén.
b) Trong céc cach ghi thoa man cac didu kién trén, tim céch ghi ¢6 tdng binh phuong ciia cc sb &
bén dinh 13 nhé nhét,

Cau 3 (2 diém). Cho céc sé nguyén duong m, n théa min: m? + m + n? chia hét cho tich mn (1).

a) Chimg minh khéng ton tai m,n thoa mﬁn (1) khin = 3.
b) Tim m,n théa man (1) biét m chia hét cho n.
¢} Ky hiéu d 13 wSc chung 1én nhit ctia m va n. Chimg minh néum,n théa mén (1) thim = d°.

Cau 4 (3 diém). Cho tam gidc ABC nhon ndi tiép dudng tron (0) c6 A > B > ( va diém D trén cung nhé
AC sao cho CD > AB. Pudng trung truc ctia DB cit AB tai E; dudng trung tryc clia DC cit AC tai F.

a) Chimg minh céc diém A, D, E, F thudc mét dudng tron va dudng tron ndy di qua tam O cuia (0).

b) Chlmg minh ring tam gidc DBE v tam g1ac DCF dbng dang. Ching minh ting dudng cao qua D
cua tam gidac DEF va dudng cao qua A cua tam gidc ABC cét nhau tren (0).

c) Ky hiéu (I) 12 dwong tron tdm 1, di qua cdc diém A, D, E, F. Tiép tuyén ctia (I) tai O cit t1ep tuyen
coa (0) tai D & S. Goi R 1 trung diém OD v K 13 giao diém ctia ST v6i dudng trén ngoai tiép tam
gidc SDO (K # S). Chimg minh RKD = 90° va DK di qua trung diém cta IR.

Cau s (1.5 dlem) Cho béang 6 vudng kich thudc 2 X 9 va sb nguyén dwong k < 18. Hai 6 clia bang duge
" goi 1a ké bén néu chung cd mét canh chung Hai ban An va Binh choi trd "Truy T1m Tau Ngdm” nhu sau:
Truée khi trd choi bit diu, An chon m6t 6 trén bang va khéng cho Binh biét. O mdi lugt choi:

e An phai chon mdt 8 méi, k& bén v&i 6 dd chon trude do, va khdng cho Binh bibt;

e  Say khi An chon xong, Binh chon k & cila bang va hoi An: trong k 6 nay ¢6 6 An vira chon hay
khong? Néu c6 thi Binh thing, néu khéng thi hai ban lai choi lugt tiép theo.

a) Xét k = 4. Chimg minh rang Binh c6 thé thﬁng sau khdng qué 8 lugt chorl
b) Xét k = 2. Ching minh ring Binh c6 thé thing sau khong qué 16 luot choi.

HET

- Thi sinh khdng duwpc six dung tai liéu;
- Gidm thi khong gidi thich gi thém.
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Ciu 1 (2 diém). Cho phuong trinh x2 — 2(m + 1)x + 2m = 0 (m 14 tham s6).

a) Chimg minh riing véi moi m phuong trinh ludn c6 hai nghiém phén biét x,, x;.
b) Chimgminh xf +xf>>.
¢) Chimgminh (x +yx7 +1)(x; + /a3 + 1) = 1khi va chi khi m = —1.
a) (0.5 diém) Tacod: A'= (m + 1)2 — 2m = m? + 1 > 0. Do d6, phwong trinh luén c6 2 nghiém
phén biét x;, x,.
b) (0.75 diém) Ap dung dinh ly Vi-ét: x; +x; = 2(m + 1), x;x; = 2m.
Taco: x2 +x2 = (x; + %) — 2%, =4(m +1)> —4m = (2m+ 1)’ +3 = 3
Ap dung BDT BCS: 2(xf + x3) = (x? + x2)* = 9.Suy ra x§ + x3 = %.
DAu bang chi xay ra khi m = —=va x? = xZ. Diu kién thir hai tvong duong véi x; = x, (do
X1 +x;=2m #0)- khﬂ-ngthg xdy ra do hai nghiém phén biét.

¢) (0.5 diém) Khi (x, + y/x7 + 1) (x2+xf+1)=1thi
1
(.x1+ xf+1)=(x2+ xz+1.)=(—xz+Jx§+1)

: Z_xI x1—X3
Cdch 1: Suy ra x; + X5 + —=— =(x+x)|1+ E = 0.
! : x4+ [xi+1 ! _in+1+ x§+1

Péyring Va2 + 1+ 2 +1> x|+ 52l 2 6, —xy nén 1 +==22"2— > 0. Tasuy ra

X, + x; = 0, noi cach khac,m = —1.

Cdch2: Suyrax; +x; = x5 +1—x2 +1

Do vai trd cita x; vi X, tuong ty nhau nén trong twtacod x, + x; = /x7 + 1 — /x5 +1
Cdng hai vé lai ta thu dwoe x; + x; = 0, néi cach khac, m = —1.

(0.25 diém) Nguoc lai, khi m = —1 phuong trinh c6 hai nghiém V2 va —V2. Thir lai ta thy hai
nghiém théa mén dang thic di cho.



Céiu 2 (1.5 diém). Ngudi ta mudn ghi bén sb thyc & bén dinh cita hinh vudng ABCD (mdi dinh mét s0)
théa mén:

i) Bbn sd dugc ghi 12 d6i mdt phén biét;
ii) Tong hai s6 dugc ghi & hai dAu cua canh AB 13 0;
iii) Tong hai s dugc ghi & hai d4u ctia ba canh con lai la ba gié trj phan bigt: 1, 2, 3.

a) Hay chi ra mét cach ghi thoa méan cdc didu kién trén.

b) Trong céc cich ghi thoa min céc didu kién trén, tim cich ghi c6 tdng binh phuong ciia céc sé &
bén dinh 1a nho nhét.

Livi gidi.

a) (0.5 diém) Mot cach ghi théa man & cée dinh 4, B, C, D theo thrtw do 1a 3, - 2,22,

b) (1 diém) Gid sit ta c6 mét céch ghi thoa mAn céc didu kién trén. Do téng hai sb & dinh A va B
biing 0 nén ching c6 dang x va - x. D3t y va z ldn luot 13 hai s6 ghi & dinh € va D. Taco
(x+yv)+ (-x+2)=(y+z)val+2=3.8uyray+z= 3, Do vai trd ciia x va - x 1a nhu
nhau nén khéng mat tinh tong quat, gid st x + y = 1va —x + z = 2. Tu déy ta suy ra mot cach
ghi bdn s6 & cac dinh 4, B, C, D théa man didu kién la x, =x, 2 4+ x,1 — x (chéng han, dé bbn gia
tri ndy d6i mdt phan biét, ta ¢6 thé chon x = %v& thu dugc cach ghi & a)).

Tir ldp lufin & trén, ta suy ra duge bdn gid trj & trén bdn dinh phai c6 dang x, —x,2 + x,1 — x.
2
Téng binh phuong bén s6 ¢6 dang 4% + 2x + 5 = (2x +3) + = nho nhéit 1a 7 khi x = -
Luru y: Néu khong chi ra vai trd twong ty gitta x va - x thi s& c6 hai bd s& thoa man va din dén
clng mét gia tri nho nhét
Ciiu 3 (2 diém). Cho céc sb nguyén duong m, n thoa mén: m? + m + n? chia hét cho tich mn (1).

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

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

¢) Ky hiéu d 12 uée chung 1ém nhét ciia m va n. Ching minh néu m, n théa man (1) thi m = d2.

Loi gidi.

a) (0.75 diém) Khi n = 3, diéu kién (1) tro thinh m? + m + 9§ 3m. :
Dom*+mimva3mim, ta suyra 9 i m. Suy ram = 9,3 hofic 1. Thir lai ta thay ca ba gié tri
trén déu khéng thoa mén yéu ciu.

Vay khong ton tai m théa man (1) khin = 3,
b) (0.75 diém) Do m : n, tdn tai sé nguyén duong k sao cho m = kn.
Diéu kién (1) trér thanh k2n? + kn + n? : kn?.
Vik?n? +n?in®vakn®:in® tasuyrakn in? tirdésuyrak i n(2).
Mt khée, tir k*n® + kn i kn vakn® : kn,tasuyran? i kn,tr dé suyran i k (3).
Tir (2), (3) suy ran = k hay m = n?, Thé vao (1) thu dugc n* + n? +n? i n3, suyra 2n? i n®
hay n = 2 hoc 1. Thir lgi ta thdy m = 4,n = 2 hoic m = n = 1 théa mén (1).

¢) (0.5 diém) Do d 14 udc chung 16n nhit ciia m va n nén tdn tai a, b nguyén té cing nhau va m =

ad,n = bd. Diéu kién (1) trd thanh a?d? + ad + b*d? : abd?.

Do a*d® + b?d"2 va abd® déu : d*2,tasuyraad : d?, tirddy suyra a : d (4).

Do a?d?® + ad va abd? déu : ad, ta suy ra b2d? : ad, tir ddy suy ra b%d i a. Ma a va b nguyén té
cing nhau nén d | a (5).

Tu(4), (5)suyraa = d hay m = ad = d?.



Ciu 4 (3 diém). Cho tam gidc ABC nhon ndi tiép dudmg tron (0) ¢6 A > B > € va diém D trén cung nhod
AC sao cho €D > AB. Pudmg trung tryc clia DB cit AB tai E; dwdng trung tryc ciia DC cdt AC tai F.

a)
b)

c)

Chimg minh cic diém 4, D, E, F thuc mét dudng tron va dudmg tron ndy di qua tim O cia (0).
Chimg minh ring tam gidc DBE va tam gidc DCF ddng dang. Chimg minh ring duémg cao qua D
clia tam gidc DEF va dudng cao qua A clia tam gidc ABC ciit nhau trén (0).

Ky hiéu (I) 1a dutmg tron tim 1, di qua céc diém A, D, E, F. Tiép tuyén cua (I) tai O cét tiép tuyén
cua (0) tgi D & S. Goi R 14 trung diém 0D va K 14 giao diém cia SI véi dudng tron ngoai tiép tam
gide SDO (K # S). Chimg minh RKD = 90° vi DK di qua trung diém cua IR.

Ldvi gidi.

a)

b)

(1 diém) Do E thubc trung tryc cia DB nén EB = ED, suy ra tam gidc BED cén & E, suy ra

AED = 2ABD. Tuong ty véi F ta c6 AFD = 2ACD. Do ABD = ACD, ta c6 AED = AFD, suy ra
tir gidac AEFD ndi tiép.

Ta cé AOD = 2ACD =AFD, suy ra ti gidc AOFD ndi tiép. Tir ddy ta suy ra nim didm A, D, E, F, 0
ciing nim trén mdt dudmg tron.

(1 diém) Hai tam gidc can DBE va DCF c6 goc & déy DBE = DCF nén chiing déng dang.

gg% T 1a giao diém cila EF va BC. Do DEF = DBC, ti giéc DEBT ni tiép, suy ra BTE = EDE =
ABD.

¢ ¥ ring géc tao bdi dudmg cao ké tir A ciia tam gide ABC va dudmg cao ké tir D ciia tam gide
DEF béng géc tao bdi EF va BC, goc BTE, va goc ndy bang ABD. Tir ddy ta suy ra giao diém cuia
hai dudmg cao ndy nim trén dudmg tron ngoai tiép tam gide ABD, 1a (0).

(1 diém) Goi M la trung diém 0S. Do tam gidc SDO vudng tai D nén dudmg tron ngoai tiép tam
gidc SDO chinh la dudng tron dudmg kinh 0S - ciing 14 dudmg tron tim M ban kinh MO = MD.
Tir ddy suy ra tam gidc MOI bang tam gidc MDI, suy ra MI 13 trung tryc cia OD va MD la tiép
tuyén ctia () tai D.

Do MI la trung truc ciia OD nén M, R, I thing hang va IRO = 90°. Mt khac, IKD = 90° do K
thude dudmg tron dudmg kinh 0S. Viy tir gidge IKRO ndi tiép dudmg tron dudmg kinh 10, suy ra
RKS = IOR. Tt gidc OKDS ndi tiép dudmg trdn dudng kinh OS nén DKS = D03,

Tir ddy suy ra RKD = RKS + DKS = IOR + DOS = [0S = 90°.

Goi N 1a giao diém cua DK v&i IR.

Tam gide DRN vudng & R c¢6 RK la dudmg cao nén NR? = NK.ND (2).

Taco TKN = DKS = DOS = DIN (déu bing thir ba la do ttt gide DIOM néi tiép duimg tron
dudmg kinh IM). Tir dy, tam gidc NKT ddng dang véi tam gidc NID theo trudmg hop goc-géc,
suy rai:r—’: = %ha}r NI? = NK.ND (3).

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



Cau 5 (1.5 diém). Cho bang 6 vudng kich thuée 2 X 9 va sé nguyén dwong k < 18. Hai 6 ciia bang duge
goi 1a k¢ bén ncu chiing c6 mdt canh chung. Hai ban An va Binh choi tro "Truy Tim Tau Ngém" nhu sau:
Trude khi tro choi bat dau, An chon mt & trén bang va khéng cho Binh biét. O m3i lwot choi:

* An phai chon mdt & méi, ké bén véi 6 d& chon trude d6, va khong cho Binh biét;
» Sau khi An chon xong, Binh chon k 6 cta bang va héi An: trong k & ndy ¢6 6 An vira chon hay
khéng? Néu c6 thi Binh thing, néu khéng thi hai ban lai choi lugt tiép theo.

a) Xétk = 4. Chimg minh n‘mg Binh c6 thé th@ng sau khong qua 8 lugt choi.
b) Xét k = 2. Chitng minh réing Binh c6 thé thing sau khéng qua 16 lugt choi.

Li gidi. Danh s0 céc 6 ciia bang tir dudi lén trén la: 1, 2, va tir tréi qua phai la: 1,2, ..., 9.

a) 8 diém) Vi k = 4. Xét cich choi ctia Binh nhu sau:
lugt thit i,i = 1,2, ..., 8, Binh kiém tra bon & {(i, 1), (,2), (i + 1,1), (i + 1.2)}.

Gia st Binh van chua thing, nghta 14 6 ciia An chon khéng nim trong sé cdc & Binh chon trong 8
lugt dd qua —néi cach khac, trong lugt i, 6 An chon khong ddi qua cac cdti va i+ 1.
Trong lugt 1, 6 cia An khéng nim trong cdc cft 1, 2. Viy sau luot 1, & ctia An chon chi ¢é thé
ndm trong cde cdt tir 3 dén 9. Do dé, trong lwot 2, 6 clia An chi c6 thé déi san mdt trong cac cot
tir 2 dén 9. Sau lwot 2, & ciia An chi ¢6 thé nim trong céc cot tir 4 dén 9. Cit tiép tuc nhu viy bing
quy nap ta suy ra duoc sau luot 8, & cia An chi ¢6 thé ndm & ¢t 9. Nhu vy, & luot 8, 6 ciia An
chuyén qua s& ndm & cot 8 hodic 9 ma Binh chon — mau thulin véi gia sir. Néi cich khac, Binh s&
thang sau khong qua 8 luot.

b) (0.5 diém) Véi k = 2. Goi mit 6 ciia bang 1a chin néu tong toa dd cita né 1a chin va 1é néu tbng
toa df Ia [é. B¢ ¥ ring mdi luot choi thi An phai thay déi tinh chin-1é ctia & minh chon.

Xét cach choi cua Binh nhu sau:

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

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

Ta xét hai trudmg hop:

- Truémg hop 1: Trong luet 1 An chon mét 6 chin. Do céch chon ciia Binh, sau lugt 1, 8 ciia An
chon chi ¢6 thé nim trong mt & chiin tron céc cdt tir 3 dén 9. Do d6, trong luot 2, 6 clia An chi c6
thé ddi sang mot trong sb cac 6 18 tir it 2 dén 9. Sau luot 2, & cia An chi ¢é thé nim trong sb cac
6 1& tir cot 4 dén ot 9. Cir tiép tuc nhu viy, béng quy nap, ta suy ra duge ¢ lugt thi 8, Binh chon
duge 6 clia An — méu thudn véi gia s

- Trudng hop 2: Trong hrot 1 An chon mét 6 1é. Nhu vy & lugt 9, An dang & mot 6 1€ va tir lugt
9, Binh va An chon 6 c6 ciing tinh 1&. Tir ddy, ta c6 thé dua vé chimg minh tuong ty nhu Trudmg
hop 1 vai Binh duyét cac 6 tir phai qua tréi.

Luu : C6 thé cho 0.5 diém & ¥ a) va 0.25 diém & ¥ b) néu chién thust diing nhung khong chimg
minh chiit ché dugc.

HET
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