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N\

PAP AN THAM KHAO BE THI TUYEN SINH LGP 10 PHO THONG NANG KHIEU
Nam hoc: 2025 - 2026
Man thi: TOAN CHUYEN
Thoi gian lam bai: 150 phit, khong ké thoi gian phdt dé

Deé thi dugc suu tam ti hoc sinh nén khong tranh khéi sai sét trong qud trinh ddnh mdy.

Rat mong nhan dugc sy déng gop tu ban doc.
Ay )
Bdi 1. Cho phuong trinh 22 — 2(m + 1)z + 2m = 0.

a) Ching minh phuong trinh luén cé hai nghiém phan biét z1, zs v6i moi m.

9
b) Chiing minh xf + x5 > 5

¢) Chiing minh (wl + /12 + 1) (:U2—|— N 1) = 1 khi va chi khi m = —1.

N /

Lo giai.
a) Taco A" = (m+1)>—2m = m?+1 > 0 véi moi m, nén phuong trinh luon c¢6 2 nghiém phan biét.

b) Theo dinh 1y Viete, ta ¢6 z1 + 29 = 2(m + 1) va 129 = 2m. Ap dung béat ding thiic

b 2
a + v > % v6i moi a, b;
ta dugce
i, oao @ +ad)’ (@4 2)?—2ma]” [A(m+ 1) —4m]’
2 2 2
_ (@dm?+4m+4)? [2m+1)2+ 3 U39
B 2 P 2 -2 2
Dau bang xay ra khi va chi khi 23 = 23 va 2m + 1 = 0. Ltic nay ta dudc x; = —xy (Vi 71 VA 29

phan biét). Tuy nhién khi d6 2(m + 1) = z; + 22 = 0 hay m = —1, mau thuan véi 2m + 1 = 0.

Nhu vay, =} + @3 > 7

c) Néu <x1+\/x%+1> (:1:2+\/x%+1> =1, ta ¢
T+ 3+ 1=/22+1—x, Vax1+\/x%+1:\/x§+1—x2

Cong vé theo vé, ta dugc x1 + x5 = 0, hay m = —1.
Nguge lai, néu m = —1, phuong trinh tré thanh 22 — 2 = 0, kéo theo z = +v/2. Khi d6

(:cl—i-\/m) <x2+\/@):(\/§+\/§) (-v2++v38) =1.
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4 A
Bdi 2. Cac sb thuc duge viét 1éen bon dinh ctia mot hinh vuong ABCD sao cho théa man cac dicu

kién sau day
i) Bon s6 dugc viét doi mot phan bigt.
ii) Tong hai s6 & hai dinh A va B bing 0.
iii) Téng cac s6 & cac canh hinh vuong chita ba dinh con lai la cac s6 phan biét: 1,2, 3.
a) Chi ra mot cach viét s6 thoa man de.

b) V6i cac cach viét thda man dé, tim cach viét sao cho tong binh phuong céc s6 ghi ¢ bén dinh
1a nhé nhat.

N /

Loi giai.
a) Ta chi ra mot cach nhu sau: céc s6 6 cac dinh A, B, C, D lan lugt 1a 1; —1; 3; 0.

b) Goi a,b,c,d lan luot 1a 4 s6 viét tai cac dinh A, B,C, D. Dat T = a® + b*> + ¢ + d?. Theo dé bai,
tacoa+b=0vab+c,c+d,d+ac{l1;2;3}. Suy ra

(b+c)+(c+d)+(d+a)=6=c+d=3.
Vay b+ ¢, d+ a € {1;2}. Ta c¢6 hai truong hgp:

1) b+c=1vad+a=2 Két hopvéia+b=0vac+d=3,tagididugcc=a+1=d=2—a.

Khi do:
1\ 19 _ 19
T:a2+a2—|—(a+1)2+(2—a)2:4a2—2a—|—5:4<a—1> T2
, 1 1 157
Dang thic x4 khi @ = =, khi d6 (a,b d:(— ————>.
ang thitc xdy ra khi a = 7, khi 6 (a,b,c,d) LY
2) b+c=2vad+a=1 Kéthopviia+b=0vac+d=3,tagididugcc=a+2=d=1—a.

Khi do:

2, 2 ) ) ) 1\* 19 _ 19
T=a"+a"+(a+2)°+(1—a)*=4a"+2a+5=4 at +ZZZ'

) 1 117 5)
Péng thitc xay ra khi @ = — -, khi d6 _ (L LTy
ang thic xay ra khi a T ido (a,b,c,d) ( 1T

. . 1175
Vay mot céch viet théa man 7' nhé nhat 1a (a, b, c,d) = (_Z’ T Z) )
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"4 )

Bai 3. Xét m,n la sd nguyén duong sao cho
m? + m + n? chia hét cho m - n. (1)
(a) Chitng minh khong ton tai m théa man (1)) véi n = 3.
(b) Tim céc s6 nguyen duong m,n théa man (1)) v6i m chia hét cho n.

(¢) Goid la ue chung 16n nhat ctia m va n. Gid st m, n théa man (1)), ching minh réng m = d?.

N v
—

Lai giai.
a) Gié st khi n = 3 thi ton tai s6 nguyen duong m théa man ({I)). Khi d6
m*+m+9: 3m.

Tit day suy ra 9 | m, ddn dén m € {1;3;9}. Lan lugt kiém tra ting gia tri ctia m, ta thu dugc

diéu vo 1y.
b) Vim :nnénm = kn véi k € N*. Thay vao (1)), ta dugc
En® 4+ kn+n® i kn® = kE*n+k+n i kn.

Tuday suyra k+n: kn,dan dén k :n van k. Vivay k = n va khi d6 2k : k2, kéo theo 2 : k
hay k € {1;2}. Nhu vay £ = n = 1 hodic k = n = 2, suy ra (m;n) = (1;1) hoac (m;n) = (4;2),
thit lai ta thay thoa méan.

c) Dat d = ged(m, n), khi d6 ton tai mi,n; € N* sao cho m = dmy, n = dny va ged(my,ny) = 1. Tt

, ta dugc

d*m? + dmy + d°n3 | d*myny = dm3 +my +dn? | dmin,. (2)

Tu ([2), ta suy ra my : d va dn? : my. Hon nita ged(mq,ny) = 1 nén ged(mq,ni) =1, do d6 d : my.

Tt my : dvad:m, ta duge m; = d. Khi d6 m = dm, = d?.

Ay )
B&i 4. Cho tam gidc ABC noi tiép duong tron (O) c6 A > B> C .Lay D trén cung nhé AC sao
cho CD > AB. Duong trung tryc DB cat AB tai E va duong trung tryc DC cat AC tai F.

a) Chting minh réng t gidc ADFFE nai tiép mot duong tron di qua O.

b) Chiing minh tam gidc DEB dong dang v6i tam giac DFC va dudng cao tit D trong tam
giac FDE cat dudng cao tai A trong tam gidc ABC tai mot diem thuoc (O).
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¢) Goi I 1a tam ctia dudng tron ngoai tiép tit giac ADFE. Tiép tuyén tai O cia (I) cat tiép
tuyén tai D cia O ¢ S. Lady R la trung diém DO va K la giao diém thit hai ctia IS vé6i
duong tron ngoai tiép tam giac DOS. Ching minh réng RKD = 90° va DK di qua trung
diém IR.

N /

Loi giai.

a) Ta co AED = 2ABD = 2ACD = @, nen ti giac AEFD la tit giac noi tiép. Mit khac, ta lai
6 AOD = 2ABD = AED, nén O cang thuoe (ACD,).

b) D@é thay tam giac DEB va tam gidc DFC' 1a hai tam gidc can lan lugt tai £ va F ¢6 DBE = ﬁC\F,
nén tam gidc DEB dong dang véi tam giac DEFC'.

Goi EF cat BC tai G, duong cao qua A cta tam giac ABC cat duong cao qua D clia tam gidc
DFEF tai H. Khi do, ta cé

AHD = EGB = AEF — ABC = 180° — ADF — (180° — ADC) = FDC = ACD.
Tt do, ta duge H ctung thuoc (O).

c) Goi J la trung diem OS. Ta c6 JR la duong trung binh ciia tam giac DOS, do dé ta thay JR la
trung truc cia OD nén di qua I.
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Tudétaco IR-1J=1D?=IK-IS (do ID la tiép tuyén ctia (ODS)). Vi vay tasuy ra R, J, K, S
cung thudéc mot duong tron. Khi do

DKR =DKS + SKR = DOS + RJO = 90°.
Cho DK cat IR tai T. Vi tam giac DT R vuong tai R ¢6 RK la duong cao nén
TR?=TK-TD. (3)
Mat khac, ta lai ¢6 TIK = DSK = IDK nén tam gidc TIK dong dang véi tam giac T'DI, tu do
TI?=TK -TD. (4)

Tu @) va (@), ta duge T' la trung diém ctia IR, két thic ching minh.

4 )
Bai 5. Cho bang 2 x 9 va s6 nguyen duong k < 18. An va Binh choi game. An chon truée 1 6
trén bang va khong cho Binh biét. Luat choi nhu sau: sau khi An chon 1 6 trén bang va khong
cho Binh biét, Binh chon % 6 va hoéi xem c6 6 ctia An da chon khong. Néu c6 thi Binh thiang, con

khong thi An sé di chuyén 6 minh chon sang 6 c6 chung canh véi 6 trudec dé. Tiép tuc nhu vay.
a) V6i k = 4, chiing minh Binh ¢6 chién thuat thing sau khong qué 8 lugt choi.

b) V6i k = 2, chitng minh Binh c6 chién thuat thang sau khong qua 16 lugt chai.

N /

Lai giai.

a) Binh thuyc hién viéc chon 4 6 mdi lugt nhu sau: M6i lugt, Binh chon 4 6 ciia béang vudng 2 x 2
t phia ngoai ciing bén trai. Khi dé néu trong 4 6 dude chon c6 chita 6 An chon thi Binh thang.
Ngugc lai, néu ¢ budc thi n (1 < n < 8) ma Binh khong chon tring 6 ciia An thi 6 ma An chon

§ trude d6 sé nam trong bang vuong 2 x (9 —n — 1). Khi d6 hosic An di chuyén 6 vuong da chon
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sang 0 vuong ké bén trai, hodic van ndm trong bang vuong 2 x (9 —n — 1). Khi d6 6 budc thi
n+ 1, 4 6 ma Binh chon ho#c chita 6 vuong ciia An hodc néu khong thi cit tiép tuc cho dén khi
Binh chon dén bang 2 x 2 cudi ciing thi chiac chan sé chon tring 6 ctia An. Do c¢6 8 bang 2 x 2

nén Binh sé thing sau khong qué 8 lugt choi.

To6 mau xen ké cac 6 trén bang vuong 2 x 9 mau xanh va trang nhu sau:

O mdi luot trong 8 luot dau, Binh chon 2 6 nim trén mdi duong chéo nhu hinh dusi, 1an lugt ti

trai qua phai.

Néu ban dau (lugt thi nhat) An chon 6 mau xanh thi sau méi lugt (khi Binh da chon), 6 clia An
va 2 0 clia Binh luon cting mau. Sau bude thit 7 (néu Binh van chua bét dugc), An phéi ndm trén

1 6 mau xanh nao dé6, va & bén phai duong chéo thit 7 sau khi Binh da chon.

e That vay, néu An nam bén trai dudng chéo, thi phai c6 mot lugt (sau khi Binh da chon) ma
0 cia An nam ké bén phai 1 trong 2 6 trén duong chéo ctia Binh (do 6 mau xanh ctia An
chon ban dau luon nam bén phai hodic nam trén dudng chéo thit nhat), tic 6 ctia An va 2 6

cua Binh khac mau nhau, vo ly.

N6i cach khac, An chi ¢6 thé nam & goc phai trén ciing mau xanh. Dén lugt thit 8, An di chuyén

dén 1 trong 2 6 mau trang ké bén 6 do, va Binh chon 2 6 trén dudng chéo cudi sé bat dugc 6 cia An.

Néu sau 8 budc nhu vay ma van khong bat dudc An, thi ban dau An chon 6 ¢6 mau trang.
Sau luot thit 9 ctia An, An ciing s& nam trén 1 6 mau trang, va Binh sé lan lugt chon 2 6 trén mdi

duong chéo tiur trai qua phai nhu hinh dudi.

Lap luan tuong ti nhu trén, Binh sé bat dudc An sau nhiéu nhat 8 bude nita. Nhu vay, sau nhiéu
nhat 16 bude, Binh chon duge 2 6 ma ¢6 6 clia An.

_ HET —
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