SO GIAO0 DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT

HA NOI NAM HOQC 2025 - 2026
PE Man thi: TOAN (Chuyén To#n)
CHINHIHYC Ngay thi: 09/6/2025

Thoi gian 1am bai: 150 phat

Ciau I (2,0 diém)

1) Giai boi ctia mét trudng Trung hoc co s& ban ddu 14 ——— 57—
chi ¢6 hoc sinh khéi 6, 7va 8 ding ki tham gia v6i 12 - E—
58 li¢u hoc sinh dugc cho nhur trong biéu dd cotkép & 10— Jll— gy —
hinh bén. Ngay trudc khi gidi ddu dién ra, c6 thém 6 — — 0.
hoc sinh nam kh&i 9 va mdt sd hoc sinh nir khdi 9 - — ——-5-
ding ki bd sung. Biét ring ti 1& hoc sinh nir so v6i — ﬂ :

Nam

tdng s6 hoc sinh diing ki tham gia giai trudce va sau khi -
cédc hoc sinh khdi 9 ding kf bd sung 12 khong thay dbi.
Tim s hoc sinh nir khéi 9 da dang ki thi da)i. Khéi6  Khéi7  Khéis
2) Cho a,b,c 1a céc s thyc khac 0, théa man a+b+c#0 va ab+bc+ca=0. Tinh gi4 tri cia
biduhibs Pumt it L,
a=bc b°-ca c'-ab
Cau Il (2,0 diém)
1) Cho a,b,c 14 cdc s6 nguyén théa man 3a® —be, 3b* —ca, 3¢* —ab déu chia hét cho 4. Chimg minh
abe chia hét cho 8.
2) Tim tét ca clip s6 nguyén (x, y) théa man 2(2x— y)(y—-x)’ =15x=Ty+7.
Cau II (2,0 diém)
1) Vé6i cac sé thuc a,b,c théa man a’b+b’c+c*a+16=ab* +bc’ +ca’
a) Ching minh (a-5)(b-c)(c—a)=16.
b) Tim gié trj nho nhét cia biéu thirc P =a’ +b%+c.
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2) Tim tét ca céc sb hiru ti dwong m va n sao cho céc biéu thitc m+n+mn; LR T WY

m n mn n
déu nhan gi4 tri 1a s& nguyén.
Cau IV (3,0 diém)

Cho tam gidc ABC c6 ba goc nhon (4B < AC), ndi tiép dudng tron (O). Hai dudng cao AD,CF

clia tam gidc ABC cit nhau tai diém H. Goi M 1a trung diém cua doan thing BC. Tia MH cit
dudng trdn (O) tai diém 7. Ké dudng kinh AK cua dudng tron (O).

1) Chirng minh ba diém T, H,K thing hang.

2) Pudng thing qua B va vudng gbc véi dudng thing AM tai diém E, cit dudng thing AD tai diém G.
Pudng trdn ngoai tiép tam gidc MDG céit dudng trdn ngogi tiép tam gidc ADC tai hai diém D va N.
Chimg minh dudng thang NE song song vé&i dudng thang BF.

3) Ké ddy cung AX ciia dudng trdn (O) sao cho dudmg thing AX song song véi dudng thing BC.
Chimg minh ba dudng thing MX, TD va AN ddng quy.

Ciu V (1,0 diém)
Hai trudng trung hoc co s& A va B t§ chirc chung mdt budi lién hoan cho cdc hoc sinh tiéu biéu.
Biét riing trong budi lién hoan nay:
(i) mdi hoc sinh trudng A quen véi ding 5 hoc sinh khéc ciing cia trudng 4;
(i) mdi hoc sinh trudng A quen véi ding 4 hoc sinh trudng B;
(iii) mdi hoc sinh trudng B quen véi ding 3 hoc sinh trudng 4;
(iv) tdng s6 hoc sinh cia hai trudng tham dy khong vugt qua 80.
1) 88 hoc sinh trudng A tham dyr budi lién hoan ¢6 thé 1a 25 hoc sinh duge khong? Vi sao?
2) Téng s6 hoc sinh ciia hai trudng tham dy budi lién hoan c6 thé nhidu nhit 12 bao nhiéu? Vi sao?

wememmeee HET weeeeeeee



CLB Toan Co Sé
Phong NGi Dung

‘ HUONG DAN GIAI
PE THI CHUYEN TOAN HA NOI 2025
Cau L.

1) Sb hoc sinh nam khéi 6,7,8 tham gia 1a: 12+ 10 + 8 = 30.
S6 hoc sinh nit khéi 6,7,8 tham giala: 8+ 7+ 5 =20.
Tong s6 hoc sinh trudc thi 1a: 30 + 20 = 50.

2 .20 2
Ti 1€ HS nit so v&i tong trudc thi la 0 = 3

Goi x 1a s6 HS nir khéi 9. Tong s6 HS nit sau khi khéi 9 tham gia 1a 20 + x.
Téng s6 HS dang ki sau khi thi khdi 9 bd sung 1a 50 + 6 + x = 56 + x.

Tacé 20 22 o 2(56+x)—5(20+ x) = 0 <> x = 4,
56+x 5

Vay c6 4 HS nit khéi 9 ding ki tham gia thi dau.

2) Tt —ca=ab+bc,tacd b>—ca=b>+ab+bc=b(a+b+c).
Twong tu thi ¢* —ab=c(a+b+c),a’ —bc=a(a+b+c).

Nhur viy P = 1 1 1 _ab+bc+ca 0.

+ + = =
ala+b+c) bla+b+c) cla+b+c) abc(a+b+c)

Vay P=0.

Cau 1L

1) T 3a® —bc +a® +be chia hét cho 4 suy ra a” +bc chia hét cho 4.

Tuong tw 5> +ca,c’ +ab chia hét cho 4.

- Néu a chén thi a’:4, kéo theo bc:4. Nhu vy b, ¢ cung chin hodc mot trong hai s6 b, ¢ c6 sd
chia hét cho 4. Khi d6 abc chia hét cho 8.

-Néu a 1¢ thi a*chia cho 4 du 1, suy ra bc chia cho 4 du 3. Nhu viy b, ¢ ciing 1¢. Khong mat
tinh tong quat, ta gia st b, ¢ chia cho 4 1an luot du 1, 3. (1)

Khi d6 b”,¢” chia cho 4 du 1 suy ra ab,ca chia cho 4 du 3. Do (1) nén tir ab chia cho 4 du 3
thi a chia cho 4 du 3, ma lai tir ac chia cho 4 du 3 thi a chia cho 4 du 1. Do d6 dan t&i mau
thuan.

Vay abc chia hét cho 8.

2) Pt a=2x—y,b=y—x.Taco: 15x—7y=8(2x— y)+(y—x) =8a+b.

Phuong trinh ban dau try thanh: 2ab> =8a+b+7 < 2a(b> —4)=b+7.

Suyra b* —4|b+7,thi khi dd > —4|b*-49=b" —4-45=b*> —4|45.

Thiy Lé Vin Thé, Ta Vian Phong, Nguyén Hong Tam, Nguyén Ngoc Tua, Lé Khanh Sy, Nguyén Minh Thanh, Pao Trong Thudc/CLB
Toan Co S6. Nguyén Tran Hoang-DHSP1 2



CLB Toan Co Sé
Phong NGi Dung

Tathdy b> —4 e {-3,-1,1,3,5,9,15,45} = b* € {1,3,5,7,9,13,19,49}.
Ma b 1a s6 chinh phuong nén b* € {1,9,49 .

b=-l,a=-1 N
Trwong hgp 1:p’ =1 b=+l 4 .TfIa=b=—1<:>{
y

b=la=-—(L
a 3()

2
Truwomg hgp 2:5° =9 o b=143 & b=-3,a S(L).TI‘I MR i
b=3,a=1 b=3 =7

b=-7,a=0 4=0 =7
Truong hop 3:p° =49 & b=17 & 7 Tu =S :
b=7,a=E(L) b=-7 y=—14

Thir lai ta thdy (x, y) = (=2,-3),(4,7), (-7,~14) déu thoa méan phwong trinh.
Nhu vay phuong trinh c6 cac nghiém la (-2,-3),(4,7),(-7,-14).

Cau III.

1)

a) Ta gia thiétta co ab>+bc> +ca’ —a’b—b’c—c’a =16 . Khi do

—ab(a—b)—c*(a—b)+c(a—b)a+b)=16
< (a—b)(—ab—c* +ca+cb)=16
< (a-b)b—-c)c—a)=16.

b) Ta cb (a —b)(b-c)(c - a) = 16. Khong mét tinh tong quét, gia sit a = min{a,b,c}.
Dat x=b-a,y=c-b=>c-a=x+y>0. Khidd xp(x+ y)=16, thi xy > 0.

2 3
.(x+y)=%<:> x+y=4.

Ta co: 16 =xy(x+y)S%
Taco: 3P=3(a’ +b* +c’)=(a+b+c) +(a-b) +(b—c)’ +(c—a)’
Suyra3P>(a—b)’ +(b—c)’+(c—a)’ =x"+y* +(x+y)’ Z%(x+y)2 > 24,

Do d6 P>8.
Vay GTNN cua P 1a 8 va dau bang xay ra chang han khi a = -2,5 = 0, ¢ = 2.

2) Gidsu m = ﬁ,n =§ trong d6 x, y, z, t nguyén duong va (x,y) = (z,t) =1.
y
. Xt+yz+zx
T m+n+mnel & ———eZ < yt|xt+yz+xz & yt|(x+y)z+1). (1)
yt
.11 1 yz 4+ xt+ yt
Tt —+—+—eZ oo ——cZ S xz|yz+xt+yt < xz|(x+y)z+1).(2)
m n mn Xz

Thiy Lé Vin Thé, Ta Vian Phong, Nguyén Hong Tam, Nguyén Ngoc Tua, Lé Khanh Sy, Nguyén Minh Thanh, Pao Trong Thudc/CLB
Toan Co S6. Nguyén Tran Hoang-DHSP1



CLB Toan Co Sé
Phong NGi Dung

Te LeZ o yz|xt. (3)

n
Do (x,y)=(x+y,y)=1. Tu (1) thi y|z+¢ vatw (3) thi y|¢.
Khiddtasuyra y|z. Ma (z,/)=1 nény= 1.
Do (z,t)=(z+t,z)=1. Tu (2)thi z|x+y vate(3)thi z|x.
Khidotasuyra z|y. Ma (x,y)=1nénz=1.

x+1

I x
X+-—+—el=

eZ=t|x+1
t t

Tu @6 m=x,n=%. Do do

—+t+£eZ:>ﬂeZ:x|t+l(*)
X X X
bat x+1=at < x=at-1. Tu (*)suyra ! eN".
Ao - . 1+l t+1 .
Ta thay vdi a > 3 thi <1. Suyra ¢ N .

at —1 at —

x=1t=2

Truong hop 1: Véia=1thi t—1|r+1=1-1|2=1=23. Thi{ by
X = , =

Suy ra (x,t) =(1,2),(2,3).
Trwong hop 2: Véia=2thi 2t-1|t+1=1¢=12. Thi {x—
X

Suy ra (x,7) = (L,1),(3,2).
Truwong hop 3: Véia=3thi 3t-1|t+1=¢=1. Thi x=2,¢=1.
Suy ra (x,7) =(2,1).

1 1 1
Thir lai ta c6 (m,n) = (1,1), (1,5} (2,1),(2, 3)[ zjdeu thoa man.

1 1 1
Vay (m,n) = (1,1>,(1,5j,(2,1),(2, J ( Ej 14 céc bo can tim.

Cau lV.

1) Do 4K 1a duong kinh nén ZACK = ZABK =90".

Suy ra BH || CK,CH || BK nén BHCK 1 hinh binh hanh hay H, M, K thing hang.

Nhu vay 7, H, K thang hang.

2) Tathiy D,N,M,E,G ddng vién va 4,F,G,D,N dong vién.

Ta c6 AG vuong goc BM, BG vudng goc AM suy ra G 1a tryc tdm tam gidc AMB nén MG vudng
goc AB. Suy ra MG song song FC.

Thiy Lé Vin Thé, Ta Vian Phong, Nguyén Hong Tam, Nguyén Ngoc Tua, Lé Khanh Sy, Nguyén Minh Thanh, Pao Trong Thudc/CLB
Toan Co S6. Nguyén Tran Hoang-DHSP1 4



CLB Toan Co S&

Phong NGi Dung i
Ta c6: ZLMGN = ZMDN = ZCFN suy ra F, G, N thang hang.
Vi £ZBMF =2/MCF =2/GMD nén MG la phan giadc goc FMB.
Ma MG la dudng cao tam gidc BMF suy ra MG la trung truc cua BF.
Hay tam gidc GBF cén tai G.
Ta c6 bién d6i goc sau:

ZBAE =90 — ZABE =90 — ZBFG =90" — ZACN = ZNAC = ZNDM = Z/NEM .

Suy ra NE song song voi BF.

¢) Goi AN cit (O) tai U. Ta chirmg minh MX di qua U.
Theo cau b thi
ZBAE = ZNAC = ZBAU = ZMAC = AABU ~ AAMC(g.g).
Suy ra
AU BU BU
AC  MC MB
Ma AXCB la hinh thanh can. Do d6
ZBUM = ZAUC =180 — ZAXC =180 - Z/BAX = Z/BUX.
Suy ra MX di qua U. (*)
Ta co:

— ABUM ~ AUC (c.g.c).

ZDAN = £BAN — ZBAD = L MAC — ZCAO = LMAK
= LDAM = ZNAK = ZUAK = ZUTK.

Mait khac £LDAM = £/DTM = £ZDTM = ZUTK.

Hay 7D di qua U. (**)

T (%)(**), nhu vay TD, AN, MX ddng quy tai U.

Thiy Lé Van Thé, Ta Vin Phong, Nguyén Hong Tam, Nguyén Ngoc T, Lé Khanh S¥, Nguyén Minh Thanh, Pao Trong Thudc/CLB
Toan Co S¢. Nguyén Tran Hoang-DHSP1



CLB Toan Ca Sé
Phong NGi Dung
Cau V.
Hai truong trung hoc co s 4 va B to chitc chung mot budi lién hoan cho céac hoc sinh tiéu biéu. Biét
rang trong budi lién hoan nay:
(i) mdi hoc sinh truong 4 quen v6i diing 5 hoc sinh khac ciing ctia truong A4 ;
(ii) mdi hoc sinh trudng 4 quen véi diing 4 hoc sinh trudng B ;
(iii) mdi hoc sinh truong B quen véi dung 3 hoc sinh truong A4 ;
(iv) tong s hoc sinh ciia hai trudng tham dy khong vuot qua 80.
1) S6 hoc sinh truong A4 tham du budi lién hoan ¢6 thé 13 25 hoc sinh dugc khong? Vi sao?
2) Tong s6 hoc sinh cua hai truong tham dy budi lién hoan cé thé nhiéu nhét 1a bao nhiéu? Vi sao?
HDG:
1) Gia st s6 hoc sinh trudong A 13 25.
Goi a la sb hoc sinh truong A, b la sb hoc sinh truong B thi theo gia thiét ta c6 4a=3b nén a chia
hét cho 3 ma 25 khong chia hét cho 3 nén vo 1y.
Vay s6 hoc sinh truong A khong thé 1a 25.
2) Goi s6 hoc sinh trudng 4, B lan luot 14 a, b.Ta c6 4a = 3b (1)

. 4 3
Theo gié thiét thi a +b5 <80 hay a+§a£80:> a<34. Va b+ZbS80:>b£45.

Tir (1) thi a chia hét cho 3.
* Vi mdi hoc sinh truong A quen véi dung 5 hoc sinh khac cia truong A nén sé cip 2 hoc sinh

, \ . Sa A TN Ay A ‘A A N A 1%
quen nhau cua truong A 1a B Day la mdt so tu nhién nén a 1a so chan.

. . 4
a chan va a chia hét cho 3 nén a <30. Suyra b= Ea <40.

* Bay gio ta chimg minh sb hoc sinh truong A 12 a=30 va s6 hoc sinh trudng B 12 b=40 thoa man
bai toan.

+ That vay: Xét truong hop 70 hoc sinh gdm 30 hoc sinh cta truong A, va 40 hoc sinh cua
truong B. Céac hoc sinh cta truong A chia thanh 5 nhom 6 hoc sinh ro1 nhau, 2 hoc sinh truong
A quen nhau khi va chi khi chung cung thudc 1 nhom (théa man didu kién 1)

+ Pé chirng minh thoa man diéu kién ii, va iii ta chia sb hoc sinh cua truong A chia thanh 10
nhém, mdi nhom gém 3 hoc sinh ro1 nhau va chia cac hoc sinh cua truong B thanh 10 nhém,
mdi nhém 4 hoc sinh rdi nhau. Ghép cip timg nhom cuta hoc sinh truong A va nhém cua hoc
sinh truong B ta cling dugc 10 nhém 7 hoc sinh, mdi nhoém gé)m: 3 hoc sinh truong A va 4 hoc
sinh trudong B. Trong d6: 2 ban hoc sinh, 1 truong A va 1 tir trudng B s& quen nhau néu 2 ban
cung 1 nhom. Tur day ta thu dwoc 1 doi hinh gdm 70 hoc sinh thoa man dé bai.

Viy tong s6 hoc sinh tham gia nhiéu nhét 1a 70.

Thiy Lé Vin Thé, Ta Vian Phong, Nguyén Hong Tam, Nguyén Ngoc Tua, Lé Khanh Sy, Nguyén Minh Thanh, Pao Trong Thudc/CLB
Toan Co S6. Nguyén Tran Hoang-DHSP1 6



sO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LGP 10 THPT
HA NOI NAM HQC 2025 - 2026

PE CHINH THUC Mbn thi: TOAN (Chuyén Tin)
Ngay thi: 09/6/2025
Thoi gian lam bai: 150 phat

Cau 1 (2,0 diém) ' )
1) Gieo mét xtc x&c can dbi va ddng chét hai I4n lién tiép. Tinh x4c sut ctia bién cd 4: “Tich cla
hai sé chdm xuét hién trén mit xtc x&c trong hai 1An gieo bing 6.

2) Cho a,b 12 hai sé thyc phan biét théamén a+b=6 va a+ ol =b+ % Tinh gi4 tri ctia biéu thic
a

a b
M=+
b*+1 a*+1
Cau II (2,0 diém)
1) Cho a,b va ¢ 12 céc s6 nguyén duong thoa mén LAV S Chimg minh abe chiahét cho 4.

’ a b+2 c+4
2) Tim tht ca cdip s6 ty nhién (x;y) théaman x(x—-2y)=y* -3y +2y-1.

Cau I (2,0 diém) ’
1) Véi a,b va c 1a cic s6 nguyén duong théa mén a + b + ¢ =12, tim gid trj 16n nhét va gid tri nho nhét

2 2 2
clia bidu thirc P=(a—-i} +(b_i".) J{c_i) .
a b c

2) Cho a,b va c 1a céc s6 nguyén duong théa méan (a+ 2b)(2a+c)=(a2 —bc)z. Chitng minh
4ab +1 1a s§ chinh phuong.
Cau IV (3,0 diém) , ,

Cho tam giac ABC c6 ba géc nhon (4B < AC), ndi ti€p dudng tron (O). Pudng thang qua 4 va
vudng gbc v6i dudng thing BC, cit dudng tron (O) tai dim I (I khéc 4). Léy diém M thude cung
nho IC cia dudng tron (O) sao cho MB < MC. K¢ day cung MN cia dudng tron (O) sao cho dudng
thing MN song song véi dudmg thing BC. Tia phédn gidc clia gbc ACB cét hai dudng thing AM va
AN lan luot tai hai diém P va Q.

1) Chimg minh CM.CQ=CP. NQ.

2) Goi E 1 giao diém cia dudng thing MQ véi dudng thing BC. Chimg minh dudng thing PE
song song véi dudng thing AN.

3) Goi H 1A diém dbi xtmg véi diém P qua dudng théng BC. Goi S 12 giao diém ctia dudng
thing MI v6i dudng thing BC. Chimg minh dudng thing SH vudng géc véi dudng thing IQ.

Cau V (1,0 diém)

Xét bang 6 vudng kich thuéc nxn, véi n 13 s6 nguyén duong. Biét ring bang & vudng d6 c6 thé
dugc pht kin bdi hai loai manh ghép 1x1 va 8x8 sao cho khéng ¢6 hai manh ghép ndo chdng 1én nhau,
sb luong hai loai manh ghép dugc ding 12 bing nhau va mdi 6 vudng nhé ctia c4c manh ghép chdng
khit véi m§t 6 vudng nho trong bang,

1) Chimg minh 7 chia hét cho 5.

2) Tim gi4 trj nho nhit cta n.



CLB Toan Co Sé
Phbng NOi Dung
HUONG DAN GIAI PE THI CHUYEN TIN HA NOI 2025

Cau L.
1) Khéng gian mau cita phép thit la: Q = {(a;b) |a,heN" 1 <a,b <6}
C6 6 cach chon a va 6 cach chon b nén sb phan tir ciia khong gian mau 1a 6.6 = 36.
Céac két qua thuan lgi cho bién cd A la:
(1,6),(6,1),(2,3),(3,2).

Suyra n(A4)=6. Vay P(4)= % =

O | —

a’*—ta+4=0

) Dt a4 =b+rore .
a b b*—th+4=0

Nhu vay a, b 1a nghiém cua phuong trinh x> -t +4 =0

Khi d6 theo dinh Iy Vi-étthi t=a+b=06,ab =4.

Ta co:
Mo b _a3+b3+a+b_(a+b)3—3ab(a+b)+(a+b)
b*+1 a*+1 (a®+1)(D* +1) (ab)’ +(a+b)* —2ab +1
B 6°-3.4.6+6 _Q
4°4+6*-24+1 3
Cau II.

1) Tadat a=x,b+2=y,c+4 =z Khido

l+i=§<:> S5xy=zQBx+y)=z(x+y)+2zx.(¥)
X y z

- Néu x, y cung 1¢ thi phuong trinh nay vo nghiém, vi VT (*) 1¢ ma VP (*) chan.

-Néu x 1 va y chin, dit y = 2k thi 10xk = z(x +2k) +2zx = 2| z = 4| xyz hay 4|abc.
Tuong tu voi x chan va y 1é thi 4| abc.

- Néu x, y ciing chin thi g, b cling chin kéo theo 4| abc.

Vay abc chia hét cho 4.

2) Taco: x(x—2y)=1"-3y"+2y—-1l (x—y)Y =y’ =2y +2y-1=(y-1)(y* - y+1).
Tachay: ged(y -1,y —y+1)=1. Nén y* - y+1 déu 1a s6 chinh phuong.

Ta thay v6i y=0thi x* =—1,vo ly.

Thay Lé Vin Thé, Ta Vin Phong, Nguyén Hong Tam, Nguyén Ngoc Tu, Lé Khanh Sy, Nguyén Minh Thanh,
Pao Trong Thudc/CLB Toan Co S¢. Nguyén Tran Hoang - DHSP1 2



CLB Toan Co Sé
Phbng NOi Dung

Xéty>0thi > <y’ —y+1<(y—-1)°. Nhuvay y’ =y’ —y+le y=1.
Khi y =1 thi x = y =1.(thoa man)

Viy phuong trinh ban dau c6 nghiém nguyén duy nhét 1a (1, 1).

Cau III.

1) Ta co: P:a2+b2+c2+16(i+%+LJ—24_
a- b” ¢

St dung bat dang thirc AM - GM ta co:

2
@ +16284, 11852
16 a
2
Do d6 a2+¥:£a2+“—+ﬁ>—(8 _16)+2> 2413,
a 16 16 a 2

Vay nén PZ%(a+b+c)—39—24:27.

Nhu vdy min P = 27 . D4u bang xay ra khi va chi khia = b = ¢ =4.

* Tir gia thiét a, b, ¢ nguyén duong va a+b+c=12thitacod 1< a,b,c<10.

Ta co:
R 10 1 1
(a-1D)(a-10)<0=>ad*+10<1la=> a+—<11=>—<—(1-aqa).
a a 10
Va tir a+mﬁll £<£—1<11(11—a)—— :E—ﬁ.
a a a 10 10
16 16(111 11aj 16.111 11.16a
Do d6 — < - = - )
a* 10010 10 100 100

Tir d6 a2+¥s11a—10+16'1“ _1L16a _231 194
a 100 100 25 25

Nhu vy P<2—( ihroys 2d 3 gy 214
25 25

R 2754
Vay max P=—-.
25

Déu bang xay ra khi mot s6 bang 10 va hodc hai sé con lai bang 1.

2) Tur gia thiét ta co:

Thay Lé Vin Thé, Ta Vin Phong, Nguyén Hong Tam, Nguyén Ngoc Tu, Lé Khanh Sy, Nguyén Minh Thanh,
Pao Trong Thudc/CLB Toan Co S¢. Nguyén Tran Hoang - DHSP1 3



CLB Toan Co Sé

Phbng NOi Dung
2a* +ac +4ab +2bc = a* —2a*bc + b*c?
< ac+4ab+4a*be +1=a* +b*c* +1-2a* = 2bc + 2a’bc
& (4ab+1)(ac+1)=(a’ +bc—1).(1)

ac+1=dm’ .
bat (4ab+1,ac+1)=d, véi d nguyén duong, tur (1) thi dat {4 b ledn trong d6 m, n 1a cac so
ab+1=dn

nguyén duong va nguyén td ctng nhau.
Tw do a®+bc—1=dmn, khi do
d(m® +n® +2mn) = ac+1+4ab +1+2mnd
< d(m+n) =ac+4ab+2+2(a’ +bc—1)
< d(m+n)* =2a’ +ac+4ab+2bc = (a’® —bc)’.
Suy ra d 1a s6 chinh phuong, nhu vdy 4ab +11a s chinh phuong.
Cau IV.
a) Ta c6: MN song song vo1 BC nén tir gidc BMNC 1a hinh thang can.
Chu ¥ CP 1a phan giac goc ACB, ta c6 bién d6i gbc sau:
/MCP = ZBCP+ ZBCM = LACP + ZBAM = ZACP + LNAC = LAQP = ZNQC.

M CP
Ma ZPMC = ZONC. Suy ra APMC ~ ACNO(g.g) = M _CP ., cm.co=cP.NO.

NO CO
b) Goi giao diém AM, AN véi BC lan luot 13 J, K.

Ta co:
ME NK NK NA _MJ NA
MO NQO NA NQ MA NQ
Ma APMC ~ ACNQ = MP _MC  vp, NQ =CN.MC.
CN  NOQ

Va AMJC ~ ANCA = My _ Mc < MJ.NA =CN.MC = MP.NQ.
NC  NA

ME MJ NA MP.N MP
Suy ra = . = 0 = = PE || AN.
MQ MA NQ MANQ MA

¢) Goi CO cit (O) tai R, 10 cit (O) tai T, va L 1a giao cua SH va IQ.
Dung duong kinh AX cua (O). Ta chiing minh dugc BIXC, IXNM 1a hinh thang can.
Suyra IX || BC || MN.

Thay Lé Vin Thé, Ta Vin Phong, Nguyén Hong Tam, Nguyén Ngoc Tu, Lé Khanh Sy, Nguyén Minh Thanh,
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CLB Toan Co Sé
Ph(‘)ng NOi Dung

\\‘\\\U
\\\
B D K C
AN
IN
~ X
L M N

P
Ta cd: AATQ ~ AINQ = 4 = AT = AT .
NO IN MX

oC IC _BX

Va ARQT ~AIQC = £5 - & _ 2%
a ARQ OC= or “RT &Y

AT XB _TQ QC QC CP
MX' TR NQ QT NOQ CM'

Tir do suy ra

AT XB _ CP
TR XM CM

Hay (2)

Ta chiing minh dugc

ASMC ~ ABMY =-S5 = BX (5
CM  MX

Tir (1) (2) thi

AT €5 CP AT _CP _ ATUR ~ ACPS(c.g.).
TR CM CM TR CS

Do d6: LCSP = LTRA = LTIA = /DIT.
Ma H, P d6i xing nhau qua BC nén £HSC = ZCSP = /DIT.

Nhu vay ti giac SDIL ndi tiép suy ra ZSIL =90°. Vay IQ vudng goc SH.

Thay Lé Vian Thé, Ta Vin Phong, Nguyén Hong Tam, Nguyén Ngoc Ta, Lé Khanh S§, Nguyén Minh Thanh,
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CLB Toan Cd Sé
Phbng Noi Dung
Céu V. Xét bang 6 vudng kich thudc nxn, véi n 1a s6 nguyén duong. Biét rang bang 6 vudng do6 c6
thé duoc phu kin boi hai loai manh ghép 1x1 va 8x8 sao cho khong c¢6 hai manh ghép nao chong 1én
nhau, sé luong hai loai manh ghép duoc dung 14 bang nhau va mdi 6 vudéng nho cia cic manh ghép
chdng khit vi mot 6 vudng nho trong bang.
1) Chirng minh » chia hét cho 5.
2) Tim gia tri nhé nhat coa ».
HDG
1) Gia sir dung x manh ghép loai 1x1 va x manh ghép loai 8x8 dé phu kin bang nxn.

Suyra n’ =x+64x=65x =n’:5=n:5.

2) n* =65x = n’:13=n:13. Vay n:65.

n2

bat n=65a (a>1).Khido s6 manh ghép mdi loai duoc sir dung 1a x = o 65a°

Nhian xét: Néu n=8k+r (O <r< 7) thi mdi hang va mdi ¢t ctia bang nxn chi co thé phu béi k
méanh ghép 8x8 nén bang nxn chi ¢ thé phi boi t6i da k* manh ghép 8x8.
Do d6 k* > 65a°.

Vé&ia=1 thin=65, k=8 khong thoa man diéu kién trén
Véia=2thin=130, k=16 khong théa man diéu kién trén

Véia=3thin= 195, k=24 khong thoa min diéu kién trén

Vé&ia=4 thin=260, k=32 khong théa man diéu kién trén
Vé&ia=5thin=325, k=40 khong théa man diéu kién trén
Véia=6thin=2390, k=48 khong thoa min diéu kién trén
Véia=7thin=455, k=56 khong théa man diéu kién trén

Véia=8 thin=520,k =65 théa man 65> >65.8°. Do d6 n >520.

Ta chi ra mot cach phu bang véi n = 520.

Vi 520 = 65. 8 , ta chia bang 520x 520 thanh 4225 bang 8x8 .

Sau d6 dung 4160 manh ghép 8x8 dé phu 4160 bang 8x8 .

Khi d6 con ding 4160 6 vudng 1x1 s€ duge phu bdi 4160 manh ghép 1x1.
Vay n nhé nhat 1a 520.

Thay Lé Vin Thé, Ta Vin Phong, Nguyén Hong Tam, Nguyén Ngoc Tu, Lé Khanh Sy, Nguyén Minh Thanh,
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