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Khéi THPT Chuyén Toan (nay la Khéi Chuyén.Toan — Tin)
caa Trudng Dai hoc Khoa hoc Tu nhién thuéc Pai hoc Quéc gia Ha
Nbi duge thanh lap ddu tién tit nidm 1965 theo quyét dinh cta cd
Thi tuéng Chinh phét Pham Vin Déng. Sau d6, tit nam 1985, cc
Khoi Chuyén Ly, Héa, Sinh 1an lugt ra doi. Hoc sinh cac khéi
chuyén cia Truong da dat duge nhiéu thanh tich dang ké trong
cac ki thi Olympic trong nuéc va qudc té.

Hing niam, Trudng Pai hoc Khoa hoc Tu nhién Ha Noi déu t8
chifc thi tuyén d& tuyén chon nhitng hoc sinh ¢6 ning khidu ¢ moi
mién d4t nuée. Cac em déu phai thi mén Toan (vong 1), riéng thi
sinh thi vao Chuyén Toan — Tin phai thi thém mén Toan (vong 2).

" Dé gitp cac em hoc sinh hiéu thém vé ndi dung, chudng trinh
ciing nhu muc d6 khé, d& cta cac dé thi, ching téi cho ra mét
tuyén tap nay. DAy ciing 1a tai liéu giip cac¢ em c6 kha nang tu
hoc, tu 6n luyén ning cao kha ning tu duy, sang tao va néng lyc
giai toan. Ngoai cac dé thi chinh thtc (ca vong 1 va vong 2) cta
nhitng nim gin day, tuyén tap con dua thém nhiéu dé tu luyén dé
cac em tham khao. |

Phédn dé thi chinh thtc do tac gia suu tdm va ty gidi nén
khong thé tranh khoi khi€m khuyét. Cac tac gia ridt mong nhéan
duge y kién déng gép cia ban doc dé 14n tai ban sau cudn sach
dudc hoan thién hon. |

Cac tac gia




PhivI. DE THI CHINH THUC

-

A. DE BAI

D& thi ndm 1989 - (Kh&i chuyén Toén vé chuyén Tin - vong 1)
_ Thél gian lam bai : 180 phdt

Bai 1. Cho da thic P(z) = ax? + bz +c.
Biét rang v6i moi gid tri nguyén ca z, gid tri clia da thic P(z) déu 1a
nhiing s6 chinh phuong (nghia 13 bing binh phuong cua s6 nguyén). Chimng

minh ring cdc hé s6 a,b, c déu la nhitng sO nguyén, va b 1a mot s6 chin.
Bai 2. Tim gid tri nhd nhat cha biéu thic :
a® + ab+ b* — 3a — 3b+ 1989

Gi4 tri nho nhat d6 dat dugc tai gid tri nao chaavab?

Bai 3. Chiing minh ring trong 52 s6 nguyén duong bat ky luon ludn c6 thé
tim dugc 2 s6 sao cho t8ng hoac hiéu ciz 2 s6 d6 chia hét cho 100.

Bai 4.

Cho tam gidc ABC. V& phia ngoai tam gidc v& cac goc BAa: =
CAy = 21°. Ha BE vuéng goc véi Az (E nam trén Az), CF vuong goéc
v6i Ay (F nim trén Ay). M 1a trung diém céa BC.

1. Chimg minh ring tam gidc M EF la tam gidc can.
2. Tinh céc géc ciia tam gide MEF.




Bai 5. C6 9 hoc sinh vira 16p A vira 16p B x&p thanh mot hang doc, diing
cdch déu. Chiing minh ring c6 it nhat 1 hoc sinh ding céch 2 ban cing lép
v6i minh mot khodng cich nhu nhau..

D& thi ndm 1989 - (Kh&! chuyén Todn vé chuyén Tin - Véng 2)
Thoi gian 1&ém bai : 180 phit
Bai 1. Phan tich biéu thiic : o
a* +b* 4 ¢ — 2a2b% — 262¢% — 2¢242

thanh b6én nhan ti.

Bai 2. .
xr
1. Cho biet ——— = =
Cho bi 22+r+1 3 \
Hay tinh gi4 tri ciia bidu thic EH%HT

2. Tim gi4 tri 16n nh4t ctia bidu thic :

2

zt+ 2241
Gid tri 16n nhat d6 dat duoc tai gid tri ndo clia = ?

Bai 3. Cho biéu thitc P(n) = a™ 4 bn + ¢, trong d6 q, b, c 1a nhiing s6
nguyén. Chimg minh ring néu véi moi gié tri nguyén duong ciia n, P(n)
lu6n chia hét cho m (m 12 s6 nguyen duwong c6 dinh), thi b2 phai chia hét
cho m. .
Véi vi du sau day hdy ching t6 ring khong th€ suy ra b chia hét
chom :
P(n)=3"+2n+3 (xétkhi m = 4).

Bai 4. Cho da gidc 16i séu canh ABCDEF. M,I,L,K,N, H l4n luot 1a
trung diém cia cdc canh AB, BC, CD,DE,EF,FA. Ching minh ring
cdc trong tdm cia hai tam gidc MN L va HIK trang nhau.
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Bai 5. Gié sir trong mot trudng c6 7 16p, ta ky hiéu a, 14 s6 hoc sinh ciia
16p th m, dj 1a s6 16p trong d6 mdi 16p c6 it nhat k hoc sinh, M 1a s6 hoc
sinh clia 16p dong nhat. Ching minh ring : |
Lata+tan=ditdat o +du
2. a1+a2+ +a = dy+3dp+5dg+- - - +(2k—1)di+-- +(2M—1)dar.

D& thi nam 1989 - (Kh&l chuyén Ly)
Thal glan lam bai : 180 pht -

Bai 1. Tim t4t ca nhiing gi4 tri nguyén clia z dé biéu thic sau 1a s6 nguyén
| —2z% + z + 36 ‘
2z+3
Bai 2. Tim gi4 tri nhd nhat cla biéu thic :

a’? +ab+ b —3a—3b+3.
Gié tri nhd nhat dé dat dugc tai gid tri ndo claa va b ?

Bai 3.

1. Chimg minh ring v6i moi m nguyén duong, biéu thic m? +m +1
khong phai 1a s6 chinh phuong (nghia la khbng. thé bing binh phuong
clia s6 nguyeén).

2. Chimg minh ring véi mm m nguyén duong, m(m+1) khOng thé béng

~ tich cia bén s6 nguyén lién ti€p.

Bai 4. Cho tam gidc ABC vuOng can, Ag6c A =90°. CM la trung tuyén
(M nim trén AB). Tir A v& dudng thing vuéng géc v6i MC cit BC & H.

BH
Tinh ty s6 —— 7ok

Bai 5. C6 6 thanh ph6, trong d6 ctt 3 thanh phé bat ky thi c6 it nhat 2 thanh
pho lién lac dugc v6i nhau. Ching minh ring trong 6 thanh ph6 néi trén
t6n tai 3 thanh ph6 lién lac dugc véi nhau.




Dé thi ndm 1991- (Kh&i chuyén Todn vé chuyén Tin - Vong 1)
Thai glan Iém bél : 180 phat

Bai 1. |
1. Gidi va bién luan phuong trinh :

Vatz+a—z
= Vb
vat+z—+a-—z Vb
v6i a,b 1a cdc s6 duong da cho.
2. Cho phuong trinh 22 + az +b+1 =0 (a,b € Z va b # —1). Chiing
minh ring né€u phuong trinh c6 hai nghiém déu 12 nhi’rng s6 nguyén thi
a? + b2 1a hop s6. ‘

Bai 2. Cho a, b, ¢ 13 c4c s6 d6i mét khéc nhau va khéc 0. Giai he :

adr+a’y+az=1
bz + b2y +bz=1
Ar+y+ez=1

. Bai 3.Tim nghiém nguyén, duong clia phuong trinh : 7% = 3.2% + 1.

Bai 4.

1. Cho hinh thang ABCD (AB//CD). Goi giao diém ciia AD va
BC 1a E, giao diém ctia AC va BD 1a F. Chitng minh ring dudng thing
EF di qua trung diém cta hai ddy AB,CD.

2. Cho tam gidc
ABC. M, N, P 14n luot
12 c4c diém trén c4c canh
BC;CA,AB. N6i AM,
BN, CP (hinh v&). Chimng
minh rdng néu dién tich




cha bén tam gidc gach chéo bang nhau thi dién tich cua ba tit gidc khong:

gach chéo ciing bang nhau.

Bai 5. Ton tai hay khong 1991 diém trén mat phéng sao cho ba diém bat

ky trong ching la ba dinh clia mot tam gidc cé mot géc ti ?

Dé thi nédm 1991 - (Khéi chuyén Todn va chuyén Tin - Vong 2)
Théi gian iam bai : 180 phit
Bai 1.
1. Rit gon biéu thic :

A= V2V3— 4v2.3/44 + 16V6.
2. Phan tich biéu thic sau thanh tich cdc nhan tir :
P=(z~y+(y—2°+ (-2

Bai 2.

1. Cho céc s6 a,b,c, a, 3, thod min céc diéu kién :

a+btc=0

a+B8+v=0
S S
‘Hay tinh gid trj clia biéu thic A = aa? + Bb% + yc?.
2. Cho bén s6 a,b,c,d; mdi s6 déu khéng am va nhd hon hodc bang 1.
Chiing minh ring : ' "

O0<a+b+c+d—ab—bc—cd—da<2.

Khi nao thi ddu dang thic xay ra ?




Bai 3. Cho truéc a va d 1a nhitng s6 nguyén duong. Xét tat ca céc s6 cb
dang :
a,a+d,a+2d,... ,a+nd,...

Chimg minh ring trong cic s6 do co it nhat mot s6 ma 4 chit s6 dau
tien chia né la 1991. '
Bai 4. |

Trong mét cudc hoéi thdo khoa hoc cé 100 ngu'b‘i, tham. du. Gid sit
méi ngudi déu quen biét véi it nhat 67 ngudi. Chitng minh ring c6 thé |
tim dugc mot nhém 4 ngudi ma bat ky 2 ngudi trong nhém d6 déu quen
biét nhau.

Bai 5.
1. Cho hinh vuong ABCD. L4y diém M nim trong hinh vuéng sao cho:
MAB = MBA = 15°.
Chiing minh ring tam gidc MCD 12 tam gidc déu.
2. Hay xay dung moét tap hop gém 8 di€m c6 tinh chat : Dudng trung
tryc clia doan n6i hai diém bat ky luén di qua it nhat hai diém cia tap
“hop diém dé.

D& thi ném 1992 - (Kh&l chuyén Ly - Ho&)
Thai gian I&m bdi : 180 phit

Bai 1.
@ Giai hé¢ phuong trinh :
(z+y)y=2
{(3C+y)(ﬂc P—zy+y?) =1 “
2. Cho z,y > 0;z + y = 1. Chitng minh ring :

1
4 4 >
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Bai 2. Gia sit m 1a mot tham s6 dé phuong trinh :
(z—1)(z - 2)(z - 3)(z <4) = m

c6 bon nghiém z;, zq, z3, 74 déu khéc khong.
Hay tinh gia tri ciia bi€u thiic sau day theo m :
. P= 51: + x—lz- + ;1; + 5511
Bai 3. Cho tam gidc ABC ¢6 BC = a, CA =b,AB = ¢, AD la dudng
phan gidc trong clia géc A.
1. Chitng minh ring AD? = AB.AC — DB DC

2. Tinh AD theo a,b,c.
Bai 4. Cho tam gidc ABC ¢6 AM, BN la cic dudng trung tuyén xuét phat .
tr A va B; AD, BE 1a cidc dudng phan gidc xuit phat tr A va B.
Chimg minh ring néu A > B thi :

1. AM < BN.
2. AD < BE.

Bai 5. Tim nghiém nguyén cta phuong trinh : 2zy + z + y = 83.

Dé thi nam 1992 - (Khdi chuyén Toan vé éhuyén Tin - Vong 1)
Théi gian Iam bal : 180 phat
Bai 1. |
1. Giai phuong trinh : : ,
\/x+2+3\/2x-— +\/ -2- 2z -5=2V2

2. Giai hé phuong trinh :
zy? — 2y +322 =0
Y2 +22y+22=0
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@ Tim tit ca céc cap s6 nguyén khong am (m,n) dé phuong trinh :
2 —mnz+m+n=0
c6 nghiém nguyén.

Bai 3. Cho tam gidc ABC c6 dién tich S. Trén cic canh AB, BC,CA lin
luot 14y C', A’, B' tuong tng, sao cho :
| BA 1 CB 1
1 _ v ba _ 1 =
AC =08, AC~ 2 BA 3
Gia stt AA’ cit BB’ tai M, BB’ c&t CC' tai N, CC’ cit AA' tai P. Tinh
dién tich tam gidc MNP theo S.

&

Bai 4. Cho tam gidc ABC ndi ti€p trong mot dudng tron. Lay mot diém D
trén cung BC' (khong chita A) cua dudng tron d6. Ha DH vuéng géc véi
BC, DI vuédng géc v6i CA va DK vuodng géc véi AB. Chiing minh ring:

BC _AC  AB
DH DI ' DK

Tim tat ca cdc cdp s6 nguyén duong (m,n) sao cho 2m + 1 chia hét
cho n va 2n 4 1 chia hét cho m.

- D& thi ndm 1992 - (Kh&i chuyén Todin vé& chuyén Tin - Véng 2)
Thai glan 1am bai : 180 phdt |

Bai 1.
1. Tim t4t c& cdc s6 nguyén n dé n* + 2n® + 2n? + n + 7 12 s6
chinh phuong.
2. Cho a,b,c > 0 vd a+b+ ¢ < 1. Ching minh rang :

1 N 1 + 1 5
a2+2bc b2 +2ca c2+2ab 7
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Bai 2. Cho a 13 tng céc chit s6 cia s6 (22)1945, b 1a tng cdc chit s6 cla
56 a. Tim téng cdc chit s6 clia 6 b.

Bai 3. Cho tam giic ABC. Gia st dubﬁg phan gidc trong va ngoai cla
.géc A cit dudng thing BC i D, K tuong‘fmg. Ching minh rang néu
AD = AK thi AB? + AC? = 4R?, trong d6 R 1a bén kinh dudng tron
ngoai ti€p tam gidc ABC. ’

Bai 4. .

Trong mat phing ké 1992 dudng théng sao cho khong c6 2 dudng nao
song song va khong c6 ba dudng nao dong quy. Tam gidc tao bdi ba dudng
thdng trong s6 cdc dudng thang da cho goi 1a "tam giéé xanh” néu né khong
bi duémg thing ndo trong s& cdc dudng thing con lai cit.

1. Chimg minh ring s& tam gidc xanh khong it hon 664.
2. Chimg minh két luan manh hon : S6 tam gidc xanh khong it hon 1328.

Bai 5. S

C6 41 thanh phé dugc n6i véi nhau bing céc dudng chi di duoc mot
chiéu. Biét ring tir méi thanh phé c6 ding 16 dudng dén cdc thanh phé
khdc va ding 16 dudng tir cic thanh phd khic dén né. Giifa hai thanh phé
bat ky khéng c6 qua mot con dudng clia mang dudng ndi trén. Ching minh
ring tit mot thanh ph6l bat ky A déu ¢6 thé di dén mot thanh phd bat ky B
ma chi di qua nhiéu nhat hai thanh phé trung gian. '

D& thi nam 1993 - (Chung cho cac khdi chuyén)
Thoi gian 1dm bai : 180 phat

Bai 1.
1. Giai phuong trinh

x4+ ¢+1 x+1—2
T 2 4 7
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2. Giai hé phuong trinh ;
3 +2xy? + 12y =0
8y? +22 =12

Tim gid tri 16n nhat va bé nh4t cla biéu thic :
A=ay4-z-y)

khi = va y thay d6i thoa man diéu kién : = > 0,y > 0,z + y 6.

Bai 3. Cho hinh thoi ABCD. Goi R, lan luoft la ban kinh cic dudng tron
ngoai ti€p cdc tam glac ABD ABC va a la do dai canh hmh th01 Ching
minh ring :
1 1 4
BtET g

Bai 4. Cho tam gidc déu ABC ndi ti€p dudng tron tam O ban kinh R.
Quay AABC mot géc 90° quanh tam O ta dugc AA;B;C;. Tinh dién tich
phan chung cia hai hinh tam gidic ABC va A;B;C} theo R.

Bai 5. Tim t4t c& cdc s6 nguyén duong a,b,c doi mot khdc nhau sao cho

biéu thic :
1 1 1 1 1
A== +—+—+-——-+——+
b ab  ac

1
be
nhan gid tri nguyén duo’ng.

Dé thi ném 1993 - (Kh8i chuyén Toan va chuyén Tin)
Thdi gian iam bdl : 180 phat

Bai 1. _ ‘
1. Cho ba s6 duong a,b,c cé t(‘Sng bing 1. Ching minh ring :
6(ab + bc + ca) + a\b - c) + b(c — a)® + c(a — b)z_ <2
2. Chop = z3 —3x2+5x,q'=y — 3y + 5y
Bi€t ring p + ¢ = 6. Hay tinh z + y.
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Bai 2. Cho 1993 s6 nguyén duong, mdi s6 déu nhé hon hoic bing 1993 v‘vé
khong phai tat ca céc s6 trén déu bing nhau. Biét ring tdng cla ching ia
3986. Chimg minh ring tir cdc s6 di cho luén chon dugc & s6 (k > 1) dé
téng clia k s6 néy bing 1993. '

Bai 3. Ngudi ta dy dinh 14t nén mot can phong hinh chit nhat béng.céc vién
gach men hinh thang can véi céc kich thuéc : ddy nho 7cm, ddy 16n 21cm,
canh bén 7v/2cm. S6 luong gach men khong han ch€. Hbi c6.thé 14t kin
dugc hay khong ? (Khéng du’oc dap v& timg vién hay lat chéng vién nay
1én vién kia). Giai thich vi sao ?

Bai 4. Cho hinh binh hanh ABCD. Trén cidc canh AB, AD ta lay tuong
ing cdc diém M va N. Qua M va N lan luot ké cic dudng thing song
song v6i cdc canh AD, AB. Goi S Ia giao diém cla cic dutng thang do.
Chimg minh ring cic dudng thing MD, NB va e, déng quy.

Bai 5. Trong mét gidi béng dd c6 tdm doi tham gia thi ddu vong tron (Mbi
d6i dd mot tran véi tat ca cac doi con lai). Giai duge chia thanh hai dot.
Tim s6 tran d4u nhiéu nhét c6 thé c6 & dgt ddu sao cho vdi ba doi bat ky
déu c6 it nhat hai doi chua thi ddu véi nhau trong cic dot dau.

Pé thi ném 1994 - (Chung cho céc khdi chuyén)
Thdi gian lam bai : 150 phut

Bai 1. Giai cic phuong trinh sau :
l. 24 — 223 — 622 + 16z — 8 = 0.
2. 22 + 2z + 4 = 3vV23 + 4z

Xét cic s6 x,y, z,t > 0 thoa man hé thic :

xy + 42t + 2yz + 2zt = 9.
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Tim gid tri 16n nhét ca biéu thic :
A= zy+ 2zt

Bai 3. Tim tat ca céc s6 nguyén z,y, z,¢ thoa mén h¢ phuong trinh :
zy —3zt =1 l
{ zz+yt =2

' Bai 4. Cho tam gidc can ABC c6 AB = AC va H 1a trung diém clia canh
BC. Mot dudng tron di qua A va ti€p xiic véi canh BC tai B cit AC,AH
lan luot tai D va E. Biét ring D 1a trung diém cita AC va ban kinh dudng
tron bing R. Tinh d¢ dai céc day cung AE, AD theo R.
Bai 5. ‘

Cho tam gidc ABC c¢6 BC > AC. Mot dudng thang song song Véi
canh AB cét cic canh BC va AC ldn lugt tai cic diém M va N. Ching
minh ring BN > AM.

Pé thi ndm 1994 - (Kh8i chuyén Toan va chuyén Tin)
Thi glan 1am bdi : 180 phat

Gidi hé phuong trinh :
o (z+9)(y+2) = 4zy?z
(y +2)(z +2) = 2’z
(z 4+ z)(z + y) = 42z%y
Bai 2. Tim tit ca c4c cap s6 nguyén (z,y) thod man phuong trinh :
1222 + 6zy + 3y% = 28(z + ).
Bai 3. Xic dinh cdc gid tri nguyén duong n (n > 3) sao cho s6

A= 1.2.3...n (tich clia n s6 nguyén duong dédu tién) chia hét cho s6
B=14+2+4+3+---+n. '
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Bai 4. Cho a,b,c > 1. Ching minh rang :

1 1 1 1 1 1
+ + > + + .
l+a 1+4b 14c” 14+ Vab® 1+Vbcd 1+ Vedd

Bai 5. Cho AABC c6 AB = AC. ‘
1. Ching minh rang néu B//E = 20° thi luén tim dugc céc diém D va
K trén céc canh AB va AC sao cho AD = DK = KC = CB.
2. Nguoc lai, chiing minh réng néu tén tai cdc di€ém D va K trén céc canh
AB va AC sao cho AD = DK = KC = CB thi BAC = 20°.

Pé thi nédm 1995 - (Chung cho céc khdi chuyén)
Théi gian 1am bdi : 180 phit

Bai 1. Giai hé phuong trinh :
202 —y? =1
ry+z?=2.

Bai 2. Giai phuong trinh :

Vi-z++vV4+z=3

a+1 b+1
b -+

a
s6 nguyén. Goi d 12 uéc s6 clia a va b. Ching minh ring : d < Va+b.

Bai 3. Gia sit a, b a cdc s6 nguyén duong sao cho : 12 mot

Bai 4. Cho hai hinh chi¥ nhat c6 cung dién tich. Hinh chit nhat thit nhat
¢6 céc kich thudc a va b (a > b). Hinh chit nhat thit hai c6 cdc kich thude
¢ vad (¢ > d). Chimg minh ring : néu a > ¢ thi chu vi ctia hinh chif nhat
thit nhat 16n hon chu vi clia hinh chit nhat thit hai.

TTDTMT 2A _ . 17




Bai 5. Cho ba diém c6 dinh A, B, C thang hang theo thd ty dy. Goi () 1a
mot dudng tron qua B va C. Ké tir A céc ti€p tuyén AE va AF dén dudng
tron (Q) (E va F 1a cdc tiép diém). Goi O 1a tam cla dudng tron (), I 1a
trung diém cta BC, N la trung di€m cta EF.
1. Ching minh ring : E va F nim trén mot dudng tron ¢6 dinh khi dudng
tron () thay déi.
2. Duong thang F'I cat dudng tron () tai E. Ching minh ring EFE'
song song véi AB. ' '
3. Chdng minh ring tam dudng tron ngoai ti€p tam gidc ONI ndm trén
mot dudng thang ¢ dinh khi dudng tron () thay déi.

Dé thi ndm 1995 - (Khéi chuyén Toén va chuyén Tin)
Thai gian Iam bai : 180 phat

Bai 1. Cho '(1; + m) (v+ Vi +3) =3

Hay tinh gid tri cha biéu thic : E =z +y.

Bai 2. Giéi_ hé phuong trinh :

zt+zry+y=1
ytyz+z=3
z+zz+zx="T.

Bai 3. Cho z,y > 0 va 2 + y? = 1. Chting minh ring :

1
— <P+l

V2

Bai 4. Tim s6 nguyén c6 chin chit s6 A = ajagasb,bybsaazas, trong d6
a1 # 0 va bibobs = 2.a1aza3, dong thdi A c6 thé viét dugc dudi dang

A = p?p2p2p? véi p1, p2, p3, P4 12 bon s6 nguyén t6 khdc nhau.
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Bai 5. Cho dudng tron (£2), vé& hai day cung AB va CD ciit nhau & I (I
nam trong dudng trdn). Goi M 13 trung diém clha BD, M kéo dai cat AC

0 N. Chiing minh réng : : :
AN AI?

NC T CI®

Pé thi nGdm 1996 - (Chung cho céc khdi chuyén).
Thai gian Iam bdi : 180 phat

. Bai 1. Cho z > 0, hdy tim gid tri nhé nhat cla biéu thic

e (e d)

N3 1
(e42) +22+5
xr B
Bai 2. Giai he phuong trinh
1 -1
— 4 [2-2=2
v
1 1
422 =2
VY z

Bai 3. Chiing minh rang v6i moi n nguyén duong ta cé :
n®+5n : 6.

Bai 4. Cho a,b,¢ > 0, chiing minh ring :

3

w

a
b

¢ 2 ab+ bc + ca.

.b3
+ —+ =
[ a

Bai 5. Cho hinh vuong ABCD canh bing a. Goi M, N, P, Q 1a céc diém
bat ky ldn luot ndm trén cdc canh AB, BC,CD, DA.
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1. Chitng minh rang :
20®> < MN? + NP? + PQ? + QM? < 4d®.

2. Gia st M 12 mot diém c6 dinh cho trude trén canh AB. Hiy xéc dinh
vi tri clia céc di€ém N, P, Q l4n luot trén céc canh BC,CD, DA sao.
cho MNPQ la mot hinh vuéng.

- Pé thi ndm 1996 - (Khéi chuféh Toén va chUyén 'ﬁn)
Théi gian IGm bai : 180 phat
Pha‘in/chung cho chuyén Toéan va éhuyén Tiﬁ
Bai 1. Giai phuong trinh : _ | |
Vz—-1+13+2Ve—1=2—=z.

Bai 2. Giai hé phuong trinh :

H‘
|

Vy=1
y-vz=1
z—yr=1

@ Cho z,y la nhiing s6 nguyén ‘duo‘ng théy déi tho man diéu kién :
| T+y= 201.
Hay ﬁm gid tri 16n nhat va gid tri nho nhat ca biéu thic :
| P =z(z® +y) +y(y° + 2).

Bai 4. Cho doan thing BC' va dudng thing (d) song song v6i BC. Biét
ring khoang cich giita dudng thang (d) va dudng thing di qua BC nho6 hon
%g. Gia st A 12 mot diém thay ddi trén dudng théng (d). .
1. Hay xdc dinh vi tri cia diém A dé ban kinh dudng tron ngoai ti€p
AABC nho nhat.
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2. G01 ha, by, he 12 @0 dai cdc dudng cao cia AABC Hay xac dinh vi
trl ctta diém A dé tich hq.hey.he la 16n nhat.

Phan danh cho chuyén Toan

3 .
.Chox y,z2>0varz+y+z< S35 Ching minh rang :

/ 1 -3
,/x2+—2—+,/y2+—2+ 224+ 5 > 5V17
x Y z 2

Phan danh cho chuyén Tin -

Bai S.
Chia mét hinh tron thanh 14 hinh

quat bang nhau. Trong méi hinh quat dat
mot vién bi (xem hinh v&). Goi T' 14 phép
bién déi: Lay hai hinh quat bt ky c6 bi
va chuyén tir méi hinh quat d6 mot vién
bi sang hinh quat lién ké nhung theo hai (
chiéu nguoc nhau (vi du, néu vién bi &

mot hinh quat dugc chuyén theo chiéu

kim déng hé thi vién bi & hinh quat kia dugc chuyén theo chiéu nguoc lai).
Hoi bing viéc thuc hién phép bién ddi trén, sau mét s6 hitu han budc

ta c6 thé chuyén dugc tat ca cic vién bi vao mot hinh quat dugc khong ?

Néu c6, hdy chi ra qué trinh bién déi. Néu khong, hay gidi thich tai sao ?

Pé thi nédm 1997 - (Chung cho cdc khéi chuyén)
Théi gian iam bai : 180 phat

Bai 1. Cho
| V10 + 6+/3(v/3 — 1)
V6+2v/5-V5

Tinh P = (23 — 4z + 1)1997.
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Bai 2. Giai phuong trinh :

VvV +3+Vz+8=>5/x.

Bai 3. Giai hé¢ phuong trinh :

2ry=z+y+1-
yz=y+2z+7
2z =z+zx+2.

Bai 4. Tim tat ca cac s6 tu nhién n dé 2™ + 15 la s6 chinh phuong.

Bai 5. Cho tam gidc déu ABC canh I. Bén trong tam gidc ta dat 2 dudng
tron (O, R) va (O', R') ti€p xic ngoai véi nhau, sao cho mét trong hai
dudng tron tiép xiic véi cac canh BC va BA, duong tron kia ti€p xdc véi
cac canh BC va CA.

N 3-1
1. Chiing minh ring R+ R’ > \/—2
2. Céc ban kinh R va R’ bing bao nhiéu dé téng dién tich cdc hinh tron
(O, R) va (O, R') nhoé nhat va tinh gid tri nhé nhat dé.

Pé thi nam 1997 - (Kh8l chuyén Toén va chuyén Tin)
Thdél gian lam bdi : 180 phat

Bai 1. Giai hé phuong trinh :

y3'+y2:,r+3:c—6y=0
z? + 2y = 3.

Bai 2. C6 tén tai hay khong cdc s6 nguyén z,y thoa mén diéu kién :

199221998 4 1993y19% = 1995,
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Bai 3. S6 1997 viét dugc duéi dang téng n hgp s6, nhung khong viét dugc
duéi dang tong n + 1 hgp s6. Hoi n bang bao nhiéu ?

Bai 4. Cho tam giic ABC ngoai ti€p dudng tron c6 ban kinh bang 1. Goi
ha, hy, he 1an luot 12 do dai céc dubng cao ha tir dinh A, B, C t6i céc canh
doi dien. Hay tim gid tri 16n nhat cta biéu thic :

M=+ 11
" ha+2hy | hy+2he  he+2he

Bai 5. Trén dudng tron cho 16 diém va ding 3 mau xanh, do, vang dé 16
cic diém nay (mbi diém 16 bing mot mau). Gilta méi cap di€ém ndi bang
mot doan thﬁﬁg dugc t6 bing mau tim hodc mau nau.

Ching minh ring v6i moi cdch t6 mau trén cac diém (chi dung 3 mau:
xanh, do, vang) va moi cdch t6 mau trén cdc dogn thang néi giita cdc cap
diém (chi ding hai mau : tim hedc nau) ta déu tim dugc trén hinh vé& mot
tam gidc c¢6 dinh 1a cdc diém di cho, ma cdc dinh dugc t6 bang cliing mot
mau va cdc canh ciing dugc t6 bing cing mot mau (di nhién 1a khdc mau

to trén dinh).

Pé thi ndm 1998 - (Chung cho céc khéi chuyén)
Théi gian Iam bai : 180 phat
Bai 1.
1. Giai phuong trinh :

V2—z2+ /22 +8=4
2. Giai hé phuong trinh :

?+ay+y:=17
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Bai 2. Céc s6 a,b thod man diéu kién :
a3 — 3ab® = 19
b® — 3a%b = 98
Hay tinh gid tri cha biéu thic : P = a? + 5%,

Bai 3. Cho cic s8 a,b,c € [0,1]. Ching minh rang :
a+b+c3—ab—bc—ca<1.
Bai 4. Cho dudng tron (&) ban kinh R. A vi B 13 hai diém c& dinh trén
dudmg tron, (AB < 2R). Gia sit M 1a mot diém thay ddi trén cung 16n AB
clia dudng tron.
1. Ké tir B dudng thing vudng géc v6i AM, dudng thing nay cit AM
tai I va cét dudng tron (¢) tai N. Goi =~
J 1 trung diém cia M N. Chiing minh ring khi M thay ddi trén dudng
trdn thi mdi diém I, J déu nim trén mét dudng tron c6 dinh.
2. Xéc dinh vi tri cha diém M dé chu vi cha AAMB I 16n nhat. -

Bai S.
1. Tim t4t ca céc s6 nguyén duong n sao cho mdi s6 n + 26 va n — 11
déu 1a lap phuong ciia mét s6 ngvuyén duong. »
2. Cho céc s6 z,y, z thay déi thoi man diéu kién : 22 +y? + 22 = 1.
Hay tim gi4 tri 16n nhat cha biéu thic :

1 ‘
P=zy+yz+zz+5l2’(y - 2)° +9%(z - 2)" + 2@ - 9)’]

Dé thi n_élm 1998 - (Kh&i chuyén Toén vé chuyén Tin)
Thei glan Iém bai : 180 phat

Bai 1.

1. Gidi h¢ phuong trinh : ,
(z+z?+a®+at=y+y?+1° +
{ 2?2 +y?=1
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2. Véi nhimg gié tri ndo cta a thi phuong trinh sau day c6 nghiém :

Vi-z+V1i+z=1-al+|1+al
Bai 2. Tim nghiém nguyén clia phuong trinh :
1923 — 98y? = 1998.

Bai 3. |
1. Cho a, b, ¢ 1a céc s6 thod man hai di€u kién sau :

N0<a<b,
ii) Phuong trinh az? + bz + ¢ = 0 v0 nghiém.
Chimg minh rang : %—c > 3.

2. Cho z,y,z > 0. Hay tim gié tri nho nhat cta biéu thic :

z2 y? P
= 22 + 292 + Y2 + 2zx + 22+ 2zy
Bai 4. Choylbz’mg 6 vuong kich thudc 1998 x 2000 (bz’mé gém 1998 hang va
2000 cot). '

Ky hiéu (m,n) 12 6 vudng ndm & giao cila hang thi m (tinh tir trén

2

xubng dudi) va cot thi n (tinh tir trdi sang phai).

Cho tdc s6 nguyén pl q V('ji_ 1< p<1993 val < g < 1995.

T6 mau cdc 6 vudng con ciia bang theo quy tic : I‘Ja‘n thd nhét t6 mau
nam 6 : (p,q); (P +1,g +1); (P +2,0+2); (p+ 3,4 +3); (p+ 4,9+ 4).
Lén tht hai trd di, mbi ldn t6 _nﬁfn 6 chua c6 mau nim lién ti€p trong cing
mot hang hodc cing mot cot. ' |

Hoi bang céch dé ta c6 thé t6 mau hét tat ca cic 6 vudng con cla bang

hay khong ? Vi sao ?

Bai 5. Cho tam gidc déu ABC.
" Trong AABC, V& ba dudng trdn €1, €2, €3 6 bdn kinh bang nhau, tiép
xtc ngoai lin nhau va mdi dudng tron déu ti€p xiic véi hai canh clia tam

gidc.
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Goi € la dudng tron ti€p xiic ngoai véi ca ba dudng tron €1,€2,€3. Biét
ban kinh clia dudng tron € 1a 7, hdy tinh do dai canh ctia AABC.

D& thi ndm 1999 - (Chung cho cdc khdi chuyén)
Thai gian iam bdi : 180 phat

Bai 1. Cho céc s6 a, b, c thod man diéu kién :

a+b+c=0
a2+ +c2=14

Hay tinh gié tri cha biéu thitc : P =1+ a* + b* + ¢4,

Bai 2.
1. Giai phuong trinh

Ve +3-V7—-z=2z-8.

2. Giai hé phuong trinh :

9
§:+y+;+——§
Ty + L2

y Ty 2

Bai 3. Tim tt ca céc s6 nguyén duong n sao cho : n2 + 9n — 2 chia hét
cho n 4 11.

Bai 4. Cho dudng tron (C) va diém I & trong dudng tron. Dung qua I hai
day cung bt ky MIN va EIF. Goi M',N', F', F' 1a c4c trung diém cia
IM,IN,IE,IF. .
1. Ching minh ring tit gidc M'E'N'F' 1a t&t gidc noi tiép.
2. Gia st I thay d6i, cic day cung MIN, EIF thay d6i. Ching minh
rang dudng trdn ngoai ti€p tf gidc M’E'N'F’ c6 ban kinh khong déi.
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3. Gia st I c6 dinh, cac day cung MIN, EIF thay déi nhung luén luén
vuong géc véi nhau. Tim vi tri clia céc day cung MIN va EIF sao
cho tt gidc M'E'N’'F’ ¢4 dién tich 16n nhat.

Bai 5. Cic s6 duong = va y thay ddi thod man diéu kién : r+y=1. Hiy

tim gid tri nho nhat cla biéu thic :

P+ 2)0 )

Cic thi sinh thi vao Khéi chuyén Sinh khong phai lam bai 5

D& thi ndm 1999 - (Khdi chuyan Todn va chuyén Tin)
Thdi gian lam bdi : 150 phat

Bai 1. Giai phuong trinh :

7 .
zt +8 =2z ++2zx 1.
Tz+1
Bai 2. Cic s6 ay,as,... dugc xdc dinh bdi cong thl’rcv :
3k2 +3k+1 o .

Hay iinh gid tri cha téng : 1+ a; + a2 + -+ + ay.

~ Bai 3. Ching minh ring t6n tai mot s chia hét cho 1999 va téng céc chix
6 cla s6 d6 biang 1999.

Bal 4. Cho dudng tron tam O ban kinh R. Gia sit A vd B la hai diém c6
dinh trén dudng tron véi AB = RV/3.

1. Gia sit M 1a mot diém thay d6i trén cung lén AB cla dudng tron.
Pudng tron noi ti€p AMAB tiép xic voi M A tai E va ti€p xic véi
MB tai F. Ching minh ring dudng thang EF luén tifp xtic v6i mot
dudng tron c6 dinh khi M thay déi.
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2. Tim tap hop tdt ca cic diém P sao cho dudng thing A vudng géc voi |
OP tai P cit doan thing AB.

Bai 5. Cho hinh tron (C) ban kinh bang 1. Gia su A;, Ag,... ,Ag 1a 8
diém bat k¥ ndm trong hinh tron (ké c trén bién). Chimg minh r?mgvtrong

céc diém da cho luén ton tai hai diém ma khoang céch giita chiing nhd

hon 1.
Dé thi ném 2000 - (Chuhg cho céc khéi chuyén) -
Thdi gian Iam bdi : 150 phat
Bai 1.
1. Tinh

__1__ 1

§=-1+ T+
>T1z2 723" 1099.2000

2. Giai h¢ phuong trinh

z2 +

‘ﬁwlw
+
<y

il
w

T+

Q-
]

~ Bai 2.
1. Giai phuong trinh

VZ—1+vVed+z2+z+1=1++z4-1.

2. Tim t4t ca cdc gid tri ctia a (a 12 s6 thuc) dé phuong trinh

11 |
212 — (4a+ —é—)x+4a2+7=0
c@ it nhat mot nghi¢m nguyen.

Bai 3. Cho dudng tron tdm O néi ti€p trong hinh thang ABCD (AB//CD),
ti€p xic véi canh AB tai E va v6i canh CD tai F.
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1. Ching minh ring : _
BE _ DF
AE CF |
2. Cho biét AB = a,CB =b (a < b), BE = 2AE. Tinh dién tich hinh
thang ABCD. ’
Bai 4. Cho z,y 12 hai s6 thuc bat ky khdc khong. Ching minh ring :
41:2y2 22 y?

——-—————(xz T +El—2-, + 2 = 3.

D4u ding thitc xay ra khi nao ?

Pé thi nédm 2000 - (Kh8i chuyén Todn va chuyén Tin)
Thdi gian Iém bdi : 150 phat

Bai 1.
1. Tim tit ca cdc cap s6 nguyén (z,y) thod min déng thic
ylx —1)=z%+2.
2. Chb cap s6 (x,y) thod man cic dicu kién
51 <‘x+y< 1, -1<zy+x+y<l
Ching minh féng Clel €2,y €2

Bai 2.
1. Giai phuong trinh :

4 1 N
—t+yjr-=—=z+4/2x - —.
xr xr X

2. Cho f(x) = ax? + bz + c c6 tinh chat: f(1), f(4) va f(9) la cic s6
hitu ty. Chimg minh ring khi d6 a,b, ¢ 1a céc s6 hitu ty.
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Bai 3.
1. Cho ti gidc 16i ABCD. Chng minh rang néu cic géc B va D cha ti
gidc 1a vudng hoac tu thi AC >
2. Cho doan thiang AC c6 dinh va diém B di dong. Hay tim tap ho’p tat
* ca cdc diém B dé tam glac ABC la tam gidc khong ti va géc BAC
12 géc nho nhat cha tam gidc ABC. |

Bai 4. Trén mat phang cho 6 diém sao cho khong c6 ba diém ndo thing
hang va khoang cich giita cic cap diém la céc 56 khéc nhau. Ta néi méi
cap diém boi mot doan thang. Ching minh ring trong cic doan thing thu
dugc ¢6 mot doan théng 14 canh nhd nhat clia mét tam gidc c6 3 dinh 13
3 trohg 6 diém da cho, déng thdi 1a canh 16n nhét ctia mot tam gidc khac
ciing ¢6 3 dinh 1a 3 trong 6 diém da cho.

D& thi ndm 2001 - (Chung cho céc khéi chuyén)
Thai gian Iam bai : 150 phat

Bai 1. Tim cdc gid tri nguyén z,y thod mén ding thic
(y+2)z* +1=19

Bai 2.
1. Giai phuong trinh :

VzBz +1) — Vz(z — 1) = 2Vz2.

2. Giai hé phuong trinh :

2 +zy+2=3z+y
2 +y? =2
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-lifli 3. Cho nira duong tron dudng kinh AB = 2a. Trén doan AB 14y diém
M. Trong nira mat phing bd AB chifa nita vong tron, ta ké hai tia Mz va
My sao cho AMz = B/J\/I\y = 30%. Tia Mz cét nita dudng tron & E, tia
My cét nira dudng tron & F. Ké EE’, FF’ vuéng géc xuéng AB.

1. Cho AM = %, tinh dién tich hinh thang vuéng EE'F'F theo a.

2. Khi diém M di dong trén AB, ching minh ring dudng thing EF luén

ti€p xtdc véi mot dudng tron cb dinh.

Bai 4. Gia sir z,y, z 1a cdc s6 thuc khdc khong thod man hé dang thic :
1 1 1 1 1 1
{ RIS TA TS S T I
y 2 z T Yy
B +yt+23=1

Hay tinh gid tri cia biéu thic :

Bai 5. Véi z,y,z 1a nhing s6 thuc duong, hdy tim gid tri 16n nhat cta
bi¢u thic
TYz

M= e oGra)

D& thi néim 2001 - (Khi chuyén Toan va chuyén Tin)
Théi gian Iam bdi : 150 phat
Bai 1. ,
1. Cho f(z) = az?+bx +c c6 tinh chat : f(z) nhan gi4 tri nguyén khi x
1a s6 nguyeén. Hoi cic hé s6 a, b, c c6 nhat thiét phai 1a cdc s6 nguyén
hay khong ? Tai sao ? |

2. Tim cdc s6 nguyén khong am z,y thoa min dang thic :

z? =y2‘+ Vy+1.
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Bai 2. Giai phuong trinh :
4Wr+l1=2"-5z+14.

Bai 3. Cho cédc s6 thuc a, b, z,y thod min hé :

((ax +by =3
ar’ + by’ =5
azd + byt =9

\ ax4+by4 =17.

Hay tinh gid tri clia cac biéu thic :

A=az’ + by
B = az?0! 4 py 2001,
Bai 4.

Cho doan thing AB c6 trung di€ém 12 O. Goi d;, d; 14 c4c dudng thing
vuéng géc véi AB tuong ing tai A va B. Mot géc vuong dinh O c6 mot
canh cit d; & M, con canh Kia cdt do & N. K& OH vuong géc xuéng MN.
Vong tron ngoai ti€p tam gidc MHB cit d; & diém thit hai E khic M,
MB cit NA & I, dudng thing HI cit EB § K. Ching minh ring K nim
~ trén mot dudng tron ¢ dinh khi géc vuong quay xung quanh dinh O.

Bai 5.

Cho 2001 déng tién, mdi déng tién dugc son mot mit bing mau do va
mat kia bing mau xanh. Xép 2001 déng tién d6 theo mot vong trdn sao cho
tat ca cic déng tién déu c6 mat xanh ngira 1én phia trén. Cho phép méi 14n
ddi mat déng thoi 5 dong tién lién ti€p canh nhau. Hbi vé6i cdch 1am nhu
th€, sau mot s6 hitu han 14n ta c6 thé 1am cho tat ca cdc dong tién déu c6

mat d6 ngira 1én phia trén dugc hay khong ? Tai sao ?
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D& thi nam 2002 - (Chung cho céc khai chuyén)
Thai gian 1am bai : 150 phit ‘
Bai 1.
1. Giai phuong trinh : /8 + z + /5 -z =5.
2. Giai hé phuong trinh :

(z+1)(y+1)=38

z(z+1)+yly+1) +zy=17.
Bai 2. Cho a,b,c la do dai ba canh cha mot tam gidc. ChL’mg minh ring
phuong trinh 22 + (a + b+ ¢)z + ab + bc + ca = 0 v6 nghiém.

_ Tim tit ci cdc s6 nguyén n sao cho n? + 2002 la mot s6

chinh phuong.

Bai 4. Tim gid tri nho nhat ctia bi€u thic :

1 +' 1 + 1
T l4zy l4+yz l4zz

trong d6 z,y, z 1a cic s6 duong thay déi thoa man diéu kién 22 +y%+22 < 3.

Bai 5. Cho hinh vuong ABCD, M la diém thay di trén canh BC (M

khéng tring véi B) va N 1a diém thay déi trén canh CD (N khong tring

véi D) sao cho : ‘ | o

MAN = MAB + NAD.

1. BD cit AN vi AM tuong img tai P va Q. Ching minh ring nam

" diém P,Q, M,C, N cing ndm trén mot dudng tron. '

2. Chitng minh ring dudng thdng M N ludn tiép xiic v6i mot dudng tron
¢6 dinh khi M va N thay déi. '

3. Ky hiéu dién tich cla tam gidc APQ la S va dién tich clia tit gidc
PQMN 1a S;. Ching minh fang i 56 % khong déi khi M va N
thay déi.
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Dé thi nGm 2002 - (Kh8i chuyén Toan va chuyén Tin)
-Thdi gian Iam bdi : 150 phat :

Bai 1. \
I. Giai phuong trinh :

V2 -3z +24+VZ+3=vVZ—2+ V22 + 2z - 3.

2. Tim nghiém nguyén cia phuong trinh rrtzy+y=9.

Bai 2. Giai h¢ phuong trinh :
22+ tay=1
| 22+ =z +3y.

Bai 3. Cho mudi s6 nguyén duong 1,2,...,10. Sip xép mudi s6 dé mot
~ cach tuy y thanh mot-hang. Cong méi s6 véi s6 thit tu cha né trong hang,
ta dugc mudi téng. Chitng minh ring trong mudi téng d6 t6n tai it nhat hai

téng c6 chit s6 tan cling gidng nhau.

Bai 4. Tim gi4 tri nho nh4t cha biéu thifc :
P 4a 4 9b + 16¢
b+c—a a+c-b a+b-c
trong d6 a, b, ¢ 1a do dai ba canh cia mot tam gidc.

Bai 5.
Puong tron (C) tam I néi ti€p tam gidc ABC ti€p xic véi cdc canh
BC,CA, AB tuong iing tai cdc diém A', B/, C".

1. Goi cdc giao diém clia dch‘mg tron (C) vé6i cic doan IA,IB,IC lan
lugt 12 M, N, P. Chimg minh ring cic dudng thing A’M, B'N,C'P
dc‘ihg quy. | :

2. Kéo dai doan AI cét dudng tron ngoai ti€p tam gisc ABC tai D
(khdc A). Chimg_minh ring Il;.;C
dudng tron (C).

= 2r, trong d6 r la ban kinh
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Dé thi ném 2003 - (Chung cho céc khdi chuyén)
Thai glan lam bal : 150 phat

Bai 1. Giai phuong trinh :

(V+5—Vz+2)(1+ Va2 + 7z +10 = 3.
Bai 2. Giai he phudng trinh :
23 +.3m2y =39
y3 + 6xy® =17.

" Bai 3. Tim cdc s6 nguyén z,y thod man dang thic :
2z +z+y+1=2z%+2y%+zy.

Bai 4. Cho nira dubng tron (O) dudng kinh AB = 2R (R 1a mot do dai cho
truée), M, N 1a hai diém trén nira dudng trdn (O) sao cho M thuoc cung
AN va tdng céc khoang cich tir A, B dén dudng thing M N bing Rv/3.

1. Tinh d6 dai doan M N theo R.

2. Goi giao diém clia hai day ANvaBM AT, giao diém cta c4c dudng
thing AM va BN la K. Chimg minh ring bon diém M, N, I, K cung
nam trén méf dudng tron. Tinh ban kinh cla dudng tron dé theo R.

3. Tim gid tri 16n nhat cla dién tich tam gidc K AB theo R khi M,N

thay ddi nhung van thod min gia thiét cla bai todn.

Bai 5. z,y, z 12 cdc s6 thyc thoa mén diéu kién :
z+y+zt+azy+yz+zz==6

Chiing minh ring : 22 +y + 22 > 3.
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Pé thi nam 2003 - (Kh8i chuyén Todn vé chuyén Tin)
Théi gian 1am bdi : 150 phiat

Bai 1. Cho phuong trinh :
z* + 2mz® +4=0.
Tign gid tri.cia tham s6 m dé phuong trinh c¢6 4 nghiém phan biét x,, x2, T3, T4
thod man : _ ' ' |
ozl 2 2l + 2 =32,

Bai 2. Giai hé phuong trinh :

202 +ry —y? —-5rx+y+2=0,

?+y’+z+y—-4=0.

Bai 3. Tim céc s6 nguyén z,y thoi man dng thic :
z? + Ty + y2 = x2y2.

Bai 4. Cho dudng tron tam O noi ti€p tam gidc ABC ti€p xiic vé6i cic canh
BC,CA, AB tuong tng tai cic diém D, E,F. Dudng tron tam O’ bang
ti€p trong goc BAC ciia tam gidc ABC ti€p xiic v6i canh BC va phdn kéo
dai ciia cic canh AB, AC tuong ing tai'cic diém P, M, N.
1. Chimg minh ring : BP = CD.
2. Trén dudng thing M N ta 18y cic diém I vi K saocho CK//AB, BI//AC.
Chiing minh ring cdc tit glac BICE va BKCF 1a cic hinh binh hanh.
3. Goi (S) 1a dudng tron di qua ba di€m I, K, P. Ching minh rang (S)
tiép xiic véi cic dudng thing BC, BI,CK.

Bai 5: S6 thuc z thay ddi va thoa min diéu kién 22 + (3 — )2 > 5. Tim
gid tri nhd nhat cda biu thic :

p=a*+(3-2)* +62°(3 - z)°.
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Dé thi ném 2004 - (Chung cho cdc khéi chuyén)
Thdi gian lam bdi-: 150 phat
Bai 1.
1. Giai phuong trinh :

lz+ 1+ |z — 1] =1+ |22 - 1].

2. Tim nghiém nguyén cta hé :
. .2y2—m2—'-xy—i'—2y-—2x:7’
{“lx?’ +yd+z—y= 8.
Bai 2. Cho cic s6 thuc d’ucmg a va b thoa man :

al00 4 pl00 _ 101 | p101 _ ;102 4 3102
Hay tinh gid tri cla biéu thic :
P = 2004 32004

Bai 3. Cho AABC ¢6 AB = 3cm, BC = 4cm,CA = 5cm. Dubng cao,
dudng phan gidc, dudng trung tuyén clia tam gidc ké tir dinh B chia tam
gidc thanh 4 phan. Hiy tinh dién tich méi phén.

Bai 4. Cho tt gidc ABCD néi ti€p trong dudng tron ¢6 hai dudng chéo
AC va BD vuéng géc v6i nhau tai H (H khong trung véi -tafn cta dudng
tron). Goi M va N l4n lugt 1a chan cdc dudng vuong géc ha tir H xudng
céc dudng thing AB va BC; P va Q lan luot 12 giao diém ciia dudng thang
MH va NH véi cdc dudng thing CD va DA. Ching minh rang dudng
thing PQ song song véi dudng thing AC va bon diém M, N, P,Q nim
trén cling mét dudng tron. |

Bai 5. Tim gi4 tri nho nhét cha biéu thic :
10,10

l/x y 1,
Q= ‘2’(7 +55) + 1@+ - L+ 2P
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Dé thi ném 2004 - (Kh8i chuyén Todn va chuyén Tin)
Théi gian 1am bdi : 150 phat

Bai 1. Giai phuong trinh :

¢ Ve+3+Vz-1=2
Bai 2. Giai hé phuong trinh :
{ (z+y)(z®+y?) =15
(z —y)(a® - %) =3.
Bai 3. Tim gid tri nho nhat ciia biéu thic :
- p @+ - @ +y?)
(z-D-1)

trong d6 z,y la nhitg s6 thuc 16n hon 1.

Bai 4. Cho hinh vuéng ABCD va diém M nam trong hinh vuéng.
1. Tim t4t ca céc vi tri clia diém M sao cho MAB = MBC = MCD =
MDA. |
2 Xét diém M nidm trén dudng chéo AC. Goi N 1a chan dudng vudng
géc ha tir diém M xung canh AB va O 1 trung diém ciia doan AM.

B c6 gid tri khong ddi khi M di chuyén trén

- ‘ . 5 o
Chimg minh ring ti s6 — N

duong chéo AC.

3. Véi gia thi€t M nam trén dudng chéo AC, xét céc duomg tron (S;) va
(S2) c6 dudng kinh twong tmg la AM va CN. Hai tiép tuyén chung
cta (S1) va (S2) ti€p xic véi (S2) tai P va Q. Chiing minh ring dudng
thing PQ ti€p xic véi (S1). |

Bai 5. Vi s6 thuc a, ta dinh nghia phdn nguyén cia s6 a 1a s6 nguyén 16n
nhat khong vuot qui a va ky hiéu 1a [a]. Day céc s6 zo, 1, xg, oy Lpyess
duoge xdc dinh bdi cong thic : o

_[n+1 n
=[] - [
Hoi trong 200 s6 {xzo,z1,...,Z199} €6 bao nhiéu s¢ khdc 0 ? (Cho biét
1,41 < V2 < 1,42). |
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Dé thi nédm 2005 - (Chung cho cdc khdi chuyén)
Théi gian 1am bai : 150 phit
Bai 1. Giai hé phuong trinh :
z4+y+zy=3
x? -+—.y2 =2.

Bai 2. Giai phuong trinh :

z+4vVr+3+2V/3-2z =11
Bai 3. Tim nghiém nguyén cua phuong trinh :
x? + 17y + 34zy + 51(x + y) = 1740.

" Bai 4. Cho hai dudng tron (O), (O') ndm ngoai nhau c6 tim tuong ing la

O va O'. Mot tiép tuyén chung ngoai clia hai dudng trdn ti€p xic véi (O)

tai A va (O’) tai B. Mot tiép tuyén chung trong clia hai dudng tron cat AB

tai I, tiép xtdc véi (O) tai C va (O') tai D. Biét ring C nam giita I va D.
1. Hai dudng thdng OC, O’B cit nhau tai M. Chiing minh ring :

OM > O'M.

2. Ky hiéu (S) 1a dudng tron di qua A, C, B va (S') 1a dudng tron di qua
A,D, B. Dudng thing CD cit (S) tai E khdc C va cat (S') tai F
khdc D. Ching minh ring AF vuong géc véi BE.

Bai 5. Gia sir z,y,z 1a cdc s6 duong thay d6i va thoa man diéu kién
zy?z% + 222 + y = 322. Hiy tim gi4 tri 16n nhat cla biéu thic

24

P = .
1+ z4(z* +y4)
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D& thi nam 2005 - (Kh&i chuyén Toén va chuyén Tin)
Thoi gian Iadm bdéi : 150 phit '

Bai 1. Giai phuong trinh :

V2—z4+V2+z+ V422 =2

Bai 2. Giai hé phuong trinh :

B+yd—zy? =1
. 4zt + 4 =4z +y.
Bai 3. Gia sir z, y 1a nhimg s6 khong Am thoa min diéu kién : 22 +y% = 1.
1. Ching minh ring : 1 < z 4y < V2.

2. Tim gi4 tri 16n nhat va gid tri nho nhat cla biéu thic :

P=+1+2z++/1+2y.

Bai 4. Cho hinh vuéng ABCD va diém P nim trong tam gidc ABC.
I. Gia st géc BPC = 135°. Ching minh ring : 2PB? + PC? = PA2.
2. Céc dudng thing AP va CP cét cic canh BC va BA tuong ing tai
cic difm M vd N. Goi Q 1 diém d6i xing véi B qua ‘trung diém
clia doan M N. Chitng minh ring khi P thay ddi trong AABC, dudng
thing PQ luon di qua D. | '
Bai §.
1. Cho da gidc déu (H) c6 14 dinh. Ching minh ring trong 6 dinh bat
ky ctia (H) luon c6 4 dinh la cic dinh cia mét hinh thang.
2. C6 bao nhiéu phan s6 t6i gidn 7—:— 16n hon 1 (m,n la cac s6 nguyén

duong) thoa man m.n = 13860.
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D& thi n&m 2006 - (Chung cho céc khi chuyén)
Thoi gian lam bai : 150 phat ’

Bai 1. Giai h¢ phuong trinh :

?+ey+zr+y=4
(z+1)(1+zy)=4

Bai 2. V6i nhiing gidtricia th6a min diéu kién = > ——;—, hdy tim gid tri
16n nhat cha biéu thiic

f(z) = V222 +5z+2+2vVz+3 -2z

Bai 3. Tim s6 tu nhién gém bén chit s6 thoa man déng thoi hai tinh chét
1. Khi chia s6 d6 cho 100 ta dugc s6 du la 6.
2. Khi chia s6 d6 cho 51 ta duge s6 du la 17.

Bai 4. Cho hinh vuéng ABCD c6 canh AB = a. Trén cdc canh AB, BC,
CD, DA ly l4n luot céc diém M, N, P,Q sao cho MN//AC, PQ//AC
va AMQ = 30°. |
1. Goi A’ 1a diém dé6i xing v6’1 A qua duo‘ng thing M Q C' 1a diém d6i
xiing v6i C qua dudng thing NP. Gi sit dudng thing QA’ cat doan
thing NP tai E, dudng thing PC’ cét doan thing MQ tai F. Ching
minh ring nam diém‘ E,F,Q, D, P nim trén cing mot dudng tron.
2. Biét AC = 3M N, tinh dién tich hinh thang M N PQ theo a.

Bai 5. Ching minh ring véi-mdi s6 duong a cho trudc, da thiic
flz)=z*+az?+2

luon 12 téng binh phuong clia hai da thitc bac hai.
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Dé thi ném 2006 - (Kh&i chuyén Todn va chuyén Tin)
Théi gian IGm bdi : 150 phat

Bai 1. Chimg minh ring : _
—
({/1+ V;M . {‘/1— ——‘/52)

Bai 2. Giai hé phuong trinh
22—y =4 -2y-3
2 +y? =5

12 mét s6 nguyén.

Bai 3.
1. Tim nghiém nguyén ctia phuong trinh

822y + 2% 4 % = 10zy.
2. Ky hiéu [z] 1a phan nguyén clia s6 z (s6 nguyén 16n nhét khong
vuot qud x). Chiing minh rdng v6i moi s6 tu nhién n ta luon cé

(V72 1) = [Vom + Y0n 1) = [{72n 7]
Bai 4. Cho AABC noi ti€p dudng trdn (O) va I 1a diém nim trong AABC.
Céc dudng thing AI, BI, CI cét duong trdn (O) 14n luot tai A’, B!, C’ (khéc
A,B,C). Day cung B'C’ cit cic canh AB, AC tuong tng tai cic diém
M, N. Day cung C'A’ cét cic canh AB, BC tuong ing tai cic diém P, Q.
Day cung A'B’ cét cic canh BC,CA tuong \ng tai cic diém F, E.
- 1. Giasit AM = AN, BP = BQ,CE = CF xay ra déng thdi. Chiing
minh ring I 13 tam dudng tron ndi tiép AABC.
2. Gid sit AM = AN = BP = BQ = CE = CF. Chiing minh ring
sdu diém M, N, P,Q, E, F ciing nim trén mot dudng tron.

Bai 5. Chimg minh ring da gidc 16i 2n canh (n‘ € N,n > 2) luén 6 it
nhit n dudng chéo khong song song véi bat ky canh nio ciia da gidc do.
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