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PE SO 1 (Nim hoc 2000 — 2001 — V1)
(Ngay thi 15/06/2000) — 150 phut

Bai | (3 diém)
2x+2 xJIx-1 xJx+1

T x-dx xadx

Cho biéu thirc P =

1. RatgonP
2. So sanh P voi 5.

3. Véi moi gia tri ciia x 1am P ¢6 nghia, ching minh rang biéu thic % chi nhan ding

mot gia tri nguyén.
Bai II (3 diém)
Trong mit phang toa do Oxy, cho dudng thang (d): y = mx+1 va parabol (P) y = x?.
1. V& parabol (P) va duong thang (d) khi m = 1.
2. Chirng minh rang voi moi m, duong thang (d) ludn di qua mot diém c¢b dinh va ludn
cit parabol (P) tai hai diém phan biét.
3. Tim gia tri cia m dé dién tich tam giac OAB bang 2 (don vi dién tich).
Bai III (4 diém)
Cho doan thang AB = 2a, c6 trung diém 1a O. Trén ciing mét nira mat phang bo AB ke
cac tia Ax, By vudng goc v6i AB. Mot duong thang (d) thay ddi cit Ax & M, cit By ¢ N
sao cho luon c6 AM.BN =a’.
1. Chung minh AAOM dong dang véi ABNO va goc MON vuédng.
2. Goi H 12 hinh chiéu cua O trén MN, chirng minh ring duong thang (d) luén tiép
xac véi mot nira duong tron ¢b dinh tai H.
3. Chtrng minh ring tim I ctia dudng tron ngoai tiép AMON chay trén mét tia cé dinh.
4. Tim vi tri cia dudng thang (d) sao cho chu vi AAHB dat gié tri 16n nhat. Tinh gia
tri 16n nhat d6 theo a.
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PE SO 2 (Nim hoc 2000 — 2001 — V2 — Toan - Tin)
(Ngay thi 16/06/2000) — 150 phut

Bai 1 (2 diém)

Tim tat ca cac gia tri cua X dé ham sd y = ‘XZ + X +16‘ + ‘Xz +X— 6‘ dat gia tri nho nhat va
tinh gia tri nho nhit do.

Bai 2 (2 diém)

Tim k dé phuong trinh (X* +2)| x* —2x(2k —1)+5k* —6k +3 | = 2x+1

Bai 3 (3 diém)

Cho goéc nhon xOy va diém C ¢ dinh thuoc tia Ox. Piém A di chuyén trén tia Ox phia
ngoai doan OC, diém B di chuyén trén tia Oy sao cho n6 luén ¢6 CA = OB. Tim quy tich
tan duong tron ngoai tiép tam giac OAB.

Bai 4 (2 diém)

Tim cac s6 a, b, ¢ biét ring abc =(a+b)+/c.

Bai 5 (I diém)

Mot 16p c6 s6 hoc sinh dat loai gioi & mdi mon hoc (trong 11 mén) déu vuot qua 50%.
Chang minh rang c6 it nhat 3 hoc sinh dugc xép loai gioi tir 2 mon trg 1én.
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PE SO 3 (Nim hoc 2001 — 2002 — V1)
(Ngay thi 21/06/2001) — 150 phut

Bai | (2 diém)
Cho biéu thac P = Jx+2  Jx+3_Vx+2). g_i
X—5JXx+6 2-x /x-3 X +1

1. Rut gon P.
2. Timxdé —<->.
P~ 2
Bai II (3 diém)

Cho phuong trinh x—m? =3—+/2 —mx+/2 (2).
1. Tim tham sb m dé phuong trinh c6 nghiém duy nhét, tinh nghiém do véi m = 42 +1
2. Tim céc gi tri cia m dé phuong trinh (1) nhan x = 52 -6 la nghiém
3. Goi m,,m, 14 hai nghiém ctia phwong trinh (1) (an m). Tim x && m,,m, 14 s do ctia

hai canh goc vudng cta tam giac vudng co canh huyén bang +/ 42-2.
Bai III (4 diém)

Cho hai duong tron (O), ban kinh R va duong tron (O’) ban kinh g tiép xtic ngoai tai A.

Trén dudng tron (O) 1iy diém B sao cho AB = R va diém M trén cung 16n AB. Tia MA
cit duong tron (O’) tai diém thir hai 13 N. Qua N ké duong thang song song véi AB cit
duong thang MB tai Q va cat duong tron (O) tai P.

1. Chang minh AOAM ~ AO’AN

2. Chung minh d¢ dai doan thang NQ khong phu thudc vao vi tri diém M

3. Tu giac ABQP la hinh gi? Vi sao?

4. Xac dinh vi tri diém M dé dién tich t&r giac ABQN dat gid tri I6n nhat va tinh gia

tri 16n nhat d6 theo R.

Bai IV (I diém)
Cho biéu thirc A=—x2 —y? + xy +2x+2y. Tim cip s6 (x; y) dé biéu thic A dat gié trj I6n
nhét va tim gia tri 16n nhat do.
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PE SO 4 (Nim hoc 2001 — 2002 — V2 — Toan - Tin)
(Ngay thi 21/06/2001) — 150 phut

Bai 1 (2 diém)
4 16 64

Cho a, b, ¢, d > 0. Chirng minh rang 1,184,365 ®  fhindo xay ra dau
a b c¢c d a+b+c+d

dang thic?
Tong quat héa va chirng minh bai toan véi n sb duong xi (i =1n;neN;n> 1).
Bai 2 (2 diém)
Cho phuong trinh: my/x® +1= 3<X4 + 2)
1. Giai phuong trinh véi m = 10.
2. Tim m dé phuong trinh ¢ dung hai nghiém.
Bai 3 (3 diém)
Cho dudng tron (O; R), mot day cung c¢d dinh AB = a < 2R, diém C di chuyén trén cung
l6n AB sao cho tam giac ABC ¢6 3 goc nhon. Cac duong cao AA’, BB’, CC’ dong quy tai
H. Goi I va M lan luot 1a trung diém cta CH va AB.
1. Ching minh diém | chay trén 1 cung tron c¢6 dinh va duong thang MI 1a trung truc
cua A'B’.
2. Hai duong phan giac trong ctua goc CAH va CBH cit nhau tai K. Tinh d6 dai doan
IK theo R va a.
Bai 4 (2 diém)
Chang minh rang véi moi k € R ta ludn tim dugc ne N sao cho:

k
Jn+2001 ++/n = (1+ \/2002)
Bai 5 (1 diém)
Cho 5 duong tron trong d6 mdi bo 4 dudng tron déu ¢ 1 diém chung. Chiing minh rang
5 duong tron cung di qua mot diém.
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PE SO 5 (Nim hoc 2002 — 2003 — V1)
(Ngay thi 21/06/2002) — 150 phut

Bai I (3 diém)
\/§+1_ X+2 B \/§+1
X—1 xJXx-1 x++/x+1

Cho biéu thirc P =

1. RuatgonP.

2. Tim gia tri I6n nhat cua biéu thic Q = %+ Jx

Bai II (3 diém)
Cho hé phuong trinh hai an x; y v6i m 1a tham s6

mx—y=2 1)
{(2—m)x+y:m (2)

1. Giai hé phuong trinh véi m = —/3
2. Trong mat phang toa do Oxy xét hai dudng phuong trinh 1a (1) va (2).
a. Chung minh rang véi moi gia tri ciia m, duong thang (1) di qua diém co dinh B
va dudng thang (2) di qua diém cé dinh C.
b. Timm dé giao diém A cta hai dudng thang thoa man diéu kién goc BAC vudng.
Tinh di¢n tich tam giac ABC tng voi gia tri d6 cua m.
Bai III (4 diém)
Cho ntra duong tron tdm O duong kinh BC va mot diém A trén nira dudng tron (A khac
B va C). Ha AH vudng goc voi BC (H thuéc BC). Trén nira mit phiang bd BC chira A,
dung hai ntra duong tron dudng kinh HB va HC, chung 1an luot cat AB va AC tai E va F.
1. Ching minh AE.AB = AF.AC
2. Chung minh EF 1a tiép tuyén chung cua hai nira duong tron duong kinh HB va HC
3. Goi I va K lan luot 12 hai diém dbi xting véi H qua AB va AC. Chting minh ba
diém I, A, K thang hang.
4. Puong thang IK ct tiép tuyén keé tir B cua nira dudng tron (O) tai M, ching minh
MC, AH, EF dong quy.
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PE SO 6 (Nim hoc 2002 — 2003 — V2 — Toan - Tin)
(Ngay thi 22/06/2002) — 150 phuiz

Bai 1 (2 diém)

Tim gi4 tri I6n nhét cta bidu thic: A= VX-2001 | Vx-2002

X+2 X
Bai 2 (2 diém)
Cho da thuc P,(x) =X’ +22x* +6x+15. Véi ne Z tacd P,(x)=P,,(x—n). Tinh hé s
cua x trong P, (x).
Bai 3 (3 diém)
Cho tam giac ABC, truc tdm H. Liy K ddi xang véi H qua BC.

1. Ching minh tir gidc ABKC ni tiéo duong tron (O).

2. GoiM le} mot diem di chuyén trén cung nhd AQ cua duong tron (O). Chitng minh

trung diém I‘Cﬁa KM chay trén, mdt cung tron co dinh. v
3. Goi EvaF lan luot la l}inh chiéu vudng goc C}"la M trén céc Qﬁog thang AB va AC.
Chtng minh duong thang EF di qua trung diém cua doan thang HM

Bai 4 (1.5 diém)
Trong tap N™ xétcacs6 P=1.2.3...(n—1).nvaS=1+2+3+...+(n—1).n. Hiy tim cac
so n (n>3) sao cho P chia hét cho S.
Bai 5 (1.5 diém)
Trén mot duong ‘tr(‘)n cho §§n 2900 di’ém p,hén bic:et. Nguoi ta gan ’s6' 1 vao rp@t diém, tur
di’ém d’() theovchiéu kim df)ﬂQ ho ta dém tiép, 2 di?m nira va gan so 2 vao diém th1’172, lai
dém tiep 3 di€m Yét gan so 3 ... Cu nh}r V'c:ly dén diém du’gc gan 2003. Trong 2900 diém d?,
cho, c6 nhiing diém duogc gan s6 nhiéu lan Vg‘L nhitng diém khong dugc gan so, hay tim so
tu nhién nho nhat dugc gan cung vi tri vai so 2003.
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PE SO 7 (Nim hoc 2003 — 2004 — V1)
(Ngay thi 20/06/2003) — 150 phut

Bai I (3 diém)
x> —/x _2x+\/§+ 2(x-1)
x+\/;+1 \& \/§—1

Cho hiéu thicc P =

1. Rut gon P.
2. Tim gia tri nho nhat cua P.

2 2~/ X s 2
3. Tim x dé biéu thic Q = e nhan gia tri 1a so nguyén.

Bai Il (3 diém)
Trong mat phang toa d6 Oxy, cho parabol (P): y=-x* va duong thang (d) di qua diém
1(0; -1), c6 hé sb goc k.
1. Viét phuong trinh duong thang (d). Chang minh véi moi gia tri cua k, (d) ludn cat
(P) tai hai diém phan biét A va B.
2. Goi hoanh d¢ cua A va B 1a x1 va X, ching minh |x, —x,[> 2.
3. Chtrng minh tam giac OAB vuong.
Bai III (4 diém)
Cho doan thang AB = 2a, c6 trung diém la O. Trén ciing mot nira mat phang bo AB dyng
nua duong tron (O) duong kinh AB va nira duong tron (O’) duong kinh AO. Trén (O”)
ldy mot diém M (khac A va O), tia OM cit (O) tai C, goi D 1a giao diém thtr hai cia CA
Véi (O”).
1. Chirng minh tam giac ADM can.
2. Tiép tuyén tai C cua (O) cit tia OD tai E, xac dinh vi tri trong ddi cua dudng thang
EA ddi véi (0) va (0).
3. Puong thang AM cat OD tai H, duong tron ngoai tiép tam giac COH cit (O) tai
diém tht hai 1a N. Chtrng minh ba diém A, M va N thang hang.
4. Tai ci tri cua M sao cho ME song song véi AB, hiy tinh d6 dai doan thaing OM
theo a.
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PE SO 8 (Nim hoc 2003 — 2004 — V2 — Toan - Tin)
(Ngay thi 23/06/2003) — 150 phut

Bai 1 (1.5 diem)

Cho hai s ty nhién a va b, chitng minh rang néu a? +b? chia hét cho 3 thi a va b chia hét
cho 3.

Bai 2 (2 diém)

1Y (1Y
Cho phuong trinh (—j + (—j =m
X X+1

1. Giai phugng trinh voi m = 15.

2. Tim m dé phuong trinh c¢6 4 nghiém phan biét.
Bai 3 (2 diém)
Cho x, y 1a cac s6 nguén duong théa man X+ y = 2003. Tim gidc tri 16n nhat va nhé nhat
cua biéu thac: P =x(x* +y)+y(y* +x).
Bai 4 (3 diém)
Cho duc‘mg tron (O) vai day BC ¢6 dinh (BC < 2R) Vé} diém A trén cung 16n B(; (A khac
B, Cva qiém chinh gitra cua cung). Goi H 1a hinh chiéu cua A trén BC, E va F lan luot 1a
hinh chiéu ctua B va C trén duong kinh AA”’.

1. Chang minh HE L AC.

2. Chtng minh AHEF -~ AABC.

3. Khi A di chuyén, ching minh tdm duong tron ngoai tiep AHEF co dinh.
Bai 5 (1.5 diém)
Lay 4 diém c’quién tror]g cua mot tl'}’ gidc dé cung voi 4 dinh ta duoc 8 Eiiém,‘ trong do
khong c6 3 diém nao thang hang. Biét dién tich tr giac 1a 1, chitng minh rang ton tai mot
tam giac c¢6 3 dinh lay tir 8 dinh di cho c6 dién tich khong vuot qua % Tong quat hoa

bai toan cho n giac 16i V&i n diém nam & mién tron cua da giac do.
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PE SO 9 (Nim hoc 2004 — 2005 — V1)
(Ngay thi 18/06/2004) — 150 phut

Bai | (2 diém)

Ix+1 x-1)l2dx 2

Cho biéu thic P :E

Jx-1 &+1M 1 \/ijz

1. RuatgonP.
2. Timxdé —>2.
Jx
Bai II (2 diém)
Cho phuong trinh X* —(Mm—2)x—m?+3m—-4=0 (m la tham sb).
1. Chirng minh phuong trinh ¢6 hai nghiém phan biét v&i moi m.
2. Tim m dé ti so gitra hai nghi¢m cia phuong trinh c6 gia tri tuyét doi bang 2.
Bai III (2 diém)
Trén mat phang toa do cho duong thang (d) c6 phuong trinh 2kx +(k —1)y =2 (k 1a tham
s).
1. Vi gia tri nao cua k thi duong thing (d) song song véi duong thing y = x+/3 . Khi
do hay t}'nh goc tao boi (d) :tia Ox. ’ 7 ,
2. Tim k dé khoang cach tir goc toa do dén duong thang (d) 1a 16n nhat
Bai IV (4 diém)
Cho goc vudng xOy va hai diém A, B trén canh’OX (A nam gifrgl O va B), diém M Dbt ky
trén canh Oy. Duc‘mg tron (T) duong lginh AB cat tia MA, MB lan luot tai diém thu hai la
C, E. Tia OE cat duong tron (T) tai diém thi hai 1a F.
1. Chutng minh 4 diém O, A, E, M nam trén mot duong tron, cac dinh tim cia dudng
tron do.
2. Tu giac OCFM la hinh gi. Tai sa0?
Chirng minh hé thfrc OE.OF + BE.BM =0B?. ,
4. Xac dinh vi tri diém M dé tr giac OCFM Ia hinh binh hanh, tim moi quan hé gitra
OA va AB dé ti giac 1a hinh thoi

w

10
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PE SO 10 (Nim hoc 2004 — 2005 — V2 — Toan - Tin)

(Ngay thi 19/06/2004) — 150 phut

Bai 1 (2 diém)
Chuang minh riang sb tu nhién

A:1.2.3...2003.2004(1+%+1 +...+

3
chia hét cho 2005.
Bai 2 (2 diém)
Cho phuong trinh X+ 3(m —3x? )2 =m

1. Giai phuong trinh khi m = 2.
2. Tim m dé phuong trinh c¢6 nghiém.
Bai 3 (2 diém)

Giai bat phuong trinh sau: 3 25X(2X2 + 9) > AX + 3
X

Bai 4 (3 diém)

L,
2003 ' 2004

Cho tam giac ABC c6 ba gdoc nhon, ké hai duong cao BE, CF.

1. Biét goc BAC =60°, tinh d6 dai EF theo BC = a.

2. Trén nira duong tron dudng kinh BC khong chira E, F 1ay mot diém M bt ky. Goi
H, I, K lan luot 14 hinh chiéu vuong goc cua M trén BC, CE, EB. Tim gia tri nho

BC CE EB
+— :
MH Ml MK

nhét cua tong S =

Bai 5 (1 diém)

o s Y ) - M r A 1 \ r 1 7 \
Cho m¢t da giac c6 chu vi bang 1, chirng minh rang ¢6 mét hinh tron ban r = 2 chira toan

bo da giac do.

11
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PE SO 11 (Niam hoc 2005 — 2006 — V1)
(Ngay thi 24/06/2005) — 150 phut

Cau I (2 diém)

xﬁ—l_xﬁ+1+x+1
x—x  x+dx  Jx
a. Rat gon biéu thic P.

b. Tim x dé P:%

Cho biéu thiic: P =

Cau II (2 diém)
Cho bat phuong trinh 3(m—1)x+1>2m+x (M la tham sb)

a. Giai bat phuong trinh véi m=1— 22

b. Tim m dé bat phuong trinh nhan moi gia tri X > 1 12 nghiém.
Cau III (2 diém)
Trong mit phang toa do Oxy, cho duong thang (d): 2x—y—a®=0 va parabol (P) :
y =ax® (ala tham sé duong).

1. Tim a dé (d) cat (P) tai hai diém phan biét A, B. Chang minh rang khi d6 A, B nam

vé bén phai truc tung.
2. Goi u, v theo thir tu 1a hoanh d6 ctia A, B. Tinh gia tri hoanh d¢ cua A, B. Tim gia
1

. 2 4
tri nho nhat cua bieu thac T =——+ —.
u+v uv

Cau IV (3 diém)

Puong tron tam O c6 day cung AB c¢6 dinh va I 1a diém chinh giira cung Ion AB. Lay
diém M bat ky trén cung 16n AB, dung tia Ax vudng goc véi duong thang Ml tai H va cat
tia BM tai C.

a. Chuang minh AAIB va AAMC la cac tam giac can.
b. Khi diém M di dong trén cung 16n AB chiing minh rang diém C di chuyén trén mot
cung tron ¢ dinh.
. Xac dinh vj tri ciia diém M dé chu vi tam giac AMC dat gia tri 16n nhat.
Cau V (I diém)

Cho tam giac ABC vudng & A c¢6 AB < AC va trung tuyén AM, ACB =« , AMB = j3.

Chting minh rang: (sina +cosa)” =1+sin 3.

12
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PE SO 12 (N:im hoc 2005 — 2006 — V2 — Toan - Tin)
(Ngay thi --I--/2005) — 150 phut

Cau 1 (2 diém)

Cho P=(a+b)(b+c)(c+a)—abc véia,b, cla cic sé nguyén. Ching minh rang néu
a+b-+c chia hét cho 4 thi P chia hét cho 4

Céu 2 (2 diém)

(x+ y)4 +13=6x*y*+m

Cho h¢ phuong trinh
xy(X*+y*)=m

a. Giai h¢ phuong trinh véi m = —10.
b. Chting minh rang khong ton tai gia tri cia M dé hé c6 nghiém duy nhat.

Cau 3 (2 diém)

, 1 2 3
Ba so6 duong X, Y, z théa man hé thiic —+—+==6. Xét hé thuc P =x+y* +2°.
X Yy z

a. Chang minh P>x+2y+3z-3
b. Tim gia tri nho nhat cua P.
Céu 4 (3 diéem)
Cho tam giac AABC, lay 3 diém D, E, F theo thu tu trén canh BC, CA, AB sao cho AEDF
1a tir gidc noi tiép. Trén tia AD lay diém P (D nam giira A va P) sao cho DADP = DB.DC
a. Chting minh rang tir gidc ABPC noi tiép, va hai tam giac ADEF, APCB dong

dang véi nhau.
b. Goi S va S1 lan luot 14 dién tich hai tam giac AABC, ADEF. Chirng minh

2
S S( EF j
S, \2AD
Céu 5 (I diém)

Cho hinh vuéng ABCD va 2005 dudng thang dong thoi thoa man hai diéu kién:
a/ Mbi duong thang déu cat hai canh ddi cua hinh vuong.

b/ Mbi duong thang déu chia hinh vudng thanh hai phan c6 ti s6 dién tich 13 0.5.
Chuang minh rang trong 2005 dudng thang d6 co it nhat 502 dudng dong quy.
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What Fbiéu
Tel: 071699:54-54-52
Mail: hiew.phannhat3112egmail.com

PE SO 13 (Niam hoc 2006 — 2007 — V2 — Toan - Tin)
(Ngay thi 17/06/2006) — 150 phut

Céu 1 (2 diém)
X1 (a+1)X L
X X
a. Giai phuqong trinh (*) khi a = 1
b. Tim a d€ phuong trinh c6 nhi¢u hon hai nghi¢m duong phan biét.
Cau 2 (2 diém)
Cho day céq sé tu nhién 2, 6, 30, 210 ... fiuc"rc Xé‘C dinh nhu:,sau: S6 hang thl'}’ k bang tiqh k
SO nguyén t6 dau j[ién (k=1, 2,3, ...). Biet rang ton tai hai so hang cua day so c6 hiéu bang
30000. Tim hai s hang do.
Cau 3 (2 diém)

Tim céc s6 nguyén X, Y, Z thoa man:
N2xyr -2t >7

\/—x2y2+8xy+9—\/x2—4 22(x+1j
X

Cho phuong trinh an x: +2a-3=0 (%)

Cau 4 (3 diém)

Cho nira dudng tron dudng kinh AB = 2R. Goi C 1 diém tiy ¥ trén nira duong tron, D 13
hinh chiéu vuéng goc ciia C trén AB. Tia phan giac goc ACD cat duong tron dudng kinh
AC tai diém thi hai 1a E, cat tia phan giac goc ABC tai H.

a. Chtng minh AE // BH.

b. Tia phan giac goc CAB cat duong tron duong kinh AC tai diém thir hai 1a F, cat
CE tai L. Tinh dién tich tam giac FID trong trudng hop tam gidc d6 1a déu.

c. Trén doan BH lay diém K sao cho HK = HD. Goi J 1a giao diém cua AF va BH.
Xac dinh vi tri cua C dé tong khoang céach tir ca diém I, J, K dén duong thang AB
dat gia tri [on nhat.

Cau 5 (I diém)

Chung minh rang trong 2007 s6 khac nhau tiry ¥ duoc lay tir tap A={1,2,3,...,2006*" |

200\7/;_200\7/9‘ <1

c6 it nhat hai s6 x, y thoa man: 0 <
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What Fbiéu
Tel: 071699:54-54-52
Mail: hiew.phannhat3112egmail.com

PE SO 14 (Nim hoc 2007 — 2008 — V2 — Toan - Tin)
(Ngay thi --I--12007) — 150 phut

Bai 1 (3 diém)
Cho phuong trinh: X* —3y* +2xy —2x—-10y+4=0 (1)

a. Tim nghiém (X; y) cua phuong trinh (1) théa man x* + y* =10

b. Tim nghiém nguyén ctia phuong trinh (1)
Bai 2 (4 diém)
Cho diem A di chuyén trén duong tron tam O, duong kinh BC = 2R (A khéng tring véi
B va C). Trén tia AB lay M sao cho B 1a trung diém cua AM. Goi H 1a hinh chiéu vuong
gbc cua A 1én BC va I 1a trung dieém cua HC.
Chang minh rang M chuyén dong trén mot dudng tron ¢ dinh
Chang minh AAHM - ACIA
Chl’xng minh MH L Al. ’ 7
MH Céy duépg tron (O) tai E va F, Al cat duong tron (O) tai diém thﬁ hai G. Chuang
minh rang tong binh phuong cac canh cua tuo giac AEGF khong doi.
Bai 3 (I diém)
Tim s6 nho nhat trong cac s6 nguyén dwong 13 boi ciia 2007 va ¢ 4 chir s6 cudi cung 1a
2008.
Bai 4 (I diém)
Cho mét ludi hinh Vuc:)ng kich t}ludc 5 x 5. Nguoi ta dién vao mdi 6 cua luéi mot trong
cac s6 —1; 0; 1. Xé‘E tong cac §6 dugc th}g theo tung pét, theo tf}’ng hang va th‘eo duong
chéo. Chirng minh rang trong tat ca cac tong do ludon ton tai hai tong c6 gia tri bang nhau.
Bai 5 (I diém)
Tinh tong sau theo n (n thudc tap hop cac sb tu nhién khac 0):

S=2""+22""+..+(n-1).2+n

oo o
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What Fbiéu
Tel: 071699:54-54-52
Mail: hiew.phannhat3112egmail.com

PE SO 15 (Nam hoc 2008 — 2009 — V2 — Toan - Tin)
(Ngay thi --I--/2008) — 150 phut

Bai 1 (2 diém)

VX+19 —\/y +6 =(m—2008)y +1
JY +19 —+/x+6 =(m—2008)x +1

a. Giai hé phuong trinh khi m = 2008.
b. Chang minh h¢ phuong trinh da cho c6 khong qua mét nghiém khi m > 2008.
Bai 2 (2 diém)

V6i mdi s6 tu nhién n, ta dit a_ =3n? —6n+13.

Cho h¢ phuong trinh {

1. Chang minh rang: Néu hai s6 ai, ax khong chia hét cho 5 va chia cho 5 du khac
nhau thi (a, +a,) chia hét cho 5.
2. Tim sb ty nhién n 1 dé an 1a sé chinh phuong.
Bai 3 (2 diém)
Cho a 1a s6 thay doi thoa man —1<a<1. Tim gia tri Ién nhat cia b sao cho bat dang thic
sau luon dang:

2\1-a* +(b—1)(\/1+ a? —1-a )+ b-4<0
Bai 4 (3 diem)
Cho tam giac ABC vudng tai A. V& hai dudng tron (O1) va (O2) lan luot ¢6 duong kinh
AB va AC. Goi H 1a giao diém thir hai cua (O1) va (O2). Puang thang d thay dbi di qua
A cit cac duong tron (O1) va (O2) lan luot tai cac diém D, E sao cho A nam gitta D va E.
1. Chung minh rang dudng trung truc caa doan DE ludn di qua mot diém cé dinh
khi dudng thiang d thay doi.
2. Xac dinh vi tri ciia duong thang d dé dién tich tir giac BDEC dat gia tri Ién nhat.
Tinh gia tri 16n nhat d6 theo b va ¢, véi b = AC, ¢ = AB.
3. Puong thang di qua trung diém doan DE va vudng goc voeid BC cat BC tai K.
Chang minh rang KB? = BD? + KH?.
Bai 5 (1 diém)
Cho A 1a tap hop gom 6 phan ti bat ky caa tap hop {0; 1; 2; ... ; 14}. Chitng minh rang
ton tai hai tap hop B1 va B cua tap hop A (By, B2 khac nhau va khac tap hop rdng) sao
cho téng hop tat ca cac phan tir cua tap hop B1 bang tong tat ca cac phan tir tap hop Ba.
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What Fbiéu
Tel: 071699:54-54-52
Mail: hiew.phannhat3112egmail.com

PE SO 16 (Nim hoc 2009 — 2010 — V2 — Toan - Tin)
(Ngay thi --I--/2009) — 150 phut

Bai 1 (3 diém)
(n—-8)"-48

c6 gia tri 13 s6 nguyén duong.
n+5

a. Tim cac sd nguyén duong n dé A=

b. Tim céac s6 nguyén duong x, y théa man dang thic: x* + y(y2 +y —3X) =0.
Bai 2 (2 diém)
(x*+1)y=2%°
Giai h¢ phuong trinh (An 1a X, y, 2) §(y* +1)z =2y’
(2% +1)x=27°
Bai 3 (3 diém)
Cho tam gidc ABC c6 ba goc nhon néi tiép duong tron (O). Goi BD va CE 14 hai duong
cao cua tam giac ABC.
1. Chang minh AD.AC = AE.AB
2. Tia AO cat BC tai A; va cdy cung nho BC tai A, tia BO cat AC tai By va cit
cung nho AC tai B. Tia CO cit AB tai C; va cat cung nho AB tai Ca.
. AA BB, CC,_,
AA BB CC
3. Tur A vé tia Ax vudng goc voi DE. Cho BC ¢b dinh, diém A di dong trén cung
I6n BC sao cho tam giac ABC luon c6 3 goc nhon. Chirng minh tia Ax luén di
qua mot diém ¢b dinh.
Bai 4 (I diém)
Cho da thuc P(x)=x*+ax’ +bx* +cx+d (a, b, ¢, d 1a cac hing sb). Biét rang
P(12)+P(-8)
10

Chung min

P(1) = 10, P(2) = 20, P(3) = 30. Hay tinh gi4 tri cta biéu thic +25.

Bai 5 (I diém)
Chang minh rang: Néu ba diém A, B, C khong c6 diém nao ndm ngoai duong tron (O)

sao cho tam gidc ABC c6 3 goc nhon thi chi vi ciia dudng tron ngoai tiép tam giac ABC
khong 16m hon chi vi cua duong tron (O).

17



What Fbiéu
Tel: 071699:54-54-52
Mail: hiew.phannhat3112egmail.com

PE SO 17 (Niim hoc 2010 — 2011 — V2 — Toan - Tin)
(Ngay thi 24/06/2010) — 150 phut

Bai 1 (2 diém)

1. Cho n 12 s6 nguyén, chitng minh A=n®+11n chia hét cho 6

2. Tim tit ca cac sb ty nhién n dé B =n* —3n2 +1 1a s6 nguyén td
Bai 2 (2 diém)
Cho phuong trinh: (m2 +2m+ 2)X2 —(m2 —2m+ 2) x—1=0.Goi X;; X, la hai nghiém
cua phuong trinh da cho.

1. Tim tat ca céc gia tri chia m dé X” +X; = 2xX, (2xX, —1)

2. Tim gia tri nho nhét va gia tri I6n nhat caa biéu thic S = x, +X,.
Bai 3 (2 diém)

a** +2010

1. Cho a bat ky, chizng minh rang: N >2
a~ +2009

2. Tim céc sO nguyén X, y thoa man phuong trinh: y* —X(x— 2)(x2 —2X+ 2) =0.
Bai 4 (3 diém)
Cho duong tron (O; R) va mot diém M nam ngoai dudng tron. Pudng tron dudng kinh
OM cit duong tron (O; R) tai hai diém E, F.
1. Chutng minh giao diém | ctia doan thing OM véi duong tron (O; R) 13 tAm cta
dudng tron noi tiép tam giac AMEF.
2. Cho A 1a mot diém bét ky thuoc cung EF chira diém M cua duong tron duong
kinh OM (A khéc E, F). Poan thang OA cat doan thang EF tai diém B. Chiing
minh OA.OB = R?,
3. Cho biét OM = 2R va N 1a diém bat ky thuoc cung EF chta diém | cia duong
tron (O; R) (N khac E va F). Goi d 1a duong thang qua F va vudng géc voi dudng
thang EN tai diém P, d cat dudng tron dudng kinh OM tai diém K (K khac F).
Hai duong thang FN va KE cit nhau tai diém Q.

N

Chtng minh rang: PN.PK + QN.QK < 7R2

Bai 5 (I diém)

Giai phuong trinh: x® —x" + x> —x* +x* —x+1=0
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Tel: 071699:54-54-52
Mail: hiew.phannhat3112egmail.com

PE SO 18 (Niim hoc 2011 — 2012 — V2 — Toan - Tin)
(Ngay thi 24/06/2011) — 150 phut

Bail (2,0 diém)
1. V6i a=+bgiii phuong trinh: (a*—b*)x* —2(a’-b*)x+a’*-b* =0,

2. Giai h¢ phuong trinh XY=y = 24+3V2
X’ +y’ =6

Bai 2 (2,0 diém)

1. Tim tit ca cac sd nguyén duong n sao cho n?-9n-3 chia hét cho n-11.

2. Véibasd X, Yy, zkhong am thoa man x+y+z= 6. Tim gia tri 16n nhét va gia tri

nho nhat ciia biéu thire: A= x* +y? +22.

Bai 3 (3,5 diém) o
Trén duong tron tdm O duong kinh AB = 2R lay diém N sao cho AN =R va M 1a mdt
diém thay doi trén cung nho BN (M khong trung véi B, N). Goi I 1a giao diém ciia AM va
BN. Puong thang di qua diém I va vudng vudng goc v4i AB cit tia AN tai diém C.

1. Chirng minh ba diém B, C, M thang hang.

2. Xac dinh vi tri ctia diém M dé chu vi cta t giac ABMN la 16n nhat.

3. Chimg minh tdm dudng tron ngoai tiép tam giac MNH thugc mot duong thang c6
dinh khi M thay doi trén cung nho BN.

4. Puong thang di qua M va diém chinh gitta cia cung AB khong chtra diem M cat
AB tai diém D. Chimng minh rang % + % khong d6i khi M thay doi trén cung nho BN

cua duong tron (O; R).
Bai 4 (1,5 diem)

Tim tat ca cic bo ba sd nguyén duong (X, Y, ) thdéa man: xyz=x?-2z+2.
Bai 5 (1,0 diém)

Chtng minh rang tir 53 s ty nhién bt ky luén chon dugc 27 sé ma tong cua ching chia
hét cho 27.
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What Fbiéu
Tel: 071699:54-54-52
Mail: hiew.phannhat3112egmail.com

PE SO 19 (Niim hoc 2012 — 2013 — V2 — Toan - Tin)
(Ngay thi 23/06/2012) — 150 phut

Bai 1 (2,0 diém)
1. Chung minh rang néu n 1a s6 nguyén thi n® +5n° —6n chia hét cho 30.
2. Gia st nla so tw nhién thoa man diéu kién n(n+1)+6 khong chia hét cho 3. Chung

minh rang 2n? +n+8 khong 1a sé chinh phuong.
Bai 2 (3,0 diém)

x-2y-z+1=0

1. Giai h¢ phuong trinh: X A :

X -4xy+4y’-—+1=0
X

2. Xétcac sb X, y, z thoa man diéu kién x? + y? +z° = 2012 . Tim gia tri nho nhat cua
biéu thac M = 2xy - yz - zX .
Bai 3 (3,0 diém)
Cho dudng tron (O;R) va day cung BC c¢6 dinh (BC < 2R). Piém A di dong trén duong
tron (O;R) sao cho tam giac ABC la tam giac nhon. Goi AD la duong cao va H 1a truc
tam cua tam giac ABC.
1. Puong thang chira phan giac ngoai cua goc BHC cat AB, AC lan luot tai cac diém
M, N. Chﬁ:’ng minh tam giac AMN la tam giac can. 7
2. Goi E, F lan luogt 1a hinh chiéu ctua D trén cac duong thang BH, CH. Ching minh
OA LEF. ’ ’
3. Duong tron ngoai tiep tam giac AMN cat duong phé{l giéf: trong cua goc BAC tal
K. Chirng minh duong thang HK 1uon di qua mot diém co dinh.

Bai 4 (1,0 diém)

Tim céac s6 nguyén duong X, y, z thoa man diéu kién: (x+1)(y +z) = xyz + 2.

Bai 5 (1,0 diém)

Cho tir gidc ABCD noi tiép duong tron ban kinh 2cm. Chung minh trong sb 17 diém Ay,
Ao,..., A1z pﬁt ki nam trong tr gidc ABCD luon c6 thé tim dugc hai diém ma khoang cach
gitra hai diém d6 khong 16n hon 1 cm.
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Tel: 071699:54-54-52
Mail: hiew.phannhat3112egmail.com

PE SO 20 (Nim hoc 2013 — 2014 — V2 — Toan - Tin)
(Ngay thi --1--12013) — 150 phut

Bai 1 (- diém)
1. Tim tit ca cac sb tu nhién n dé 7 +3" ¢6 chir s6 hang don vi 1a 8.

, . 1
2. Cho a, b 1a cac so tu nhién 16n hon 2 va p la so tuy nhién thoa man —=—+—..

Chang minh p 13 s6 chinh phuong.

Bai 2 (-- diém)

1. Tim céc s6 nguyén X, y théa man x? —3y? +2xy —2x+6y—8=0

2. Gai h¢ phuong trinh: {ZXZ +xy+3y7-2y-4=0

3x° +5y* +4x-12=0
Bai 3 (- diém)
Véi a, b 1a cac s6 thuc thoa man a-+b+4ab =4a” +4b?, hiy tim gia tri Ion nhat cua
A=20(a’+b*)-6(a’ +b*)+2013

Bai 4 (-- diem)
Cho tam giac ABC khéng can. Dub’t}g tron (O) tiép xuc voi BC, AC, AB lan luot tai M,
N, P. buong thang NP cat BO, CO lan luot tai E, F.

1. Chiing minh OEN, OCA bang nhau hozc bu nhau.

2. Chung minh riang bbn diém B, C, E, F cung thudc 1 dudng tron.

3. Goi K 1a tam duong tron ndi tiép tam giac OEF. Chung minh O, M, K thang hang.
Bai 5 (- diém)
Trong mat phﬁecmg cho 6 diém A, Az, As, ..., A trong d6 khong co 3 diém nao ‘théng hang
va trong 3 diém luén c6 2 diém c6 khoang cach nho hon 671. Chirng minh rang trong 6
diém da cho luén ton tai 3 diém 1a 3 dinh cia mot tam giac ¢6 chu vi nhd hon 2013.
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Tel: 071699:54-54-52
Mail: hiew.phannhat3112egmail.com

PE SO 21 (Nim hoc 2014 — 2015 — V2 — Toan - Tin)
(Ngay thi 24/06/2014) — 150 phut

Bai 1 (2.0 diém)
1. Giai phuong trinh x(5x° + 2)—2<\/2x +1—1) -0
x*(4y+1)-2y=-3

2. Giai hé phuong trinh
* PIIORE {xz(x2—12y)+4y2 =9

Bai 2 (2.5 diém)
1. Ching minh néu n 1a s6 nguyén duong thi 25" +7" —4" (3" +5") chia hét cho 65

2. Tim céc cap s6 nguyén (X, y) thoa man x%y+xy —2x2 —3x+4=0.

3. Tim céc bg SO ty nhién (a; a,; a; ... ; 8y, ) thoa man

a +a,+a, +...+a,,, >2014°
a’+a’+al+..+ay, <2014° +1

2014 —
Bai 3 (1.5 diem)
Véi ba s6 duong X, Y, z thoa man X+ y+z =1, tim gia tri I6n nhat caa biéu thirc

X y z
= + +

Q X+ X+YZ  y+.Jy+2x Z+.JZ+Xy

Bai 4 (3.0 diém)

Cho tam giac déu ABC noi tiép duong tron (O), H 1a trung diém caa BC. M 1a diém bat
ky thudc doan thang BH (M khéac B). Lay diém N thudc doan thang CA sao cho CN = BM
Goi I 1a trung diém cua MN.

1. Chung minh bén diém O, M, H, | ciing thudc mot dudng tron.

2. Goi P 1a giao diém cua OI va AB. Chtrng minh tam giac MNP 1a tam giac déu.

3. Xac dinh vj tri ctia diém M dé tam giac IAB c6 chu vi nho nhét
Bai 5 (1.0 diém)
Cho bang 6 vudng kich thuéc 3xn (3 hang, n cot, n 14 s6 ty nhién 16n hon 1) duoc tao
boi cac 6 vuong nhé kich thuéc 1x1. Mdi 6 vudng nhé dugc to bdi mot trong 1 mau xanh
hodc do. Tim sd n bé nhat dé véi moi cach t6 mau nhu thé ludn tim duge hinh chir nhat
tao bdi cac 6 vuong nhod sao cho 4 6 vuong nhd ¢ 4 goc cua hinh chir nhat d6 cung mau
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