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PHAN |
BE THI TUYEN SINH VAO THPT CHUYEN NGUYEN TRAI
MON THI: TOAN CHUYEN



PE THI TUYEN SINH VAO THPT CHUYEN NGUYEN TRAI
A “NAM HOQC 1997-1998 ,
MON THI: TOAN CHUYEN — THOI GIAN: 150 PHUT

Cau I:
1) Tim cac s tu nhién a, b thda man: ab = (a—1)* + (b +1)*
2) Tim céc sb tu nhién x, y, z thoa man: X - 4y3 -22°=0
Céu II: i
1) Tinh tong
S= \/1+L2+L2 +\/1+L2+L2+ +\/1+ 1 2 + 1 2
23 3 4 1997 1998
2) Tinh gia tri bi€u thirc A:

A=x"+~x> +x+1 v6i x=— ‘/ 24——=

Cau I1I:

Ba duong phan gidc trong cac goc 4, B, C cit dudng tron ngoai tiép tam giac

ABC tai 4,,B,,C,. Chimg minh rang:
AA + BB, +CC, > AB+ BC +CA

Cau IV:

Cho hinh binh hanh 4BCD, dudng phan giac BAD cit canh BC va CD tai M

va N.

1) Chirng minh rang: Tam duong tron ngoai tiép tam giac CMN nam trén

duong tron ngoai tlep tam giac CBD .

2) Goi K 1a giao diém cua dudng tron ngoai tlep tam glac CMN va duong

tron ngoai tiép tam giac CBD. Chirg minh rang AKC =90° .

Ciau V: o
Chirng minh bat dang thuc:

|a—b+b—c+c—a|<( 1 B 1 jz
¢ a b |7 (V1997 1998

Trong d6 1997 < a,b,c <1998




PE THI TUYEN SINH VAO THPT CHUYEN NGUYEN TRAI
A 'NAM HOC 1998-1999 ,
MON THI: TOAN CHUYEN - THOI GIAN: 150 PHUT

Cau I:
xy—y=2
Giai hé phuong trinh < yz—z=2
zx—x=2
Cau II:
Day s0 a, a,,...,a,dugc cho theo quy luét sau:
1
a=La,=a+—;...;a,=a,, +—
a, a

n—1

Chimg minh rang 17 < a,,5 <21

Cau I11I:
Cho tam giac ABC khong can, BD va CE la hai duong phan giac trong cua
gbc B va goc C cat nhau tai / sao cho ID=IE
1) Tinh d6 l6n goc BAC.
2) Chung minh dang thue
3 B 1 N 1
AB+BC+CA AB+BC BC+C(CA

Cau lV: 7 , ‘
_Cho tam giac ABC, M la mét diém bat ki ndm trong tam giac. AM, BM,
CM lan luot cat cac canh BC, CA, AB tai P, Q, R.
Tim gia tri nhd nhat cua biéu thire:
AM N BM N CM
MP MQ MR




PE THI TUYEN SINH VAO THPT CHUYEN NGUYEN TRAI
'NAM HOC 1998-1999 ,
MON THI: TOAN CHUYEN - THOI GIAN: 150 PHUT

Cau I:
+3xy+2y° —x+y—-6=0
Gidi hé phuong trinh { » ~ > Y TETY
X +xy—2y"+8x+10x+12=0

Cau II:

Tim cac sd nguyén k, m, n d6i mot khac nhau va dong thoi khac 0 dé da
thirc x(x—k)(x—m)(x—n)+1 phan tich thanh tich cia hai da thtrc véi hé sb
nguyén.

Cau III:
Cho dudng tron tim O va mot diém M nam ngoai hinh tron. Qua M ké cat
tuyén cat duong tron tai B, C (MC > MB) va tiép tuyén MA (4 14 tiép diém).

1) Goi E, F'la chian duong cao cua tam giac ABC ké tur B, C. Chimg minh
rang EF ludn song song v6i mot duong thang cb dinh khi cat tuyén MBC
thay dbi.

2) Goi H 14 hinh chiéu vuéng goc cia A trén MO. Chimg minh rang t& giac
BHOC 1a tir giac ndi tiép.

3) Tim quy tich trong tdm tam giac ABC khi cat tuyén MBC thay d6i.

Cau lV:

Cho da giac 16i A4,4,4,4,4,4, A, A, co cac goc & dinh bang nhau va d¢ dai
cac canh 13 nhitng sé nguyén. Ngudi ta to mdi canh bing mét trong hai mau
xanh hoac do.

Chtng minh rang bao gid ciing ton tai cach té mau sao cho tong do dai
cac canh mau xanh béng téng do dai cac canh mau do.

CauV: o
Chung minh bat dang thuc:
——\/_‘ voi mne N

3+J_)




PE THI TUYEN SINH VAO THPT CHUYEN NGUYEN TRAI
X 'NAM HOQC 2000-2001 ,
MON THI: TOAN CHUYEN - THOI GIAN: 150 PHUT

Cau I: 7
Tinh gié tri cua biéu thic:
V1995.1997.1998.1999.2000.2001 + 36

Cau I1: ,
1) Tim céac s0 nguyén X, y thdéa man phuong trinh:
‘x—5y+2‘+‘y—4x—3‘+‘x+y+2‘+‘2x+3y+6‘=7
2) Giai phuong trinh theo tham sé m:

Jm—Jm—m—x =x

3) Cho tir giac 16i c6 dién tich bang 1. Tim gi4 tri nho nhit cta tong cac canh
va hai duong chéo.

Cau III: ‘ , , ,
Chung minh rang véi bat ki hai s6 a va b luén tim dugc céc so x, y trong do
0<x<1,0<y<1. Théa man bat dang thirc:

1
—ax—bv|>=
‘xy ax y‘ > 3

J A A 1 ” A N ’ A M M A ’ e 1
Co6 thé thay so 50 bat dang thuc trén bang hang s6 ¢ khac véi c>§du’qc

khong?

Cau lV:

Cho ttr giac ABCD noi tiép dudng tron tim O, hai dudng chéo AC va BD cit
nhau tai /. Goi O, 1a tam duong tron ngoai tiép tam gidc ABI, O, 1a tam cua
duong tron ngoai tiép tam giac CDI.

1) Chung minh t&r gidc O,00,! 1a hinh binh hanh.

2) Mot duong thang qua 7 cit duong tron tim O tai M, N, cat dudng tron tim

O, vatam O, thu tu tai P, Q. Chirng minh rang PM=0ON.



PE THI TUYEN SINH VAO THPT CHUYEN NGUYEN TRAI
NAM HQC 2001-2002 ,
MON THI: TOAN CHUYEN -THOI GIAN: 150 PHUT

Cau I: . i
Churng minh rang bicu thire:

)

Khong phu thudc vao x va y.

2

J;—x+y‘—\y\j

Cau II:
1) Giai phuong trinh
(o =1) —4(x—1) =12(x +1)’
2) Xéc dinh cac gié tri cua m dé phuong trinh:

|x2—4mx+4m2+1|+x2_6x+7_0
‘ =

‘ X—2m
C6 mot nghiém duy nhét.

Cau III: ,

1) Cho hai duong tron tam O, va O, tiép xuc trong tai M (duong tron tam
O, ndm trong), N 1a mt diém ndm trén (O, ) (N khac M), qua N ké mot
tiép tuyén vé6i (0,) cat (0,) tai 4 va B. Pudng thang MN cit(O,) tai E.
Goi 7 1a tiép diém cua tiép tuyén véi (O,) ké tir E. Duong thing ET cét
dudng tron (O,) tai C.

Chtng minh rang 7 13 tAm duong tron noi tiép tam giac ABC.

2) Goi a, b, c 1a d6 dai ba panh tam giac va r, R lan luot la} do d§1i ban kir}h
duong tron ndi, ngoai tiép tam giac ABC. Chung minh rang di€u kién can
va da dé tam giac ABC déu la:

1 1 1 3

— o=

a b c 2Rr
Cau lV:

Cho #n 1a s6 tu nhién 1& va n c6 thé biéu dién khong it hon hai cach 1a tong
cua hai s6 chinh phuong. Chirng minh rang » 1a hgp so.



PE THI TUYEN SINH VAO THPT CHUYEN NGUYEN TRAI
A 'NAM HQC 2002-2003 ,
MON THI: TOAN CHUYEN - THOI GIAN: 150 PHUT

Bai I:
Cho da thic f{x) c6 bdc 2000 théa méin diéu kién f (n):l voi
n
n=1,2.3,..,2001. Tinh gi4 tri 2002).

Bai II:
1) Giai phuong trinh 8vx* +1=3(x" - 2x)
1

2) Cho basb k,m,ne N* dong thoi thoa min l+i+—<1
m n

. I . 1A I 1
Xéc dinh s6 hiru ti ¢ nho nhat sao cho —+—+—<gq.
m n

Bai IlI:

1) Cho tam giac nhon ABC c6 BAC =60° va noi tiép trong dudng tron tim
0. Goi H 1a tryc tam tam giac do.

Chtng minh rang OH = ‘AB - AC ‘

2) Cho tam giac Qéu ABC va mot dudng tron c6 ban kinh bang canh cua tam
giac déu do dong thoi di qua hai dinh B va C sao cho dinh 4 nam ngoai
duong trong, M 1a diém trén dudng tron (M khoéng trung voi B va C).
Chung minh rang MA, MB, MC l1a d6 dai ba canh ciia m0t tam giac vuong.

Bai IV:
1) Cho day sb ty nhién duoc viét theo quy luat sau:
=14u, =144;u, = 1444;..;u, =1444...4 (co n chit s6 40.

T1m cac sb hang cua day la s6 chinh phuong.

2) Lay cac sO nguyén tur 1 dén 9 x€p vao cac 6 cua mot hinh vudng 3x3 6
(m01 s6 chi lay 1 1an) sao cho tong moi hang, moi cot, mdi dudng chéo
déu 1a boi cia 9. Chirng minh rang chir s6 nim ¢ 6 cta tAm hinh vudng 13
boi cua 3.

Hay chi ra mot cach xép c6 s6 ¢ 6 tim 12 6.



PE THI TUYEN SINH VAO THPT CHUYEN NGUYEN TRAI
'NAM HOC 2003-2004 ,
MON THI: TOAN CHUYEN - THOI GIAN: 150 PHUT

Cau I:
Cho hai s6 duong a va b. Xét tip hop T bao gdm céc sb c6 dang
T ={ax+by;x+y=1,x>0;y>0}
2ab
a+b

Chung minh rang céc s6 va vab déu thudc tap hop T.

Cau II:

Cho tam giac ABC, D va E 1a cac tiép diém cua duong tron noi tiép véi cac
canh 4B va AC, dudong phan giac cia goc B cat duong thang DE tai H.

Chung minh tam giac BHC 1a tam giac vuong.

Cau III:
1) Giai hé phuong trinh;

(x+ y)(x2 —yz) =45
(x—y)(x2 +y2)=85
2) Tim céc sb hitu ti a, b, ¢ sao cho cac sb

1 1 | A
a+—;b+—;c+— lacac s6 nguyén duong.
b c a

Cau lV:
Tim da thic f (x) va g(x) hé s6 nguyén sao cho:
f(\/E+x/7)

g(mﬁ):ﬁ

CauV:
Tim s nguyén té p @& 4p* +1 va 6p* +1 déu 1a cac sd nguyén t6

Cau VI:
Cho phuong trinh x* +ax+b=0 c6 hai nghiém 13 x, va x, (x #x,). Dat

n n
_A TN

u (n 1a s ty nhién). Tim gi4 tri ¢ va b sao cho ding thuc

n

X=X,

10



n , y e . 4 A \ J4
U, —uu,,=(-1)" ding v6i moi sO ty nhién n, tr do suy ra

un + un+l = un+2 :

11



PE THI TUYEN SINH VAO THPT CHUYEN NGUYEN TRAI
A 'NAM HOQC 2004-2005 ,
MON THI: TOAN CHUYEN - THOI GIAN: 150 PHUT

Cau I: .
Tim gia tri cia a d€ phuong trinh:

a‘x—a’ +(1—\/§)a2 +(3+\/§)a=3(3x—\/§)
C6 v6 s6 nghiém.

Cau II:
Tim céc s0 ty nhién a, b, ¢ (a <b<c) thoa man dang thuc:

(ol

a—b\/g

Cho a, b, ¢ 1a cac sb nguyén duong sao cho 13 sb hitu ti.
b—c\3

Cau I11:

1) Chirng minh rang b” = ac
2) Véi b#1.Chimg minh rang a” + b* + ¢* 13 hop sd.

Cau lIV:
Cho hinh binh hanh ABCD, M 1a diém nim trong hinh binh hanh sao cho

AMB + CMD =180°. Chimg minh ring MAD = MCD.

Cau V:

Cho tam gidc can ABC(AB = AC), dudng phan gic trong ké tir dinh B cit
canh AC tai D théa man BC =BD + DA.

1) Tinh cac gbc cua tam giac ABC.

2) Ching minh rang @’ +5* =3ab’ (AB=AC=b;BC=a).

12



PE THI TUYEN SINH VAO THPT CHUYEN NGUYEN TRAI
A 'NAM HOQC 2005-2006 ,
MON THI: TOAN CHUYEN - THOI GIAN: 150 PHUT

Cau I:
Cho phuong trinh x* —5x+3=0. q
Goti hai nghiém cia phuong trinh 1a x,x,. Tinh gia tri cia biéu thuc:

A=x -2~ x, +1]

Cau II:
1) Giai hé phuong trinh:

Vx+10+./y—-6=4
{\/x—6 +y+10=4
2) Cho phuong trinh (x—l)(x—Z)(x—3)(x—6):(m2 —l)x2 (4n x)
Gid su phuong trinh c6 bon nghiém 1a x,,x,,x,,x,. Ching minh gia tri cta

bidu thite -+ 4 khong phu thudc vao m.

Cau III:
Cho tam giac ABC(B/A?? # 900) noi tiép duong tron tim O, dudng thang

AB, AC cat duong tron ngoai tiép tam giac OBC tam I 1an luot tai M va N. Goi J
1a diém ddi xtmg ctia  qua MN. Ching minh rang:

1) Tam gidc AMC la tam gidc can.

2) AJ vudng goc voi BC.

Cau lV:
Cho tor giac ABCD n(f)i’tiép duong tron. Goi M, H, K theo thtr tu 1a chan
duong vudng goc ké tor 4 dén CD, DB, BC. Chirng minh HM=HK khi va chi khi

cac duong phan giac goc BAD , BCD va BD déng quy.

Cau V:

Cho ba sb thuc a, b, ¢ théa man a >b>c;abc =1 va a+b+c>l+%+l
a c

Chtng minh rang a +b>ab+1

13



PE THI TUYEN SINH VAO THPT CHUYEN NGUYEN TRAI
A 'NAM HOQC 2006-2007 ,
MON THI: TOAN CHUYEN - THOI GIAN: 150 PHUT

Cau I:
Rt gon biéu thirc: \/1+3\/1+3\/1+3....\/1+ 2 \/1+ 2
3V 4V 5 2005\ 2006

Cau II:
1) Cho hai da thic

f(x)zx5 —3x*+7x° —9x° +8x—2;g(x)=x2 —2x+a
p(x) théa man:

Xéc dinh gia tri cua a dé ton tai da thire
f(x)=g(x)p(x) voi moi gia tri cia x.
2) Goi a la nghiém cia da thic f(x)=x"—x*—1. Tim da thirc /(x) c6 hé

s6 nguyén nhan o +1 1am nghiém.

Cau III:
Cho phuong trinh x* —4x+1=0, goi x,,x, 1a hai nghiém cua phuong trinh.
biat g =~ —% cn=12;3....
n 2\/5

Ching minh rang a, 1a mot s6 nguyén vo1 mo1 n=1;2;3...

Cau lV:
Cho tam giac nhon ABC, goi H 1a tryc tAm va O 1a tim dudng tron ngoai tiép
tam giac ABC.
1) Chtrng minh rang AH=A0 khi va chi khi BAC = 60°
2) BD, CE la hai duong phan giac trong cia goc B, C (D e AC,E € AB). M
1a diém trén BC sao cho tam giac MDE la tam giac déu.
Chung minh rang AH=A0.

CauVv:
Cho a, b, c la cac so thuc thoa man cac diéu kién:
a<b<cia+b+c=6ab+bc+ca=9

Ching minh rang 0<a<l<b<3<c<4

14



: PHAN2 X :
DE THI HOC SINH GIOI CAP TiNH MON TOAN

15



PE THI HQC SINH GIOI CAP TINH MON TOAN
NAM HQC 1996-1997 — THOI GIAN 150 PHUT

Cdu I:
2
1) Cho #Z—%.Haytinh P:#.
X +2x+4 3 X +2x +4
5(x+y)+2xy=-19
2) Gidi h¢ phuong trinh: (x+y)+ 2%y
3xy+x+y=-35

Cau II:
Cho f(x):ax2 +bx+c.
1) Giasir f(x) c6nghiém x,,x,. Ki hiéu P(k)=x'+x;.
Chimg minh rang aP(k +2)+bP(k+1)+cP(k)=0. Ap dung d¢ tinh
9 9
R=(0,5+1,25) +(0,5-1,25) .
2) Cho 0 Sf(m) <1 véime {0;1;2}.
Chung minh f(x)<1,125 véi moi x théa mén 1< x<2.
3) Cho a=1, b va ¢ 1a cac sb nguyén. Chimg minh c6 thé tim dugc sb tu

nhién n sao cho:
f(n+1); £ (n+2)s..5 £ (n+1996) déu 1a hop s6.

Cau I1I: ,
Cho cac so htru ti a, b, ¢ thoa man:
abc =1
a b ¢ b o
_t = — 4+ —

b & a a ¢ b

Chtng minh rang trong ba sd Ja ;3/3 ;3/; c6 it nhat mot s6 1a sb hiru ti.

Cau lV:
Trén cac canh AB, BC, CA theo thir ty liy F, D, E va dung vé phia ngoai tam
giac ABC mot tam giac ACK sao cho ACK = DFE ;647( = FDE . Gia str duong
tron ngoai tiép tam giac DEF cit AC tai M (ndm gitta C va E). Ching minh
rang;

1) FM song song AK.

2) Tu giac DBFK va tam giac ABC c6 dién tich bang nhau.

(con tiép & trang sau)

16



Cau V:
Cho duong thang a cit duong gip khuc kin L tai 1997 diém. C6 ton tai mot
duong thang cat L tai khong it hon 1998 diém hay khong?

17



PE THI HQC SINH GIOI CAP TINH MON TOAN
NAM HQC 1997-1998 — THOI GIAN 150 PHUT

Cau I:
1) Giai va bién luan phuong trinh:
2m(m*=1)  m-1 3m+1
2 2 + =
X —m m—x x+m
2) Tim céc so tu nhién q, b, c thoa man hé phuong trinh:
{cﬁ =b’+¢’ +3abc

(x 13 an, m 1 tham s6)

a’ = 2(b + c)
Cau II: )
Cho a, b 1a hai s6 duong
. a b 1
1) Chirng minh ran + <—
) £ ga“-l—b2 b*+a®>  ab
a+b \/E

Cau III:
1) Cho t&r gidc 18i ABCD, biét goc BAC =30°;ADB =50"; DCA = 40°;
CDB =60"; va ABC + ADC <180°. Tinh c4c gbc cia tir giac ABCD.
2) Cho hinh vuéng ABCD c6 canh bé“tng’a. Mot goc 450‘ quay xung quanh
dinh 4 va nam bén trong hinh vudéng cat canh BC, CD lan luot & M va N.
a) Chimng minh ring (BM + DN)a+BM.DN =a’.
b) Puong thing AM cét duong thang CD tai E. Chimg minh
1 1 1

+ —=
AM?*  AE* 4P

18



PE THI HQC SINH GIOI CAP TINH MON TOAN
NAM HQC 1998-1999 — THOI GIAN 150 PHUT

Cau I:
1) Rut gon: \/7—\/4_8 +\/5—x/ﬁ +\/3—\/§

2) Cho a, b 1a hai s6 duong c6 tong bang V2

2 2
Chung minh bét dang thirc (a + %) + (b + l) >9
a
Cau II:
Cho phuong trinh x* - 2|x|+1-4a” =0 (x 1a 4n s6)
1) Giai phuong trinh khi a = 1.
2) Tim a dé phuong trinh c6 4 nghiém x,,x,,x,,x,. Khi d6 tim gia tr1 l6n

nhat cua bicu thirc x7 + x7 +x; +x;

Cau I1I: )

1) Cho tur gidac ABCD, sao cho AB, CD kéo dai cat nhau tai M; AD, BC kéo
dai cat nhau tai N, duong phan giac AMD va CND cit nhau tai P. Chung
minh rang: Néu tir gidc ABCD nd1 tiép thi tam gidc MNP vudng. Dicu
nguoc lai c6 dung khong?

2) Cho tam gidc can ABC (AB = AC). Trén dudng cao AH lay diém D va
trén canh AC lay diém E sao cho EBC = ACD va BEC = AED. Tinh
EBC.

19



PE THI HQC SINH GIOI CAP TINH MON TOAN
NAM HQC 1999-2000 - THOTI GIAN 150 PHUT

Cau I:

= (Jirea) -i=a)

voi —1<a <1
2++1-a?

Rt gon biéu thitc 4=

Cau II: , ‘
Cho hai s6 a va b nguyén. Chung minh rang phuong trinh
x” +3ax — 3(b2 + 1) =0 khong c6 nghiém nguyén.

Cau I11: ,
Cho hai duong tron tdm O, va tdm O, cat nhau tai 4 va B, qua 4 ké cat
tuyén bat ky cit duong tron tim O, tai C va duong tron tam O, tai D.
1) Puong thang A0, cit duong tron tim O, tai P, duong thezmgAO1 cit
duong tron tim O, tai Q. Chirng minh rang PCA = Q/Eél .
2) Goi M, Nla diém chinh gitra cung CB va BD (khong chira 4), K 1a trung
diém doan CD. Chirng minh rang MK vudng goc vo1 NK.

Cau lV:
Cho \/E—ﬂ>0 (m, n 1a cac sd ty nhién khac 0). Ching minh ring
n
N A
n  3mn

20



PE THI HQC SINH GIOI CAP TINH MON TOAN
NAM HOC 2000-2001- THOI GIAN 150 PHUT

Cau I:

1) Cho (x+\/1+x2)(y+\/1+y2):1. Tinh x+ y.
2) Cho (x+\/1+y2)(y+\/1+x2):1. Chtng minh rang x+ y=0.

Cau II:
1) Tim sb nguyén x dé 2x* +3x—35= p* véi p 1a s6 nguyén to.

X' +y =1

¥ +y =1

2) Giai hé phuong trinh {
Cau I1I:
Cho hai diém C va D nim trén nira dudng tron tdm O dudng kinh AB (C nim
giita 4 va D). Pudng tron qua 3 diém 4, C, O cit dudng tron qua 3 diém B, D, O
tai N. Puong thang 4D cit dudng thang BC & 1.

1) Chirng minh rang bn diém 4, B, I, N cing nam trén mot duong tron. Va

bon diém C, D, I, N cling nam trén mot duong tron.
2) Chirg minh rang tam giac ONI vudng.

Cau IV:

Cho hai s6 thuc x va y. Chirng minh rang luén ton tai mot s6 hiru ti xen gitra hai
sO ay.
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PE THI HQC SINH GIOI CAP TINH MON TOAN
NAM HOQC 2001-2002 — THOI GIAN 150 PHUT

Cau I:
Cho phuong trinh: x* —(2m —1)x + (m2 —2m— 1) =0
1) Tim diéu kién cua m dé phuong trinh c6 hai nghiém.
Got x,,x, 1a hai nghiém ctua phuong trinh. Tim dang thirc 1ién hé¢ gitra x, va
x, khong phuy thudc vao m.

2) Tim gia tri ctia m dé x° + x; =36.

Cau I1:

\/xz+x+y—0,75+\/y2+x+y—0,75 +x+y=4,5
\/x2+x+y—0,75 +\/y2+x+y—0,75—x—y:1

Giai h¢ phuong trinh {

Cau III:

Cho tam gidc ABC vudng tai A. Ké duong cai AH (H € BC). Goi D 1a diém
dbi xtmg ctia A qua H. I 13 diém trén HD. Qua I ké duong thang cit canh AC tai
M va CD kéo dai tai N sao cho /M =IN .

Chung minh rang tam gidc BMN 1a tam giac can

Cau IV:

Cho a, b, ¢ 1 céc sb thuc khong am thoa man ab + bc + ca + abc = 4.
Chung minh rang a+b+c>ab+bc+ca.
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PE THI HQC SINH GIOI CAP TINH MON TOAN
NAM HOC 2002-2003 — THOI GIAN 150 PHUT

Cau I:
Tinh gia tri ctia biéu thirc 4 = x> +2002x — 2003 véi

_(27+10\/§)\/27—10J§—(27—10&) 27+1042
. (\/\/E—3+\/\/E+3):\/\/§+2

Cau II:
1) Cho phuong trinh x* +(a—4)x+a”>-3a+3=0. Goi x,,x, 13 hai nghiém
2 2
ctia phuong trinh. Tim gia tri cta a dé SR - 8

l-x 1-x 9

2: 8 2 2

2) Giai h¢ phuong trinh yo=(r )(x * )
¥ +16(x+1)=5x" +(8+4x)y

Cau I1I:
Cho da giac ABCDE ndi tiép trong mot dudng tron. Goi M 1a giao diém cua AC
va BD, N la giao diém cta AD va CE, cac tam giac ABM, AMN, AEN, CDM,
CDN c6 dién tich bang nhau. Chtrng minh rang:

1) T gidc CMND la hinh thang can

2) AB’> + AC.AE = AD?

Cau lV:
Cho a, b, ¢ 1a cac sb thuc khong am va a® +b* +¢* =1.
Chtng minh rang a + b + ¢ < 2abc + V2
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PE THI HQC SINH GIOI CAP TINH MON TOAN
NAM HOC 2003-2004 — THOI GIAN 150 PHUT

Caul:
Giai phuong trinh:
‘xy—x—y+a‘+‘x2y2+x2y+xy2—4b‘=0
4=(\57 + 336 +/38 + 6)('57 - 36 /35 + 6)
b=17-122 +43-22 +/3+22
Ciu II:

Hai phuong trinh x*+(a—1)x+1=0;x*+(b+1)x+c=0 c6 nghiém
chung, dong thoi hai phuong trinh x* +x+(a—1)=0;x" +cx+(b+1)=0 ciing

c6 nghiém chung.
2004a
b+c

Tinh gia tri cua biéu thirc

Cau I1I:

Cho hai dudng tron (O,) va (0,) cat nhau tai A va B. Pudng thang 0,4
cit (0,) tai D. Puong thing 0,4 cit (O,) tai C. Qua 4 ké duong thing song
song v6i CD cét (O,) tai M va cat (0,) tai N. Chimg minh rang:

1) Nam diém B,C,D, 0,,0, cung nam trén mot duong tron.
2) BC+BD=MN

Cau lV:
Tim céc so thyc x va y théa man x° + 3> =3 va x+ y 1a mot so nguyén.
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PE THI HQC SINH GIOI CAP TINH MON TOAN
NAM HOC 2004-2005 — THOI GIAN 150 PHUT

Cau I:

1) Goi x,,x, la nghiém cua phuong trinh x*>+2004x+1=0 va x,,x, la
nghiém cta phuong trinh x*+2005x+1=0. Tinh gia tri cta biéu thuc
(x,+x3)(x, + ;) (%, —x,) (x, — x,)

2) Cho a, b, ¢, d 1a cac s thuc va ¢ + b* <1. Chitng minh ring phuong trinh
(a2 +b’ —l)x2 —2(ac+bd —l)erc2 +d* —1=0 ludn c6 nghiém.

Cau I1:

m+1l n+l1
+

n m
rang udc chung 16n nhat cua m va n khong 16n hon Vvm +n .

1a s6 nguyén. Ching minh

Cho hai s6 tu nhién m va n thoa man

Cau III:
Cho hai duong tron (01) va (02) cit nhau tai A va B. Tiép tuyén chung ciia hai
dudng tron gan B ¢6 tiép diém 1a C va D; Ce(0,);D(0,). Qua A ké duong
thang song song v6i CD, cit (O,) tai M va cét (O, ) tai N. DPuong thing BC, BD
cat duong thang MN tai P, Q. Pudng thang CM va DN cit nhau tai E. Chung
minh rang: v v

1) Puong thang AE vudng goc véi duong thang CD

2) Tam giac EPQ Ia tam gidc can

CaulV:

e . x+y=1
Giai hé phuong trinh < 7,
x+y =11
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PE THI HQC SINH GIOI CAP TINH MON TOAN
NAM HQC 2005-2006 —- THOI GIAN 150 PHUT

Cau I: 7
Rt gon biéu thic

A_a3—5a+(a2—1>\/a2—9+a2+3

a3—5a+(a2—1)\/a2—9—a2—3

Cau II:

Chimg minh rang cos72° =

J5-1
4

Cau I1I:
1) Cho phuong trinh 3x* —(2p—1)x+ p* —6p+11=0 (p 1a tham s0)
Tim cac s6 hitu ti p dé phwong trinh c6 it nhit mot nghiém nguyén.
2) Giai hé phuong trinh

(\/;—2)/)(1— 2;\/;}:3
(x+4y2)(1+ 4);2):25
Cau lVv:

Cho hai duong tron (0, ),(0, ) cat nhau tai 4 va B.
1) Mot diem M trén (0O,), Qua M ké tiép tuyén MD véi (0,) (D la tiép

2

diém). Ching minh rﬁng biéu thirc khong phu thudc vao vi tri

cua M trén (O,).

2) Kéo dai AB vé phia B iy diém C. Tt C ké hai tiép tuyén CE, CF véi
dudng tron (O,) (E, F 1a céc tiép diém va F nam cung phia véi (O,) bo
AB). Pudng thang BE va BF cat dudng tron (02) tai P va Q. Goi [ 1a
trung diém ctia PQ. Chirmg minh ring ba diém E, F, I thang hang.
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Bai 1: Cho tam gidc cAn ABC(AB=AC). M 1a diém chuyén dong trén canh
day BC. Dyng duong tron thir nhat di qua M va tiép xtc véi AB tai B, duong
tron tht hai di qua M tiép xtic voi AC tai C. Hai duong tron nay cat nhau tai D.
1) Chirng minh dudng thang DM ludn di qua 1 diém cb dinh
2) Chimg minh tong do dai hai duong tron trén khong phu thudc vao vi tri
cua M.
(Dé thi tuyén sinh vao THPT Chuyén Nguyén Trdi- nam 1997-1998 — Mén Todn
cho cac 1op chuyén KHTN — Bd cai bién)

Bai 2: Cho 1997 s6 thuc a,,a,.,...,a,,,, thda man
a+a,+a;+...+a,y,=0
al+ @ +a; +..+ah,, =1997
Chtng minh rang trong 1997 s6 d6 bao gid ciing ton tai hai s co tich khong
vuot qua —1. N
(Dé thi tuyén sinh vao THPT Chuyén Nguyén Trai- nam 1997-1998 — Mon Todn
cho cac 16p chuyén KHTN)

Bai 3: Cho tam giac nhon ABC. D la mot diém trén canh BC.

1) Goi O;0;;0, thu ty lam tdm cac duong tron ngoai tiép tam gidc ABC;
ABD; ADC. Chimg minh rang 00,0, 1a tam gi4c can khi va chi khi AD la
phan giac BAC.

2) Dung diém D sao cho Sa _ VA2

ADC

(Pé thi tuyén sinh vao THPT Chuyén Nguyén Trdi- nam 1998-1999 — Mén Todn
cho cac 16p chuyén KHTN- Pa cai bién)

Bai 4: Tim cac cip s6 tu nhién (x,y) thoa man phuong trinh:

x> =3xy -2y +8=0
(Dé thi tuyén sinh vao THPT Chuyén Nguyén Trdi- nam 1998-1999 — Mén Todn
cho cac 16p chuyén KHTN)

Bai 5: Cho ntra duong tron tam O, duong kinh 4B, M la diém chuyén dong trén
nua dudng tron. T1ep tuyén tai M cit tiép tuyen tai 4 va B lan luot & C va D.
Puong thang OC cit AM tai E va duong thang OD cat BM tai F. Chung minh tir
giac CEFD ndi tiép va xac dinh vi tri ciia M dé duong tron ngoai tiép tr giac
CEFD c6 chu vi nhd nht.

(Dé thi tuyén sinh vao THPT Chuyén Nguyén Trdi- nam 1999-2000 — Mén Todn
cho cac 16p chuyén KHTN- Pa cai bién)
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Bai 6: Tim céac sd nguyén x, y, z Vi x < y <z théa min phuong trinh:

x4(y2 +22)+y4(x2 +22)+z4(x2 +)/2)Jr2)c2)/222 =50
(Dé thi tuyén sinh vao THPT Chuyén Nguyén Trdi- nam 1999-2000 — Mén Todn
cho cac l6p chuyén KHTN)

Bai 7: Tim gia tri nho nhat cua biéu thic M =x*+2y*—z> v6i x,y,z thoa
. 2x+y—z=2
man:
4x+3y—-z=10
(Pé thi tuyén sinh vao THPT Chuyén Nguyén Trdi- nam 2000-2001 — Mén Todn
cho cac 16p chuyén KHTN)

Bai 8: Cho duong tron (O) va day BC khong qua tam. A 13 diém chuyén dong
trén dudng tron sao cho tam giac ABC nhon. BM va CN la cac duong cao cua
tam gidc ABC. (M € AC;N € AB). Chimng minh rdng d¢ dai duong tron ngoai
tiég tam giac AMN khong doi. N

(Dé thi tuyén sinh vao THPT Chuyén Nguyén Trai- nam 2000-2001 — Mon Todn
cho cac l6p chuyén KHTN- Pa cai bién)

Bai 9: Cho x, y,z 1a cac s6 duong va xy + yz + zx = 1. Chirng minh rang;

\/x2 +xy+y° -1—\/yz+yz-|—z2 -|—\/zz+zx-|—x2 >3
(Pé thi tuyén sinh vao THPT Chuyén Nguyén Trdi- nam 2001-2002 — Mén Todn
cho cac 16p chuyén KHTN)

Ja* +b* —~d* +¢

(Dé thi tuyén sinh vao THPT Chuyén Nguyén Trdi- nam 2002-2003 — Mén Todn
cho cac 16p chuyén KHTN)

Bai 10: Chirng minh ring <|b—c| véi a,b,ceR

Bai 11: Cho duong tron (O) va day AB, M la diém chuyén dong trén duong
tron. Tir M ké MH vudng goc AB (H € AB). Goi E va F la hinh chiéu cua H
trén MA va MB. Qua M ke duong thang vudng goc véi EF cat day AB tai D.
1) Chimg minh rang duong thang MD ludn di qua 1 di€ém ¢6 dinh khi M thay
doi trén duong tron.

2) Chirng minh MA = AH AD
MB BD BH

(Dé thi tuyén sinh vao THPT Chuyén Nguyén Trdi- nam 2003-2004 — Mén Todn
cho cac 16p chuyén KHTN)
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Bai 12: Cho ba s6 thuc duong a,b,c thdoa man ab>c;a’ +b’ =c’ +1. Ching
minh rang a+b>c+1.

(Pé thi tuyén sinh vao THPT Chuyén Nguyén Trdi- nam 2004-2005 — Mén Todn
cho cac l6p chuyén KHTN)

Bai 13: Cho duong tron (O) va day 4B khong qua tim. M 1a diém trén duong

tron sao cho tam gidc ABM nhon. Phan giac MAB va MBA cit (0) lan luot tai
P va Q. Goi I va giao diém cta AP va BO.
1) Ching minh rang MI vudng goc PO
2) Chtng minh rang tiép tuyén chung ciia duong tron tdm P tiép xtc voi
MB, va duong tron tam Q tiép xtic vi MA ludn song song voi mot duong
thang c6 dinh khi M thay do6i.
(Pé thi tuyén sinh vao THPT Chuyén Nguyén Trdi- nam 2004-2005 — Mén Todn
cho cac 16p chuyén KHTN)

Bai 14: Cho tam gi4c nhon ABC ndi tiép duong tron (0). Goe BAC =60". H Ia
tryc tam tam giac ABC. Duong thang OH cit AB va AC lan luot & M va N.
Ching minh rang BM +CN = MN N

(Dé thi tuyén sinh vao THPT Chuyén Nguyén Trai- nam 2005-2006 — Mon Todn
cho cac 16p chuyén KHTN — Pa cdai bién)

Bai 15: Cho phuong trinh ax® +bx+c=0(a#0) c6 hai nghiém la x,,x, thoa

man ax, +bx,+c =0. Tinh gié trj cta biéu thic M = a’c +ac® + b’ —3abc
(Pé thi tuyén sinh vao THPT Chuyén Nguyén Trdi- nam 2005-2006 — Mén Todn
cho cac l6p chuyén KHTN)

5 3
Bai 16: Tinh gid tri cia A=* % Y9 5 X 1
x'+3x" +11 x+x+1 4

(Pé thi tuyén sinh vao THPT — nam hoc 2004-2005)

Bai 17: Tim sb nguyén m dé \'m® + m + 20 1a sd hitu ti.
(Dé thi tuyén sinh vao THPT — nam hoc 2003-2004)

7 / 7
Bai 18: Tim s6 nguyén 16n nhat khong vuot qua (7 +443 )
(Pé thi tuyén sinh vao THPT — nam hoc 2002-2003)
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Bai 19: Tim cdp s nguyén (x,y) théa man phuong trinh:

3Wx + 74y =~/3200

(Dé thi tuyén sinh vao THPT — nam hoc 2001-2002)

Bai 20: Tam giac ABC c6 cic canh théa min diéu kién BC > AC (AB+AC).
Gia st D 1a mot diém trén BC kéo dai sao cho CAD = ABC. Chtrng minh rang:
BD-AD ___ AB’
AD  BD’ - 4D’

Bai 21: Ching minh bat dang thirc sau véi a, b, ¢ duong:
bc ac ab
2 + 2 + 2
. o a"+2bc a +2ac ¢ +2ab
(Dé thi chon doi tuyén hoc sinh gioi Tinh Hai Duwong — vong 1 — Nam hoc 1997-
1998- da ca bién)

<1

Bai 22: Cho ti gidc ABCD ndi tiép duong tron tam O. Goi H, K lan luot 1a tryc
tAm clia cac tam gidc BCD va ACD. Chung minh AH, BK cat nhau tai trung
diém mdi doan.

(Dé thi chon ddi tuyén hoc sinh giéi Tinh Hai Dwong - vong 1 — Nam hoc 1997-
1998)

Bai 23:
1) Tim s6 c6 ba chit s6 aba sao cho aba :(a+b)3
X a+b 3
2) Tim cac s0 nguyén a, b thoa man ——=—
) s a’*—ab+b* 7

(Dé thi chon doi tuyén hoc sinh gidi Tinh Hdi Duong — vong2 — Nam hoc 1997-
1998)

Bai 24: Cho a, b 1a cic sb thuyc duong va ¢’ +b° >4’ +b*. Chimg minh ring
a + b’ <2 5 N
(Pé thi tuyén sinh vao THPT Chuyén Nguyén Trai)

Bai 25: Giai phuong trinh vx* + x—1+3x—x* +1=x> —x+2.
(Dé thi tuyén sinh vao THPT Chuyén Nguyén Trai — Du bi)

(Con tiép & trang sau)
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5 bai todn tir 26 t&i 30 la 5 bai todn trong Dé thi chon dpi tuyén hoc sinh gidi
tinh Hai Dwong nam 1997.

Bai 26: Tim tat ca cac sd tu nhién k thoa man: Tich cac chit sd cua k bang
44k —86868.

3 3
. -y =2b
Bai 27: Giéi h¢ phuong trinh { © ~ 7
Xy—xy =b
Bai 28: Tim mbi lién hé gitra a,b,c biét rang tich mot nghiém cua phuong trinh
x> +ax+1=0 véi mot nghiém ndo dé ctiia phuong trinh x* +bx+1=0 1a mot
nghiém cua phuong trinh x> +cx+1=0.

Bai 29: Cho MN 1a mot day clia dudng tron (O). V& mot tam giac ABC bét ki ¢6
AB la duong }(inh cua duong tron va hai canh AC, BC lan luot diqqua ,M, N.
Chung minh rang dudng cao ha tir C ctuia tam giac ABC di qua mét diém co dinh.

Bdi 30: Trong lyc giac 16i ABCDEF d¢ dai cac duong chéo AD, BE, CF déu lén
hon 2. Hé1 ¢6 thé luon tim dugc ¢ luc gide d6 mdt canh c¢6 dd dai 16n hon 1 hay
khong?

HET
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