SO GIAO DUC VA BAO TAO PHU THO
KY THI CHON HOC SINH GIOI CAP TINH LOP 12 THPT NAM HOC 2001 - 2002

= , , Mon Toan
PE CHINH THUC

Thoi gian lam bai: 180 phiit, khong ké thoi gian giao dé

Dé thi c6 01 trang

BAI 1. Cho cic s6 nguyén duong X, y, z thay ddi c6 tdng 1a 2002. Hiy tim gid tri 16n
nhat va gia tri nho nhat ctia biéu thic: P =x!y!z!.

BAI 2. Hiy tim da thic f (X) c6 bac thap nhat nhan gia tri cuc dai la 6 tai x=1 va gia
tri cu tiéu 12 2 tai x=3.
BAI 3. Gidi hé phuong trinh:

Xlogyz + Zlogyx _ 512

ylogZ X + XlogZ Y — 8
Zlong i leng _ 2\/5

BAI 4. Cho ddy s6 {x,}  dugc xay dung boi x,=1000 va X,,, —%(Xn +&] v6i

X
X0 ~~/2002| <107

n

V¥n > 0. Ching minh rang limx, =~/2002 va

X—>»00

BAI 5. Cho tam gidc ABC bién thién nhung luon vuong géc tai A va cé dudng cao AH
12 mot doan thang c6 dinh cho truée. Goi E, F thi tu 13 hinh chiéu cia H 1én AB va
AC. Ching minh rang t¢ gidc EBCF noi ti€p dudng tron va tam dudng tron nay niam
trén mot dudng thang cd dinh.
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SO GIAO DUC VA BAO TAO PHU THO
KY THI CHON HOC SINH GIOI CAP TINH LOP 12 THPT NAM HOC 2002 - 2003

N ) Mon Toan
PE CHINH THUC , .
Thoi gian lam bai: 180 phut, khong ké thoi gian giao dé
Dé thi c6 01 trang
BAI 1
Cho x 12 s6 thuc duong. Chiing minh ring véi moi so tu nhién n ta c6 bat dang thic:
X2 3 Xn
e >l+X+—+—+..+—
2! 3! n!
BAI 2

Ching minh ring v6i moi s6 nguyén duong n tuy y, da thic sau day khong thé c6
nhiéu hon mot nghiém thuc:

n n-1

n! (n-1)!

X
+m+7+1

BAI 3.

x—1

Cho ham s6 y = f(X):aX 35 v6i a 1a tham s duong
a +oa

1) Tim tap gid tri chia f (x).

2) Tim a dé tap gid tri cha f (x) khong thé chita bét c mot s6 nguyén chan nao.
BAI 4
Cho phuong trinh x* +ax’ +bx*> +ax+1=0 c6 it nhat mot nghiém thuc. Tim gid tri
nhd nhat cia a* + b’
BAI S
Cho dudng tron:  (C):x* + y* +3ax=0

(C,):(1+m*)(x* +y*) - 2ax—2amy —3a* =0

Trong d6 a 1 hing s6 thuc khdc 0, m 1a tham s6 thyc. Ching minh (C,,) Iuon cat (C)

tai hai diém phan biét va céc ti€p tuyén tai mdi diém chung Ay ludon vuong géc véi
nhau.

Hova tén thi SinR:............c..ccooeeeeeeeeeieeceeeieeeeeen S6'bdo danh..................

Ghi chu: Can bo coi thi khong gidi thich gi thém.
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SO GIAO DUC VA BAO TAO PHU THO
KY THI CHON HOC SINH GIOI CAP TINH LOP 12 THPT NAM HOC 2003 - 2004

= , , Mon Toan
PE CHINH THUC

Thoi gian lam bai: 180 phiit, khong ké thoi gian giao dé

Dé thi c6 01 trang

Bai 1 (2,0 diém). Giai hé phuong trinh:
x> ++/x =2y
{yz +.Jy =2x
Bai 2 (2,0 diém)
Cho hai dudng tron (O;;R,),(O,;R,) cét nhau tai A, B. S 1a mot diém c6 dinh nam trén

duong thang AB sao cho A niam giita S va B, mot cit tuyén thay déi di qua B cat cac
dudng tron (O,R ),(0,,R,) lan lugt tai M, N. Pudng thang SM cét dudng tron (O, R))

tai diém thi hai P, dudng thang SN cét dudng tron (O,,R,) tai diém thi hai Q.
1- Chiing minh t& gidc MPQN ndi ti€p.
2- Ching minh dudng tron (C) ngoai ti€p tam gidc SPQ luon di qua di€ém c6 dinh
tha hai khac S.
3- Goi I 1a trung diém ctia MN, J 12 giao cua SI v6i dudng tron (C), ching minh
rang J luon thudc mot dudng tron ¢d dinh.
Bai 3 (2,0 diém). Cho a, b, ¢ 1a c4c s6 duong, chiing minh rang:

4 4 4
a b C a b ¢
,3/—4+,3/—4+,3/—42—+—+—
b c a b ¢ a

lan (n>2) s6 nguyén phan biét. Ching minh ring da thc:

Bai 4 (2,0 diém)
Cho a, a,,..., @

P(x)=(x-a) (x-a,) ..(x—a,)" +1 khong thé phan tich dugc thanh tich ctia hai da
thiic v6i hé s6 nguyén.
Bai 5 (2,0 diém)

Cho day so {Xn}:;1 thoa man X, =1, X,,, = \/er +X, +1 —\/Xﬁ — X, +1 v61 moi n nguyén

n+1
duong.
1- Chiing minh rang day s6 trén c6 giGi han.

2- Tim gidi han cta day so6 do.

Hova tén thi SinR:............c..ccooeveeeeeeeieeieeiieeeeeen S6'bdo danh.................
Ghi chu: Can bo coi thi khong gidi thich gi thém.
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SO GIAO DUC VA BAO TAO PHU THO
KY THI CHON HOC SINH GIOI CAP TINH LOP 12 THPT NAM HOC 2004 - 2005

= , , Mon Toan
PE CHINH THUC

Thoi gian lam bai: 180 phiit, khong ké thoi gian giao dé

Dé thi c6 01 trang

Bai 1 (2,5 diém)
Giai hé phuong trinh sau:

2X+ Xy =Yy
2y+Vyiz=12
27+ 7°X = X

Bai 2 (2,5 diém)

Cho day so {un}:zo vOi U, =3;u,=17;u,,, =6U,,, —U, vOi moi n tu nhién.

2

S e . . 2, u N ’ s
Chitng minh rang: V61 moi n ty nhién ta cé ”2 1a mot s6 chinh phuong.

Bai 3 (3,0 diém)

Cho tam giac ABC c6 cac canh BC=a, CA=b, AB=c va ban kinh dudng tron ngoai ti€p
12 R. Goi G la trong tam tam gidc, C4c dudng thang AG, BG, CG lan luot cat dudng
tron ngoai tiép tai D, E, F tuong tng. Chiing minh rang:

2., 1,1 gﬁ(hhlj

R GD GE GF a b c
Bai 4 (2,0 diem)
Cho tam giac ABC, goi do dai cac canh tuong tng véi cac dinh A, B, C lan luot 1a a, b,
¢, do dai cac duong cao tuong ung lan luot 1a h ,h ,h. va do dai cic duong trung tuyén

bs"'c

tuong tng 1a m_,m,,m_. Ching minh rang:

h,.m!+h.m!+h.m!>9335"

Hova tén thi Sinhi:............c..cccoooveeeeeeeiieceeeieeceen S6'bdo danh..................

Ghi chu: Cdn bo coi thi khong gidi thich gi thém.
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SO GIAO DUC VA BAO TAO PHU THO
KY THI CHON HOC SINH GIOI CAP TINH LOP 12 THPT NAM HOC 2005 - 2006

pE CHINH THUC Mon Toan

Thoi gian lam bai: 180 phiit, khong ké thoi gian giao dé
Dé thi c6 01 trang

BAI 1 (2,0 diém)

Chitng minh ring cdc dé thi ciia hai hAim s6 y=x> -1 va y= c6 ba di€ém chung

X
phan biét. Tim tAm va béan kinh dudng tron di qua 3 diém Aay.

BAI 2 (2,0 diém)

Ching minh rang phuong trinh 3* +5* = 6x+ 2 chi ¢6 hai nghiém phan biét va tim hai
nghiém doé.

BAI 3 (2,0 di¢m)

Tim tit ca cdc gid tri ma tong X+ Y+ 2z ¢6 thé nhan dugc, vdi x, y, z 1a nghiém cua hé
phuong trinh:

x=y(4-y)
y=2(4-12
z=x(4-x)

BAI 4 (2,0 diém)

Cho tit dién OABC c¢6 cac canh OA, OB, OC d6i mot vuong géc v6i nhau, ngoai tiép
mot hinh ciu ban kinh 7. Goi /4 12 do dai dudng cao ha tir O dén mat phang (ABC). Hoi
rang trong s6 nhitng ti dién nhu thé, ti dién nao co ti s6 gitta 4 va r dat gid tri 16n nhat.

BAI 5 (2,0 diém)

Cho hinh chép S.ABCD déy ABCD 1a hinh binh hanh, Goi K 12 trung diém ctia SC. Mat
phang di qua AK céit SB, SC ti ty tai M va N. Dat V, =V >V =V ascp- Chiing
minh:

Hova tén thi Sinh:...............cccoooeeveeeeeieeceeeeeeeeen S6'bdo danh.................

Ghi chii: Cdn bo coi thi khong gidi thich gi thém.
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SO GIAO DUC VA BAO TAO PHU THO
KY THI CHON HOC SINH GIOI CAP TINH LOP 12 THPT NAM HOC 2006 - 2007

pE CHINH THUC Mon Toan

Thoi gian lam bai: 180 phiit, khong ké thoi gian giao dé
Dé thi c6 01 trang

BAI 1 (2,0 diém)
a) Giai bat phuong trinh: 27 -7.3" +6<0
b) Cho 2006 s6 duong X, X, ,..., X,ps €0 tong bang 2050. Tim gid tri 16n nhat cta tong
S=X +X + .ot X
BAI 2 (2,0 di¢m)

a) Tinh dao ham ctia ham s6: f(X):§/1+X+3/1—X

b) Chitng minh bat ding thic: %/3 +33 + 3/3 33 <233
BAI 3 (2,0 diém)
Ching minh trong moi tam giic ta c6

Al B C_43
coS—,[/cOS—.cOS— < ——
2 2 2 9
BAI 4 (2,0 diém)

Trong t& dién ABCD cédc canh DB va DC vuong goc voi nhau va chan duong vuong
géc ha tir D xuong mat phang (ABC) trling véi truc tam cta tam gidc ABC. Ching
minh rang
(AB+BC +CA)  <6(AD +BD +CD)’

Vi tit dién nao thi xay ra dau dang thitc?
BAI 5 (2,0 diém)
Cho hai dudng tron C(I; R) va C'(I'; R") ¢6 tam va ban kinh thay d6i nhung luon tiép
xtic v6i mot dudng thang co dinh thit tu tai hai diém c6 dinh A va A'. Ta néi rang hai
dudng tron nay cat nhau theo géc « néu hai ti€p tuyén véi hai dudng tron tai giao
diém cuia ching tao véi nhau mot géc o .

a) Ching minh rang hai duong tron (C) va (C') cat nhau theo géc « khi va chi khi

1" =R*+R"”+RR'cosaII
b) Tim tap hop giao diém M ctia (C) va (C')

Hova tén thi SinR:............c..ccooeeeeeeeeeiieceeeieeeeen S6 bdo danh..................

Ghi chii: Cdn bo coi thi khong gidi thich gi thém.
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SO GIAO DUC VA BPAO TAO PHU THO
KY THI CHON HOC SINH GIOI CAP TINH LGP 12 THPT NAM HOC 2007 - 2008

pi CHINH THUC Mon Toan

Thoi gian lam bai: 180 phut, khong ké thoi gian giao dé
Dé thi ¢6 01 trang

Caul (1,5 diém)
Giai phuong trinh: ~ 3X* —2X+4—4X’ +1=0
Cau 2 (2,0 diém)
Giai hé phuong trinh:
3x—1=y’ -2y +3y
3y—1=2"-22"+3z
37—1=Xx—2Xx" +3X
Cau 3 (1,5 diém)
Cho tam gidc ABC, duong tron tam I ndi ti€ptam giac ti€p xuc véi canh BC tai D, ké
duong kinh DM clia dudng tron, duong thing AM cat canh BC tai N. Chiing minh ring
BN=CD.
Cau 4 (2,0 diém)
l, Xoo = 3%, vG1 moi n nguyén duong.
6 2X, +1 '

1) Chiing minh rang diy so trén c6 giéi han va tinh giGi han do.

Cho day so {Xn}:;l thao man X, =

2) Tim s6 hang tong quat ciia ddy s6 da cho.
Cau 5 (1,0 diém)
Tim tat c4 céc s6 nguyén duong n sao cho bat dang thiic

X;FXs et X X2 (X H X e+ X)X,

thoa man véi moi s6 thue X, X, ..., X, X
Cau 6 (2,0 diém)
Cho tit dién ABCD c¢6 cic cdp canh d6i bang nhau ting doi mot. Goi I, J 14n luot 1a
trung diém ctia cdc canhk BC va AD.

1) Chitng minh rang IJ 1a duong vuong géc chung ctia BC va AD.

2) Tim tap hop cdc diém M sao cho téng MA+MB+MC+MD nho nhét.

Hova tén thi Sinh:............cc.ccoooeveieeiieiieceeceeeeeann S6'bdo danh..................

Ghi chii: Cdn b coi thi khong gidi thich gi thém.
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SO GIAO DUC VA DAO TAO PHU THO
KY THI CHON HOC SINH GIOI CAP TINH LGP 12 THPT NAM HOC 2008-2009

Mon Toan

Dé chinh thire Thoi gian lam bai: 180 phiit khong ké thoi gian giao dé

Dé thi ¢6 01 trang

Céu 1 (2,0 diém)

Giai bat phuong trinh
2" —x+1

(log2 ‘X‘ —2)(X2 —25) -

Céu 2 (2,0 diém)
Giai hé phuong trinh

X' —8X =Yy +2y
X’ =3=3(y*+1)

Céu 3 (2,0 diém)

Cho hai tia Ox, Oy vudng goc voi nhau tao O. Trén tia Ox, Oy lan luot lay cac diém
A, B khong trung voi O sao cho dién tich tam giac OAB bang S cho trude. K¢ OH
vudng goc véi AB (H € AB), goi O,,0, lan luot 14 tim dudng tron ndi tiép cac tam

gidc OHA va OHB, duong thang 0,0, lan luot cit OA, OB tai L, J.

1) Chung minh tam gidc OlJ 1a tam giac can.

2) Xac dinh vi tri cac diém A, B sao cho dién tich tam giac OlJ 16n nhét.
Cau 4 (2,0 diém)

Cho day s0 (X,) thod man x, =1, x,,, =\/xn (X, +1)(x, +2)(x, +3)+1 v6i moi n nguyén

L1
duong, dat y_=
& dat o ; X, +2

(n=1,2,3..). Tim limy, .

Céu 5 (2,0 diém)
Cho hinh chép S.ABC, tir diém O nim trong tam giac ABC v€ cac duong thang lan
lugt song song voi cac canh SA, SB, SC va cat cac mat (SBC), (SCA), (SAB) tuong
ung tai cac diém D, E, F.

OD OE OF

SA SB SC
2) Xac dinh vi tri cia diém O dé thé tich cua hinh chop O.DEF dat gia tri 16n nhét.

1) Chitng minh rang

Hova tén thi Sinh:............cc.ccoooeveieeiieiieceeceeeeeann S6'bdo danh..................
Ghi chu: Cdn bo coi thi khong gidi thich gi thém.
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