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S6 Giao Duc - Pao Tao tp HCM Pé thi Chon Hoc Sinh Gioi 16p 12
Ngay thi Mon thi: Toan hoc
Néam 2010 Vong 1
Bai 1.
Giai hé phuong trinh

Xl yl0 = 22 4 12
Tyt + 13x+ 8 = 2y*{/x(3x2 +3y2 — 1).

Bai 2.

Xéc dinh da P(x) v6i hé s6 thuc thda man
P((x+1)210) = (P(x) +3x +1)?919 — (x +1)2919 yva P(0) = 0

Bai 3.
Cho hinh thang ABCD c6 AD||BC. Mot diém E di dong trén AB, goi 01,05 lan lugt 1a tim
dudng tron ngoai tiép tam giac AED, BEC.
Chitng minh rang do dai O; 0, khong ddi.

Bai 4.
1) C6 ton tai hay khong hai da thiic bac hai g(x) va a(x) sao cho g(h(x)) = 0 c¢6 bdn nghiém
1,2,3,4.
2) C6 ton tai hay khong ba da thic bac hai g(x),h(x) va z(x) sao cho z(g(h(x))) = 0 ¢ tém
nghiém 1,2,3,4,5,6,7,8.

Bai 5.
T6 mau cac s6 nguyén duong tir 1 dén 2010 theo quy tic sau: S6 nao chia cho 24 du 17 thi to
mau xanh, s& nao cho cho 40 du 7 thi t6 mau dd, cdc sd con lai td mau vang.
1) C6 bao nhiéu s6 dudc té6 mau vang ?
2) Tim cap (a,b) sao cho a dugc té6 mau xanh, b dugc t6 mau do6 va |a —b| = 2.

Hét
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S& Gido Duc - Do Tao Ha Noi 2010-2011 Pé thi Chon Hoc Sinh Gidi
Ngay thi Mon thi: Toan hoc
Vong 1
Bai 1.

1) Giai hé phuong trinh
¥ +y?+1=2x+2y
(2x—y—-2)y=1

2) Tim tat c4 gid tri cia tham s a d€ hé bat phuong trinh sau c6 nghiém

X2—Tx—8<0

a®x> (3a—2)x+2

Bai 2.
1) Cho AABC c6 a,b,c la do dai cac canh, h,, hy, he 1a cac dudng cao tuong tng va R 1a ban
kinh duding tron ngoai tiép tam gidc. Chiing minh ring

1 1 1
b+b —+—+— | > 18R
(ab+bc+ca) <ha + i + hc) >
2) Tir cc chit s6 1,2,3,4,5,6 c6 thé 1ap dugc bao nhiéu s6 tu nhién c6 6 chit s6 khac nhau ma
trong mdi s6 d6 tdng ciia 3 chii s6 thudc hang don vi, hang chuc, hang trim 16n hon tdng ctia 3
chit s6 con lai 1a 3 don vi.
Bai 3.
1) Ching minh ring c6 duy nhit mot diém thudc do thi (C) ctia ham s6 y = x> —3x> 4+-2 ma

qua diém dé chi ké dudc mot tiép tuyén téi (C)
2) Tim tit c4 c4c gia tri clia x sao cho ting véi cac gia tri d6 ham s6 sau dat gid tri 16n nhét, nho

nhat
y= sin’ x — 3sin*x + sin® xcos? x — 3sin’xcos® x + 2
Bai 4.
- 4 » dn+1 __ e L .
Cho day s6 (u,) v6i u, = TR Day (s,) dudc cho bdi s, = Z u;. Tim lims,,.

i=1

Bai 5.
Trong mit phang (P) cho doan thang AB. Goi O 1a trung diém AB va M 1a diém tly y trén doan
OB (M # B). Trén cting mot nita mit phang bd AB ctia (P), dung cac hinh vuéng AMCD, MBEF .
Diém S thudc dudng thang vudng géc véi mit phiang (P) tai A (S # A).
1) Xéc dinh vi tri clia diém M dé tong thé tich ctia 2 khdi chép S.ABF va S.ACF dat gid tri nhd
nhét.
2) Pudng thing AF cit duvng thang BC tai diém N. Piém H 14 hinh chiéu vuéng géc ciia diém
S trén dudng thang MN. Tim quy tich ctia H khi M di chuyén trén doan OM

Hét

\9)
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S6 Giao Duc & Pao Tao Binh Dinh Pé thi Chon Hoc Sinh Gioi

Nam hoc 2010-2011 Mon thi: Toan hoc
Vong 11

Bai 1. (5 diém)
1) Giii hé bt phuong trinh:

X048 4210 <1

x2007 _|_y2009 + Z2011 > 1

2) Cho a; b; c 1a c4c s thuc duong. Chiing minh rang:
a@ b oA
—+—+—>a+b+c.
bc ca ab

Bai 2. (4 diém)

Cho cdc day sb {x,}5_ 5 {vn ) s {zn )5, duge xdc dinh nhu sau:
:ynfl'i'znfl S R | _ Xp—1+Yn—-1

2 yYn = > yin =
at+b+c

3

X1 =a;y1 =biz1 =Xy

Chiing minh ring cic day trén hoi tu va limx, = limy, = limz, =

Bai 3. (3 di€ém)

Chitng minh ring v6i moi s6 nguyén duong # thi [(2 4 v/3)"] 1a sb 18.

Bai 4. (5 di€m)
Cho td gidc ABCD noi tiép trong trudng tron (0). Goi P 1a giao diém hai dudng chéo AC va
BD. Goi I; J 1an ludt 12 tim dudng tron ndi tiép cic tam gidc PAB va PCD. Chiing minh riang

cdc dudng thang qua cac diém P, I, J theo thi tu vudng géc véi BC, CA, BD dong quy.
Bai 5. (3 di€ém)

Cho tap hop A gdm n phan tii, n > 4. Tim n biét rang trong sb cac tip con ctia A c6 diing 16n

tap con c6 s6 phan ti 12 18.

[



BO GIAC DUC VA PAO TAO KI THI CHON HOQC SINH GIOI QUOC GlAa
PR THY CHING THUC LOP 12 THPT NAM 2010
Mbn: TOAN
Thoi gian: 180 phit (khdng ké thoi gian giao dé)
Ngay thi: 11/3/2010 |

Céu 1, (4 diém)
Gidi hé phurong trinh sau:
it =yt = 240
{x% 23”7 = 3(x% — 45%) — 4(x — 8y).
Céhu 2. (5 diém)

Cho diy sé thuc (a,) xéc dinh boi

a=5vd q,= ziffag:f +201 423" véimein>2,

1/ Tim s6 hang téng quét ctia day s6 (a,).
2/ Chimng minh ring (a,) 13 diy sb giam,
Caul. @’mm)

Trong mit phing, cho dudng tron (O) va hai diém cb dinh B, C ném trén dudng
tron 46 sao cho diy BC khéng 14 duong kinh, Xét mot diém 4 di dwng trén (U) sao
cho AB # ACva 4 k‘h@ng tring véi B, C. Goi D va E lan luot 13 giao diém cla
éhmng thing BC v6i dudng phén gidc trong va duong phén gidc ngodi cha gdc

BAC. Goi 7 1a trung dmm ctia DE. Budng thing di qua true tAm ctia tam gide ABC

va vudng gdc véi AT cit cdc dudmg thing 4D va AE twong (ng tai M va N.

1/ Chimg minh ring dudng thing MN luén di qua mét diém cb dinh.

2/ Xac dinh vi tri ctia didm A4 sao cho tam gigc AMN c6 dién tich 1én nhit,
Cén 4. (3 diém)
Chéng minh ring v&i mbi s6 nguyén duong #, phuong trinh

x4+ 15y% =4"

cé it nhit # nghiém ty nhién (x, ¥).
Céu 5. (3 diém)

Cho SQ nguyén duong n. Cho bang 6 vubng kich *thuo"c 3x3. Ngwm ta dumg n mau
d¢ 16 tht ca cac 6 vudng con clia bang sao cho trong mdi cach 15, m8i 6 vudng con

duge 10 bt mot mau.

Hai céch 6 mau dwoe coi 18 nhu nhau néu cich t6 mau ndy cé thé nhin duge tir

céch t6 mau kia nhd mét phép quay quanh tim cla bang 6 vudng.
Héi ¢6 tat ca bao nhiu cach t6 mau d6i mdt khéng nhw nhau ?
(Luu y: Trong mét cach t6 khong nhét thiét phai ding 4G # mau).
HET
s Thi sinh khong dwoc si dumg tai liéu va may tinh cém tay.
o Gidm thi khéng gidi thich gi thém.




SO GD &PT PHU YEN KY THI CHON HQC SINH GIOI LOP 12 THPT

O NAM !—IOC 20’10-2011
; - - MON: TOAN
PE CHINH THUC
HUONG DAN CHAM THI

(Bin hwong din cé 04 trang)

I. HUONG DAN CHUNG

- Néu thi sinh lam bai khong theo cach néu trong dép 4n ma van dung thi van cho
diém timg phan nhu ‘huong dan cham quy dinh;

- Viéc chi tiét hoa ‘thang diém (neu ¢0) so vo1 hudng dan chdm phai bao dam khéng
sai léch voi hudng dan cham va duoc thong nhét thuc hién trong Hoi ddng cham thi;
- Diém toan bai khong lam tron sb.

I1. PAP AN VA THANG DPIEM

Ciu Pap an Piém
la Giai phwong trinh : 4sin’ x —4cos’ x—11sinx-2=0 (1)
(3.0d) | patsinx =t, véi t| <1 thi:
(1) 4t +42-11t-6=0 0,5
& (2t3)QRHD(+2) =0 0.5
3
} ==
2
1 1
Slrt=—— ot=—-— (dot|£1). 1,0
2 2
{ =—2
1 x=—%+k27r
Viyvsinx= —— &> ; ke Z 1.0
2 T
=—+k27
6
1b
(3.04) Py -8x+yt =0
Giéi h¢ phwong trinh: |~ Yo T
2x" —4x+10+y =0
Xét hé hai phuong trinh béac 2 theo an x va tham so y, ta c6 :
A'=16-y"
=4-210+y*)=-16-2)" LU

Hudng dan chdm HSG Toan l6p 12 THPT — trang |



— 4 —
Hécénghiémkhivéchikhi:{16 y 20 <:>{ DTS i

~16-2y">0  |ys-2 1,0
Thé y =-2 vao (I) ta dugc x = 1
Vay hé c6 nghiém duy nhat (1 ;-2) 1,0
2 Tim GTLN, GTNN ciia ham s6:
(4,0d) . 7
y=2+\/§sm(x+zj+2\/17+sinx+cosx +sinxcosx ,xeR .
Ham sb viét lai la :
y=f(x)=2+sinx+cosx+2\/17+sinx+cosx +sinxcosx . 0,5
2_
bat sinx+cosx =1, Ms 2 ,suyra sinxcosx=t 7 1.Tird('): 1,0
(1+\/§)t+2+\/§;12—1
F)=2+1+2]t+1]= . 1.0
(1-v2)r+2-250 <1
Ta co bang xét dau:
t 2 af V2
(1) | e
422 4+2 0,5
f(t) \A /
Do do:
max f (x) = max f(1) = max((4-2): (4+42))= 4442, khi x =" +k27 0,5
xelk -N<s 2 4
min f(x)=min f () =1, khi x=;2—+k27rvx=7r+k27r, keZ 0.5
xel —\/ESIS 2 ’
3a | Chimg minh hé thire: o’ [4+b° 1B+ 1C=0
(204 | Taco: IA=-IH (villatrung diém cua AH) A
Trong tam giac vudng ta co: /
b’ =aHC,c> =aHB va @’ =b* +¢’ \ - 0,5
— b*HB = ¢*HC = b* HB = —¢* HC A B
‘ 274 27D 27 274 2T L IR 270 L I 0,5
Ta co: a*IA+b*IB+c*IC=a’IA+b°(IH + HB)+c¢ (IH + HC)
— @’ TA+(b* +c*)IH +b* HB+ ¢ HC 0.5
— 2 TA+ @ TH +b*HB +¢* HC =0 (dpem) 0,5

Hieéng dén chdm HSG Todn I6p 12 THPT —trang 2




3b
(3,04)

Tim quy tich cac diém M théa: a’MA* +b’MB* +MC* =2b°c"  (2)
Ap dung h¢ thic lugng trong tam giéc vudng, ta co:
b 4 2 2 4
IA= [H—z—c 1B = 11+ 1B = (2C C)IC _(b ML
a

)
Ta co:
a’MA* + b*MB? + ¢*MC? = 2b%¢?

o MA +bBMB +EMC. =2b%c

& a*(MI + I4)? +B*(MI + IBY? +c*(MI + IC)? =2b¢? 0,5
= (a2 +b* +c2)]T/[72 +a2YA72 +b271§2 +02762 +2X/1‘12(a27;1'+b21_35+c21_é) =2b%*| 0.5
& 2a’MI* +a’ 14’ + b IB’ +c21C2 = 2b2 : 0.5
& 2a°MIP + (b : e +[—)—) 2b*c? 0,5
a b
2.2 2
28’ MI +—bc—(b2+c—) =2b%¢?
a
2.2
e 2a2Mr =26
2
& Ml = E 0,5
2a
PR . w3 . - 0,5
& Quy tich ctia M 1a duong tron tdm 1, ban kinh 5
a
Ghi chu: Thi sinh co6 thé dung phuong phép toa do dé giai cau 3 nhu sau:
a) Chon hé truc toa do Oxy sao cho : A(0;0), B(c;0), C(0;b)
Phuong trinh dudng thang BC: bx + ¢y = bc
b’c bc?
=57 0.5
Tinh duoc toa do : abz b £ g 52 w
¢ —be ¢ =be", == —b'¢c ¢
7 B(c—— JC(—3b—— 0,5
( ) (e 24> 24’ 207 (Za‘ 2a2)
:>a2ﬁ+b2E+C2IC:(0;O)=O (dpcm) 1.0
b)Goi M(x,y) € (1,12)—6), ta tinh dwoc :
a
) ) ) 0,5
MA? =x* + y*;MB* = (e—x) +y MC* =% +(b-y)
Ta co:
a*MA® +b*MB* +MC? =2b°¢?
& (P +y)+b(c—x) +b2 Y +xP+ (b — y)? =2b%c? 0.5
, 5 2b%¢  2bc? 1,0
Sx +y - x-— i) ’
4 24’ 2a’ o
b % 2 4 _bcz)z_bzc2
Y 24° 4q* 0.5

Hudéng dan cham HSG Toan lop 12 THPT — trang 3




Vay: Quy tich cua M 1a duong tron tdm I, ban kinh ]

2a 0,5
4 Ching minh s; +s;+...+s, > s
(3,0d) | Voii=12,....n,dat:
si : dién tich hinh tron ngoai tjép hinh chit nhat thi i ;
s : dién tich hinh tron ngoai tiép hinh vuéng da cho;
Si : dién tich hinh chir nhat thir i ;
S :dién tich hinh vudng.
Taco: S +S,+..+S,=S.
s A i : " . 2 s am 2
Gia stra 1a canh hinh vudng, thi S=a°, vas= e suy ra: S=—s . 0,5
T
Goi aj, b; la kich thudc hinh chir nhat thir 1. Thé thi:
5, =00 (W = 524 ; 0.5
4
2 2 2 bZ 2 . 2
S,=a,b,sa' al =3 740 =—(7rr,“)=——s,. 1.0
P /4 4 /4 /4 ’
2
Do do: zsl =8 = z(sl +8,+..+5,)28,+8,+..+8, =8S==s 0.5
7T n T
Nghia la: s, +s, +...+5, >5.
Dau”=" xay ra khi n= 1 hoic a; = b 0,5
5 , . 1 ,
2.0d) Pa thue f(x) ¢o bac 2010, f(k) =;, ke{l;2;...,201 1}. Tinh £(2012).
bat g(x) =x f(x) -1 (1).
Ham s f(x) c6 bac 2010 nén g(x) c¢6 bac 2011. 0,5
Vi f(k) = % k €{1:2;....2011} nén g(k) = 0 hay g(x) c6 dang:
g(x) = c(x-1)(x-2)...(x-2011) (2). véi c la hing sb. 0,5
1
Chox=0vao (1)va(2)t = —— (3). ;
0 X vao (l)va(2)tasuyrac 2011!() 0.5
. 1
Két hop (1), (2) va (3) ta dugce f(2012) = ——. 0.5
1006
=Hét=

Huéng dan chiam HSG Todn I6p 12 THPT — trang 4
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DICH VU TOAN HOC

Ngay thi 5/11/2010

Bai 1.

Giai phuong trinh:

242
v/tanx + cot2x

Bai 2.

Giai hé phuong trinh sau trén R:

1+ +xy=4y

y
x2+1

X+y—2=
Bai 3.
Tim tAt ca cac nghiém nguyén ctia phuong trinh:
2(x+y)+xy = x>+
Bai 4.
Cho day s6 V,, = n"H*(n4-1)"Vn > 3.

1) Chiing minh ring diy (Vn) 1a ddy ting Vn > 3.

2) Tim o 16n nhét sao cho n**! > (n+1)"4+ a Vn > 3.

Bai 5.

S§ Gido Duc & DPao Tao PHU THO Pé thi Chon Hoc Sinh Gibi
Nam hoc 2010-2011 Mon thi: Toan hoc

= \/§+2sin2x

Cho tam gidc ABC thda man a> = 4ScotA, trong d6 BC = a va S 1a dién tich clia tam gidc.

Goi O va G lan ludt 1a tAm dudng tron ngoai tiép va trong tAm cla tam gidc ABC. Chiing

minh ring hai dudng thang AG va OG vudng géc véi nhau.

Bai 6.

Dién s6 896 s6 1 va -1 vao bang 6 vuong kich thudc 14 x 64 (14 hang va 64 cot). Biét ring

v6i hai cot bat ky , sb 1an xuat hién hai s6 cing diu & trén cing mot hang khong vuot qua 7.

Chiing minh ring s6 cic sb 1 trong 896 s6 da cho khong 16n hon 511.

Hét

Ne}
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Sé Gido Duc - Pao Tao Hai Phong Pé thi Chon Hoc Sinh Giéi Bang A1
Ngay thi Mon thi: Toan hoc
Vong 1

Bail. (1,54d)
Giai phuong trinh
2v/2x —1=27x> = 27x* + 13x — 2.

Bai 2. (3,0 d)
Cho tam giac nhon ABC, M 1a trung diém BC. D, E 1a hinh chiéu vudng géc ctia M 1én AB,AC.
Pudng tron (0)) di qua A, B, E; dudng tron (0,) di qua A,C, D. Chiing minh 0,0;||BC.

Bai 3. (1,54d)
Tim ham f : R — R théa man

P +20f () + () = fFy+f(x)) VayeR

Bai4. (2,54d)

Tim cac s0 nguyén k,m thoa man

k!+48 =48(k+1)".

Bai 5. (1,5 d)
Cho x,y,z 1a cac s6 thuc duong thdéa man xyz = 1 Chiing minh ring

()’ ) ()]
X6+ y5 ¥ +2° Tae T

Hét
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S6 Gido Duc & Pao Tao Long An Pé thi Chon Hoc Sinh Gidi

Nam hoc 2010-2011 Mon thi: Toan hoc
Vong 2

Bai 1.
1) Giai phuong trinh x> —4x+3 = v/x+5
2) Giai phuong trinh x> +x? — 3x — 1 = 2y/x + 2 trén [—2;2].

Bai 2.

s A . / n+3 .
Cho a > 2 va day s6 x,v6i x| = a va 2x,11 = 4/ 3x2 + v6in € N*
n

1) Ching minh: x, > 1, v6in € N*

2) Chiing minh day sd( x,)cé gidi han va tim gidi han dé.

Bai 3.
Cho tam gidc ABC. Goi M 1a diém chuyén dong trén canh AB. N la diém chuyén dong trén
canh AC
1) Gia sit BM = CN, chiing minh dudng trung truc ctia MN ludn di qua mdt diém cb dinh .

1 1 . oz a
2) Giasu i + N khong do6i. Ching minh MN luén di qua mot diém co dinh.

Bai 4.
Tim céc s6 nguyén té a, b, ¢ sao cho a” 4+ 1999 = c.

Bai 5.
Trong mit phang cho 6 diém tily y sao cho khdng c6 3 diém nao thang hang. Ngudi ta to mbi
doan thang tao ra tit 6 diém bang mot trong hai mau den hoéc trang. Ching minh ton tai tam

giac c6 cac canh dudc t6 cung mau.
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S6 Gido Duc & Pao Tao Quéang Ninh Pé thi Chon Hoc Sinh Gidi

Bang A Mon thi: Toan hoc

Nam hoc 2010-2011 Vong I

Bai 1.

1) Giai phuong trinh:

(5x—6) —

2) Tim cic gid tri ctia tham s6 m sao cho bat phuong trinh sau c6 nghiém:
3
4321 §m<\/_—\/x— 1)

Bai 2.
Gia st M 1a mot diém nam trong AABC théa man: MAB = MBC = MCA = a.

Chiing minh ring: cota = cotA -+ cot B + cotC.

Bai 3.
Cho diém O c6 dinh va sb thuc a khong d6i. Mot hinh chép S.ABC thay d6i thda man:
OA = OB =0C =a; SALOA, SBLOB, SCLOC, ASB =90°, BSC = 60°, CSA = 120°.
Chiing minh rang:
1) AABC la tam giac vudng.
2) Khoang céch SO khong thay doi.

Bai 4.

Ky hiéu C¥ 13 s6 céc t& hop chap k clia n phan tit (0 < k < n), tinh tdng sau:

0 | 2 2010
S = Cyo10 +2C010 +3C010 + - - - +2011C5-

Bai 5.
Céc s6 thuc duong x; y thda man diéu kién x4 y 4 1 = 3xy. Tim gid tri 16n nhit cta:

3x 3y 11

= +
yix+1)  x(y+1) x2 y?

Hét
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S6 Gido Duc - Pao Tao Pong Nai Pé thi Chon Hoc Sinh Giéi
Ngay thi Mon thi: Toan hoc
Vong 1

Bai 1.
Giai phuong trinh trén tap s6 thuc:

Pt 112 +25x— 14 =0.

Bai 2.
Cho a; b; ¢ > 0. Chiing minh rﬁng:

1 1 1 3(a+b+c)
+ > .
a+b b+c c+a = 2a+b>+c3?)

Bai 3.
Giai phuong trinh:

sin <x+ %) .sin33x + cos (3x+ %) .cosSx=0.

Bai 4.
Cho m; n 12 2 s6 nguyén duong chan, u; v 1a 2 s6 nguyén duong 18 sao cho m?* —n? = u*> —v? > 0.
Ching minh (m? +v?) 1a hop sb.

Bai 5.
Cho hinh hdp chtt nhat ABCD.AB{C1D; c¢6 diy ABCD la hinh vuéng.M di dong trén doan

AB, (0 < AM < AB). Ly N thudc canh A1D; sao cho A{N = AM. Ching minh: MN luén cit
va vuong géc vii mot duong thang cd dinh khi M thay ddi.

Hét
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BE THI HOC SINH GIOI TINH THAI BINH NAM HOC 2010-2011
Thoi gian lam bai: 180 phut (khong ké thoi gian phat de)
(Ap dung cho cac thi sinh tir Tw thuc dén chuyén B)

Cau 1: (4 diém) ‘
Cho ham s6 y=2x"- (4m+1)x’ +4(n’ - m+1)x- 2m’ +3m- 2 ¢6 do thj la (C,)
1. Tim diém cb dinh ma (C,) ludn di qua v&i moi m

2. Tim m d& ham sé c6 cuc dai va cuc tiéu, ddng thdi cac gia tri cuc
tri cia ham so cung dau.

Cau 2: (4 diém)
1. Giai phwong trinh:

J3sin2x- cos2x- SsinX+(2- \/§)COSX+3+\/§ _
2cos X++/3
2X-

2. Giai phwong trinh: log3—1:3x2 - 8X+5.

(x-1)
Cau 3: (2 diém)
Tim tat ca cac gia tri cia m dé hé sau c6 nghiém (xy) théa mén x3 - 1.
o

y
I s
. -
T vix-2y)

1.

Cau 4: (3 diém) o : )
1. Ching minh rang v&i moéi so6 nguyén dwong n ludn ton tai duy nhat

s6 thyc x, sao cho - x,+n=0. Xét day sb (u,) v&i (u,)=x,- n.

2010
Tinh limu,.
2. Tim n nguyén dwong thda man:

C.+2C,+6C.+..+(n - n+2")C = 403.

Cau 5: (2 diém)

Trong mat phang toa dé Oxy, viét phwong trinh cac dwdng thangchira
cac canh cuta hinh vudng, biét rang cac dwdng thang 1an lwot di qua cac
diém: M (2;1),N(0;1),P(3:5),Q(- 3;- 1).

Cau 6: (3 diém)
Cho hinh chép SABC c6 G trong tam tam giac ABC.
1. Goi (P) la mat phang cat cac doan SA SB,SC,SG lan lwot tai
A'B',C',G' sao cho khdng cé diém nao tring véi ddu mut cha cac
doan thang.

Chtng minh rang: > B X 356
A B L SG
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2. Khi hinh chép S.ABC c6 tat ca cac canh bang a. Tinh khodng cach
gitra hai dworng thang SM va BN véi M, N lan lwot 1a trung diém
cla AB,<C.

3. Khi hinh ch6p SABC cO SA=a,SB=2a,C =3a va
DASB =60°,DBSC =90°,DCSA=120". Tinh thé tich khdi chop s.ABC.

Cau 7: (2 diém)
Cho 2010 so thyc dwong a.a,....,a,,, théa man:
1 2 2010
+ +...+
1+a 2+a, 2010 +ay,,,
Tim gié tri I&n nhat cla P=aa,..a,,

3.20009.
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S& Giao Duc & Pao Tao Lam Pong D¢ thi Chon Hoc Sinh Gioi

Nam hoc 2010-2011 Mon thi: Toan hoc

Vong 2

Bai 1.
Giai phuong trinh:

\3/x+6—|—x2 =T7—vx—1

Bai 2.

Cho a, b, ¢ 1a cac s6 thuc duong. Chiing minh rang:

a b
Stotoz2 Va*—ab+ b2+ b2 —bc+c+ /2 —ac+a
c a

Bai 3.

Tim tAt c4 cdc ham s f: R — R thoa man:
F(6=3) =2 =20 (1) +(F())’, ¥ yeR

Bai 4.
Cho tam giac BCD ndi tiép dudng tron tim O. Goi A 1a di€ém sao choABCD 1a hinh binh
hanh. Goi d la duong phéan giac trong cla goc B/A\D, d cit dudng thangDC tai F va cat dudng
thang BC tai G. Goi A la dudng thang qua C va vudng goc véi d, A cat dudng tron tim O tai
diém thit hai 12 E. Goi I, J, K 1an lugt 1a hinh chiéu ctia E 1én c4c dudng thang CB, CD, BD.
1) Chiing minh ba diém I, J, K thang hang.
2) Ching minh E 1a tam dudng tron ngoai tiép tam gidc CFG.

Bai 5.

Giai phuong trinh nghiém nguyén:

x> =y =xy+8.

Hét
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S§ Gido Duc - Dao Tao Nghé An Pé thi Chon Hoc Sinh Gi6i
Ngay thi Mon thi: Toan hoc
Vong 1

Bai 1. |

2yt =
Giéi hé : Scr
4 43x— = —y(3x+1
X+ 3x— y(Bx+1)
Bai 2.

Cho day s6 (x,) v6i x| = a,x,11 = X (x, — 1)Vn € N*.
Tim diéu kién can va dd ctia a d€ day s6 trén hitu han.

Bai 3.
Cho tam gidc ABC c6 phén gidc trong AD. Goi E, F 1an ludt 12 hinh chiéu cta D trén AB, AC.
Goi H 1a giao diém ctia BF va CE.
Chiing minh ring AH vudng géc BC
Bai 4.
Cho tam gidc ABC c6 dién tich S, BC=a, CA=b, AB=c. Chiing minh ring

(b+c—a)a*> (c+a—b)b? (a+b_C)C222\/§S
b+c a+c a+b

Bai 5.
Cho s6 nguyén duong n > 2va tip M=1;2;3;...;n V6i mdi tip A khac rong ctia M ta ki hiéu Al
1a s6 phan tit clia tip A, minA va maxA tuong ting 12 phan tif nhd nhit va 16n nhit cla tap A.

Tinh )  (minA+maxA—|A[) theo n
ACM A#£D

Hét
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S6 Gido Duc & Pao Tao Pé thi Chon Hoc Sinh Gidi

Ba Ria - Viing Tau Mon thi: Toan hoc

Nam hoc 2010-2011 Vong I

Bai 1.

X2 +mx+m
2+1

tai hai di€m phan biét va tiép tuyén ctia dd thi ham sb tai hai diém d6 vudng géc vé6i nhau.

Choham sb y = . Tim tit ca c4c gid tri ctia m d€ dd thi ham s6 cit truc hoanh

Bai 2.
V2xty/2y=4
V2x+5+/2y+2=6
2) Tim GTLN va GTNN ctia ham s6 y = tan®x + 16.cosx trén[—

1) Giai hé phuong trinh:

NN
W

!

Bai 3.
1) Cho hinh chép tif gidc déu S.ABCD, céc mit bén c6 géc & dinh S c6 s6 do 1a o
O<a< g) Chiing minh diéu kién can va di dé tim mdt cAu ngoai tiép hinh chép cach
déu cac mat phéng lan lugt chita cac mat cua hinh ché la a = g
2) Cho H 1a truc tAm cuia tam gidc ABC khong can va géc A nhon, hinh chiéu ctia H trén
AB,AC theo tht tu 12 E, F. Goi D 1a trung diém clia doan thang BC; P, Q 1a giao diém ctia
cac dudng tron dudng kinh AD, dudng kinh BC. Chiing minh H, P, Q thang hang va va cic
dudng thang BC, EF, PQ dong qui.

Bai 4.
Cho ham s6 f : R — Rthéa manf (x +1) = f(x) +2 va f2 (x) =2f(x*);Vx € R
Chiing minh:
1) VxeRVmeZ: f(x+m)= f(x)+2m.
2) VgeQ: f(q) =2q
Bai 5.
Goi T 1a phép bién ddi trén diy s6 nhu sau: chon 19 s6 hang ctia diy s6 va mdi s6 hang
nay dudc cong thém 1, cdc s6 hang con lai ctia ddy s gilf nguyén.
Cho day s6 gdm 2010 sb6 nguyénay;as; ...;a10
Chitng minh rang : Tir ddy sd da cho, sau mot s6 hitu han phép bién d6i T, ta c6 thé dudc

day gdm 2010 sb bing nhau.

Hét
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Ngay thi 5/11/2010

Bai 1.

Giai phuong trinh:

242
v/tanx + cot2x

Bai 2.

Giai hé phuong trinh sau trén R:

1+ +xy=4y

y
x2+1

X+y—2=
Bai 3.
Tim tAt ca cac nghiém nguyén ctia phuong trinh:
2(x+y)+xy = x>+
Bai 4.
Cho day s6 V,, = n"H*(n4-1)"Vn > 3.

1) Chiing minh ring diy (Vn) 1a ddy ting Vn > 3.

2) Tim o 16n nhét sao cho n**! > (n+1)"4+ a Vn > 3.

Bai 5.

S§ Gido Duc & DPao Tao PHU THO Pé thi Chon Hoc Sinh Gibi
Nam hoc 2010-2011 Mon thi: Toan hoc

= \/§+2sin2x

Cho tam gidc ABC thda man a> = 4ScotA, trong d6 BC = a va S 1a dién tich clia tam gidc.

Goi O va G lan ludt 1a tAm dudng tron ngoai tiép va trong tAm cla tam gidc ABC. Chiing

minh ring hai dudng thang AG va OG vudng géc véi nhau.

Bai 6.

Dién s6 896 s6 1 va -1 vao bang 6 vuong kich thudc 14 x 64 (14 hang va 64 cot). Biét ring

v6i hai cot bat ky , sb 1an xuat hién hai s6 cing diu & trén cing mot hang khong vuot qua 7.

Chiing minh ring s6 cic sb 1 trong 896 s6 da cho khong 16n hon 511.

Hét
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SO GD-PT BINH PHUOC PE THI CHON HSG LOP 12

NAM HOQC 2010-2011

MON: TOAN (Vong 1)

Thoi gian 1am bai: 180 phut (khong ké thoi gian phat dé)
Ngay thi: 08/10/2010

PE CHINH THUC

Cau I (5 diém)
1) Cho ham s y = x* —%mx2 +%m3,m el

a) Khéo sat v& do thi cua ham s6 khi m = 1. o 7
b) Tim m dé d6 thi ham s6 c6 cac diém cuc dai va cuc ti€u doi xirng nhau qua duong thang y = x.
2) (Hoc vién TT GDTX khong phdi lam cdu nay)

> ax+b

Tim tit ca cac gia tri cia a,b dé phuong trinh al 5

=m c6 hai nghi¢m phéan bi¢t v&i moi m.
bx” —2ax+1

Céu Il (4 diém)
1) Cho phuong trinh: 2cos2x +sin” x.cos x +sin x.cos’ x = m(sin x + cos x) , vGi m la tham s0.
a) Giai phuong trinh khi m = 2.

b) Tim m dé phuong trinh c6 it nhat mot nghiém x e [0;%} .

2) Giai bat phuong trinh: vx® —4x+3 —2x* =3x+1 > x—1

Cau III (3 diém)
2 _ _gx?

Giai hé phuong trinh: yr g

1+x°y’ =19x°
Cau IV (5 diém) ‘ o o
Cho hinh 18p phuong ABCD.A’B’C’D’ c6 canh bang a. Trén AB lay diém M, trén CC’ lay diém N,
trén D’A’ lay diém P sao cho AM=CN =D’P=x v¢i (0<x<a).
1) Chimg minh ring tam gi4c MNP 1a tam gidc déu. Tinh dién tich tam gidc MNP theo a va x. Tim x
dé dién tich ay nho nhat.

2) Khi x :% hay tinh thé tich khéi tir dién B’MNP va ban kinh mit cau ngoai tiép ttr dién.

Cau V (3 diém) (Hoc vién TT GDTX khéng phii lam ciu nay)

n n—l n
Chting minh bét ding thirc 2x - < It <= ! , trong d6 x 1a so0 thuc duong, x#1 va ne N .
I+ x" 2 n(x—1)

HET
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S6 Gido Duc - Pao Tao Bén Tre Pé thi Chon Hoc Sinh Giéi
Ngay thi Mon thi: Toan hoc
Vong 1

Bai 1.

N \ ) 2x+1
Chiing minh ring cdc do thi ham s6y = x> — 1 vay = et

c6 ba diém chung phan biét.

Xac dinh toa do tam dudng tron di qua ba diém chung trén.

Bai 2. ,
Trong mit phang Oxy cho elip (E) c6 phuong trinh % + yz = 1 va dudng tron (C) c6 phuong
trinh x? +y? = 16. Tit diém M trén (C) ta ké hai tiép tuyén dén (E) 1a MT; va MT> véi hai tiép
diém A T}, To.
1) Khi M ¢6 hoanh d6 x); = —4, hay viét phuong trinh cac duong thezlng MT ,MT,, T\'D.
2) Khi M thay ddi trén (C), tim gid tri 16n nhét ctia khoang cach tif M dén duong thang T; 5.

Bai 3.

NoEw |
1) Gii phuong trinh L

= X —
Vx+1—+v3—x 2

2
X+/x=2
2) Giéi hé phuong trinh VE=2y
YAy =2x
Bai 4.
Cho day s6 {x,}>_; thod man x; = 1,x,41 = /X2 +x, + 1 — \/x2 — X, + 1 v6i moi n nguyén
duong.

1) Chiing minh ring ddy s trén c6 gidi han.
2) Tim gi6i han cta day s6 do.

Bai 5.
1) Cho £ : [a;b] — [a;b] 12 ham s lién tuc.
Chiing minh ring phuong trinh f(x) = x c¢6 nghiém thuoc [a; b]
2) Cho g: [—1;1] — R la ham s6 lién tuc.
Ching minh ring phuong trinh xg?(x) — 2g(x) +x = 0 c6 nghiém thudc [—1;1]

Hét
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S6 Gido Duc & Pao Tao Quéang Binh Pé thi Chon Hoc Sinh Giéi

Nam 2010 Mon thi: Toan hoc

Vong I

Bai 1.
Giai PT
O 3% +4x4+2 = (3x+2)V3x+ 1
Bai 2.
1) Cho x > 0, tim min:
Va2
2) Cho a,b,c>0. CMR:
y f a
b3 = &~ p

Bai 3.

Cho day u, xac dinh nhu sau: u; = 1;up 1 = u,> + 23—’1’0 Tim

. Un
fim (Z Un+1 )

Bai 4.
Cho hinh vudéng ABCD. Trén doan BD 14y M khong trung véi B,D. Goi E, F 1an ludt 12 hinh
chiéu ctia M trén cac canh AB,AD. CMR:
1) CM vuong goc véi EF
2) Ba dudng thang CM,BF,DE dong quy
Bai 5.

Tim tit c4 cdc gia tri nguyén duong k dé PT:
X4y Fx+y=kxy
c6 nghiém nguyén duong

Hét
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