SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI CAP TiNH
TIEN GIANG LOP 12 THPT — NAM HOC: 2011-2012

Mon: Toan
Thoi gian: 180 phat (khong ké thoi gian giao dé)
Ngay thi thi nhét: 25/10/2011

PE THI CHINH THUC

Bai 1 (4,0 diém).

Chimng minh ring ham sé y = x* -6x” +4x+6 ludn ludn c6 ba cyc tri,
ddng thori gbe toa do O 1a trong tim cia tam giac tao bdi ba dinh 13 ba diém cyc
tri ciia d6 thi ham s6 do.

Bai 2 (6,0 diém).
1. Cho tam gidc ABC khong c6 goc ti thod méan hé thirc:

%(cos3A +cos3B) —%(cos 2A +c0s2B)+cosA +cosB=

Hay tinh céc géc cua tam gidc do.
=
2. Giai phuong trinh: 2 ¥ -2 %' =%_l
X

Bai 3 (6,0 diém).

1. Giai phuong trinh : X =+/3-XA/4-X +V4-XA/5-X +/5- X3 -X
2. Tim da thirc P(x) xac dinh v6i moi x thoé diéu kién:
2P(x) +P(1 -x)=x7, VxeR
Bai 4 (4,0 diém).
Cho hinh chép S.ABCD c6 ddy ABCD la hinh binh hanh. Goi K 1a trung
diém ciia SC. Miit phing qua AK cit céc canh SB, SD lan lugt tai M va N. Goi
V,, V thr tir 1a thé tich cua khdi chép S.AMKN va khéi chép S.ABCD. Tim gid

trj nhé nhét va gié trj 16n nhét cua ti 6 % |

HET

* Thi sinh khéng dwoc sir dung tai liéu va mdy tinh cam tay.

* Giam thi khéong giai thich gi thém.




Ki THI CHON HSG LGP 12 THPT DAP AN VA THANG DPIEM
CAP TINH

Khéa ngay 25 thang 10 nim 2011 Mbn: TOAN (Vong 1)

[ Tép xéc dinh: D =R
Pao ham: y’ =4x° - 12x + 4
y=0<=g(x)=x-3x+1=0(1)

Ta co6: g(x) lién tuc, g(-2) =-1, g(-1) =3, g(1)=-1,g(2)=3

8(-2).g(-1)<0
Nen: | &CDg(1)<0

g(1).g(2)<0

Suy ra: phuong trinh (1) ¢6 3 nghi¢m phén biét théa mén :
-2<x<-1<x<1<x3<2

* Ta c6 f{x) = %f’(x).x 3.3 -x-2) (1)

Goi cdc diém cyc tri 1a A (xny), B(xay2), C(xzys) va

G (X0 Yo) la trong tam tam gidc ABC.

X, +X,+Xx,=0 (2)

Theo dinh 1i Viet ta co: {

XX, + XX, + XX, ==3  (3)
Tir (2) suyraxo= 225215 =

Tir (1) (2) (3) suy ra:

Yo = é—(y|+y2+y3) =3 [(x] +x3 +x; )-(X1+X21X3) - 6]

=3 [(X; + X2 + X3)" - 2 (XX + XoX3 + X3X1) - 6]
=3(0-2(3)-6)=0 ,
Vay G (0; 0) nén G trung véi goc toa do 0.
1) (3,0 diém)
Ta co:

%(cos 3A + cos 3B) - %(cos 2A + cos 2B) + cos A +cosB = % (1)
g % (4 cos’A - 3 cosA + 4 cos’B — 3cosB) -% (2cos’A-1 + 2coszBr

- 1) + cosA + cosB =%




Xét ham sé f(t) = 26 - 2 véit €[0:1]

3
Taco: £(t)=42-2t; £(t)=0< t=0 hoiic t=—;.
Ta c6 bang bién thién:
0o % I

f(t)

8.8 4
" \-1/12/

Viy:
- V6i V't €[0;1] thi fit) > f(%):-

L.
12
- Vi AABC khong c6 goc ti nén: 0 < cosA, cosB <1

1 1

Suy ra: (2 cos®A - cos?A) + (4 cos’B - cos’B) > 1
3 3 6

- Do d6 (2) dugc thod min <> (3) xdy ra déu “="

COSA =
Pt

]
2
cosle
2

-Vay: A=B=C=60°

2) (3,0 diém)

Piéukién: x # 0

Nhﬁnxét:l 2x _1-x"_x 2x=1_£=2(l_1)

2 2 2

X X X X ;e

1-x? 1-2x

4 4
-Ta c6: —cos’A - cos’A >- — va —cos’B - cos’B > - —
3 . 3 12

Viét phuong trinh ra dang: 2 ¥ -2 ¥

Xét ham sé: f{t) = 2' + %t
Nhan xét: f{(t) 12 ham s dong bién.
1-x* 1-2x

Viét phuong trinh da cho ra dang: f{

— x2 — —

ry i)
x ——

05 |

0,5

0,5 |

0,5

0,5 |




<=>

X
Véy: phuong trinh ¢ nghiém x =2

au 3| 1) (3,0 diém)

DK : x=s3

Data=ﬂ;b=m;c=\/5_—_x

Tacod: x=3-a’=4-b’=5-c’=ab+bc+ca
3-a’=ab+bc+ca [(a+b)(c+a)=3

Do d6 {4-b*=ab+bc+cac><(b+c)(a+b)=4
5-c’=ab+bc+ca |(c+a)(b+c)=5

Nhan vé véi vé céc phuong trinh trén ta duge :

(a+b)(b+c)(c+a)=2415 (*)
Thay l4n huot céc phuong trinh ctia hé vao ( *) ta duge:

2J_

2J_
3

215
4

+b—

{b+c=

+a=

L(.‘,

Cong céc vé phuong trinh cia h¢, ta duge: a+b+c=

47\15

60

V15
Suyra:a= nén X =
60

Ta dugc nghiém ctia phuong trinh da cho 1a: x = il

240

2) (3,0 dlem)
Ta nhén thiy vé trél cia biéu thirc cta an 1a bac nhét : x, 1-x, con
vé phai 1a bac hai x*. Vay P(x) phai ¢6 dang ax’ + bx +c.
Khi d6 ta c6: 2(ax* +bx +¢) +a(l - x)*+b(1-x) + ¢ =x’, VxeR
Do d6: 3ax* +(b-2a)x+a+b+3c=x*VxeR

3a=1
B(’Sng nhét céc hé sd ta duge: <b—2a=0

a+b+3c=0




-Thir lai ta thdy P(x) thoa diéu kién bai toén.

-Ta chimg minh moi ham s khac P(x) thi khong thoa diéu kién
bai toan.

Thét vy : Gia sir c6 Q(x) khic P(x) thoa diéu kién bai toan.

Vi P(x) khac Q(x) nén cd x, € R : Q(x,) #P(x,)

Taco: 2Q(x)+Q(1 -x)=x7, VxeR
Thay x béi x, ta duge: 2Q(x,) + Q(1 -x,) = x; (1)

Thay x béi 1 - x, ta duge : 2Q(1-x,) + Q(x,) = (1-%,)° ()
2

Tu (1) va(2)suyra: Q(x,) = x0+3x0—%—P(x0)

Diéu nay trdi véi gia thiét Q(x,) # P(x,)

-Véy c6 duy nhédt mét da thic P(x) =% x* + %x - %

Ciud | v; ABCD la hinh binh hanh=> Vs nc = Vs apc = %VS_ABCD = _;_v

pit oMy, Nyt Yo SMK Ly =X
SB SD T h 4

\Y%
Suy ra: V;=Vsamk + Vsank = 3 (x+y) (1)

1 3xyV
4

Tir (1) va (2) ta co: x+y=3xy=>y=3x : 3)
x—

M'{itkhéc V] VSAMN+VSMNK_ X.y. %‘FXY (2)

Dox>0véy>0nént1‘r(3)=>x>%

Viy=N_ 10 X fel-12003x1>0)=>x2 1
SD 3x -1 2

Do dé: %$x$1
V, 3 3 X
Tir (1 =>-—'-= =Xy = —
0 V (x V= 4xy 4x3x 1

LT gy _—
Xét ham so f(x) = voi —<x<1.
4(3x 1) 2




f(x)=0<«< x=0 (loai) hodc x= %
Béng bién thién

1 3 1 1. % .3
Suyra — <f(x)< = v6iVx e [—;1]hay —< —L<=
uy3()8v1 [2]y3V8
Véy:
V]

Min(y= ) gy =2 paysm= 2 sp
¥’ i 3 3

1
X=—
2

x=1
Khi d6: véi M 1a trung diém SB
hodc M trung véi B.

- Nax [0y 2 i
v

Luu y:
1) Moi céch giai khéc néu ding hoc sinh dugc hudng tron sé diém cuia cau.
2) Giam khao khong 1am tron diém s toan bai.




SO GIAO DUC VA PAO TAO  KY THI CHON HQC SINH GIOI CAP TiNH

TIEN GIANG LOP 12 THPT —- NAM HOC: 2011-2012
Mon: Todn
PE THI CHINH THUC . ¢ .
Thai gian: 180 phit (khong keé thi gian giao de)

Ngay thi thir hai: 26/10/2011
Bai 1 (4,0 diém).
Tim tdng céc nghiém thudc doan [2; 40] ciia phuong trinh:

(.
sin” x +1
2cos’x +cotg’x = —————

Bai 2 (6,0 diém).

sin? x

(1 & 42x—y )SI-2x+y =10 22x—y+1
y' +4x+1+In(y* +2x)=0

2
2. Gidi phuong trinh: 312+ 1 + logaon —a 2 =x°
X +x°#1

1. Giai h¢ phuong trinh : {

Bai 3 (6,0 diém).

1. a. Chitng minh ring: sin18°=

S5-1
4

b. Tim gi4 tri nho nhét cta ham sb:

2010

£(x)=(32x° ~40x° +10x -1) +(16x - 12x ++5 -1)

2+\/2ui+4un+4
u

n

v6imoin = 1,2, 3, ...Chimg minh ring ddy (u, ) ¢6 giéi han va tim gi6i han d6.
Bai 4 (4,0 diém).

Cho hai dudng tron (O) va (O”) cit nhau tai hai diém A va B. Trén tia dbi
Ax cua tia AB ta lay diem M. Tir M ke t6i dudng tron (O”) hai tiep tuyén MC va
MD ( C, D 1a céc tiép diém va D nim trong (O)). Pudng thing AC cit (O) tai
diém P va AD cit (O) tai diém Q. Chimg minh ring dudng thing PQ di qua mot
diém cb dinh.

2. Cho ddy (u,) dugc xac dinh boi: u,>0, u,, =

e — 18
* Thi sinh khéng dwoc sir dung tai liéu va mdy tinh cam tay.

* Giam thi khéng giai thich gi thém.




KI THI CHON HSG LOP 12 THPT DAP AN VA THANG PIEM
CAP TINH

Khéa ngay 25 thang 10 ndm 2011 Mén: TOAN (vong 2)

. Noi dung :
V6i diéu kién sinx=0, phwong trinh di cho trong duong véi:
2c0s’x + cotg’x = sin x + 1 + cotg’x
& 2sin’x + sinx — 1 =0
[ 3n+4kn
X=
2

sinx =-1
— . ] & x =~ +2kn
smx=5 6
x=5—1t+2k1t
6

- Ta c6: phuong trinh n};ﬁn nghi¢m trong doan [2; 40] nén:

23" +24k" <40 khi d6 k nhan céc gid trj 0, 1,2, 3, 4, 5.

5
Viy tdng cic nghiém 1a : 32(41” 3)=39n
k=0

-Tuong tu:

*2< ”?k“ < 40 khi d6 k nhén céc gia tri 1, 2, 3, 4, 5, 6.

6
. T
Viy tong cac nghiém cua ho x 1a: Z(E +2kn)=43n
k=1
< 5m+12kn

.2 <40 khi d6 k nhan céc gia tri 0, 1, 2, 3, 4, 5.

5
. 5
Viy tbng céc nghiém ctia ho x 1a: (——6’t +2km) =357
k=0

Do d6: tdng cac nghiém 1a: 397 +43n+357 =117n




1) (3,0 diém)
1+42x—y 51—2x+y == 1 +22x—y+1 1
Goi hé (I): ( ) M
Y +4x+1+In(y* +2x)=0 (2)
Ditt=2x-y
Taco: (1) & (1+4')5" =1+2"

1 t 4 t ‘
@5[(§) +[§J }—1+2.2 3)
l t 4 t l
it f(t)=s[[§J +(§) ]; g(t)=142.2

Ta c6: f(t) 1a ham sb giam, g(t) 1a ham sb ting va f{1) =g (1)
Dodé:(3) @t=1=2x-y=1
2x=y+1

Vay hé () &
yhe® {y3+2y+3+1n(y2+y+1)=0
Pith(y)=y’ +2y+3+In(y+y+1)

Tacé:lf(y)-—~3y2+2+:,zy—+1
Yy +y+l

+2y2+4y+3
y2+y+1
2
ud 3y2_|_2(3;+1) +1>0
y +y+1
h'(y)> 0 =h(y) 1a ham s6 ting va h(-1)=0

: 2x=y+1 x=0
Viy (I) <

- = |
2) (3,0 diém)

- 3}'2

v 2
PT da cho viét thanh: logyy; —>—2 =x*-3x*-1 (1)
X

+2° +1

u=4x> + 2 B
bat: " (Diéukign:u=>2,v=>1)
v=x*+x*+1

Vi didu kién trén ta co: (1) < logaon — =v-u
v

= 10g20||u - lngo“V =V-u (*)
-Néuu > v thi (*) khong thoa min
(vi vé trai duong, vé phai 4m).




-Néuu <v thi (*) khong thoa man.

(vi vé phai duong, vé trdi 4m).
- Xét u = v thi thoa yéu ciu bai toan.
Dodopt(*) & *+x*+1=4x*+2 & x*-3x*- 1=0(2)
Patt=x’>0taduge pt: fit)=t*-3t-1=0 (3)
Tacé P(x)=3t-3; P(t)=0< t=-1hojc t=1.
Béng bién thién

t
£(t)

f(t) 1
~— 3

Do d6 (3) ¢6 nghiém véi t > 0 va 1a nghiém duy nhét t €(0; 2)
(vi: 2). f(1) = 1.(-3)=-3 < 0)

Pitt=2cosa(0<a< g), ta duogc 8cos’a - 6cos o -1 =0
3 1 1 T
&> 4cos’a-3 cosa = — haycos3a=—3a=—
2 2 3

(vi0 <CL<£) nén o= —

2 9

Tacét=x2=2cosg.

Vay phuong trinh da cho ¢6 2 nghiém x =+, ’2cos%

1) (3,0 diém)

a. (1,0 diém)

Tacé: 90° =5.18" =3.18° +2.18°

Nén: sin(3.18") = cos(2.18°)
<> 3sin18° —4sin’18° =1-2sin’18’
& 4sin*18° — 2sin?18° - 3sin18° +1=0
&> (sin18° —1)(4sin’18° + 2sin18° ~1) =0

o5 -1
4

Do dé: sinl18°=




1b.2,0 diém)
Taco: f(x)20,vVxeR

Do dé: f(x) dat gia tri nh6 nhét bing 0
Khi d6 ddu déng thirc xay ra khi:

32x° —40x° +10x -1=0
16x° =12x+/5-1=0

16x° - 20x* +5x -

2
J_ 1

=
3x-4x’ =

Ma: sin3a = 3sma - 4sin’a
sin5a = 16sin’o — 20sin’o + 5sin o

Véy chon x = sin3—7:) thi thoa h¢ phuong trinh.

Viy: Gié trj nho nhét ciia ham sb bng 0 khi x = sin3—1:]

2) (3,0 diém)
.Tir gia thiét suy ra : ddy (u, ) la ddy duong.
2+ 2u +4u, +4 2

4 4
.Tach: u,,= - 2+_+_2>\/§,
Un un un un

Yn=1,2,..

Suy ra: u —i+ 2+i+i<i+ 2+i+
y " n+l un un l.li \/5 \/——

¥Yn=1,2..
Vay: (u,) duong va b chin. (1)

. Xét ham f(x)_—+‘/2+4+i
x X

Ta c6: f(x) 14 ham nghlch blen trén (0; +0).
Suy ra: f(f(x)) 1a ham dong bién trén (0; +0).

.Tacé: u,,, =f(u,,)=f(f(v,)),Vn=1,2,.

Vay ddy (u,) ting. ()
. Tir (1) va (2) suy ra day (u,) c6 gi¢i han.




=1,2,... (J2<a, b <M). Ta cé:
2 4 4
Ugyyy =+ f.’2+—+—2 va
Uy Upe Uy
2 4 4
+

Mgy =+ \/2 * 2
Usps Uy Uy

L4y gi¢i han hai biéu thirc trén ta duoc :

2 f 4 4
=—+,2+—+—=f(b
a b+ +b+b2 (b)

3 .Dodé:a=b
b=E J2+i+izzf(a)
[ a a a
. Véy :
5_ 2
=_2“+ ’2"‘&"'12 s B 2= 2a° +4a+4 (a>0)
a a a a a
< a‘-6a’-4a=0
& (a+2)(a’-2a-2)=0

oa=1++3 (a>0)
. Viy ddy (u,) c6 gi6i han bing 1++/3

| -Ta c6 : Tt gise ABCD noi tiép duomg tron (0).
Khi d6 : AB.CD =AD.BC khi va chi khi duong chéo AC di qua
giao diém E cua hai ti€p tuyén cua (O) tai B va D. (*)

' E

\

D

- Goi N 1a giao diém cua tiép tuyén tai A va B cia (0°). AN cit
(O) tai diém thi hai 1a K. Ta chimg minh PQ di qua giao diém
T cia hai tiép tuyén ctia (O) tai B vaK.

- That vay :




. Tir gidc ACBD ndi tiép (O°) c6 dudng chéo AB di qua giao
diém hai tiép tuyén cia (O”) tai C va D nén theo (*) ta dugc:
AC.BD = AD.BC
.Suyra: sinADC.sinDAB =sinDCAsin BAC
<> sinKAP.sin BAQ =sinKAQsin BAP
- sin BAP & sinm
sinKAP  sin KAQ
o FB_QB
PK QK
< PB.QK =PK.QB ) ’ '
. Do do6 : theo (*) PQ di qua giao diém T cua hai ti€p tuyén cua
(O) tai Bvak.
. JachH: tiép'tuyén tai B ¢b ginh, ’ ’ i
N ¢6 dinl}, nén K ¢0 dinh. Vay tiép tuyén tai K co dinh.
Do d6 : diém T ¢0 dinh.

1) Moi céch giai khéc néu ding hoc sinh dugc hudng tron sé diém cia cau.
2) Giam khao khong 1am tron diém s toan bai.




