SO GD & PTTINH TIEN GIANG  KY THI HQC SINH GIOI PONG BANG SONG CUU LONG

TRUONG THPT CHUYEN TG NAM HQC 2008 — 2009

PAP AN PE THI PE NGHI MON TOAN

Thoi gian lam bai : 180 phut .
0000000

CAU1: (3diém) (Daisd— Luwong giac)
Giai phuong trinh : %> —4x> —5x+6 =/ 7x* +9x— 4

DAP AN DPIEM
Piat y= V7%’ +9x—4
X —4x*-5x+6=y 0,5d
Ta co hé :
TX>+9x—4=y’
X' —4x> —5x+6=y
Rt 0,5d
Y 4y =% 43X +4x+2
X' —4x> —5x+6=y
0,5d
y3+y:(x+1)3+x+1
Xétham f(t) =t +1t . o , 0.54
Vi £(t)=3t"+1>0 nén ham s6 dong bién trén tap s thuc R . ’
Suyraf(y)=f(x+1)ey=x+1.
X —4x> —5x+6= X —4x* —6X+5=0 (*
Nhu vay ta co h¢ : y<:> *) 0,5d
y=x+1 y=x+1
Giai phuong trinh ( * ) ta ¢6 tap nghiém : S :{5, —1+45 , _1_\/5} 0,5d
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TRUONG THPT CHUYEN TG NAM HQC 2008 — 2009

PAP AN PE THI PE NGHI MON TOAN
Thoi gian lam bai : 180 phut .

0000000

CAU2: (3diém) (Hinh hoc phing)

Goi I va O lan luot 1a tim cac dudng tron noi tiép va ngoai tiép ctia tam giac ABC. Céc tia Al BI,
CI cat lai duong tron tam O tuong Ung tai A’,B’,C’ . Goi r,r,,r,1an luot 1 ban kinh duong tron bang

tiép ctia tam giac ABC tmg véi cac goc A,B,C.Goi S S 'lan luot 12 ban kinh duong tron bang tiép

cta tam gidc A’B’C’ ing vdi cac goc A’, B’ ,C.
- ; o ' l '
Chimg minh rang: r '+1,'+r'>1, +1, +1,

DAP AN

PIEM

Goi p l1a ntra chu vi ctia tam giac ABC; R 1a ban kinh duong
tron ngoai tiép AABC va AA’B’C’ . Ky hiéu I, 1a tim va
C, la tiép diém ciia duong tron bang tiép trong goc A thi
LCi=r,va AC,=p.

la

0,5d

Taco hé thic : 1, p.tan% (1)

R(sinA+sinB+sinC).tan%

R(Zsin2é+25inécos B_Cj
2 2 2

=R 2sin2é+2cosB+CcosB_C
2 2 2

=1, =R(1-cosA+cosB+cosC) (2)

0,5d

Chirng minh tuong tu ta dugc:
r, =R (1+cosA—cosB+cosC) (3)

L, =R(1+cosA+cosB—cosC) (4)

0,5d

Cong theo vé dang thic (2) (3) (4) ta duoc :

r,+1,+1, =R(3+cos A +cosB+cosC)

D6i voi AA’B’C’ ndi tiép trong duong tron (O;R) ta ciing ¢6
r' 41 +1,'=R(3+cosA'+cosB'+cosC')

0,5d

Viy ta chirng minh : cos A + cos B+ cosC < cos A'+cosB'+cosC' (*)

0,5d
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Taco A'=L(B+C).B = L(R+¢),0=1(B+4A)
2 2 2
Nén :cosA'= sin%,cosB' = sing,cosC' = sin% (5)

Mat khac : cosA+cosB=2cosA;B.cosA;B S2c0s¥

. C
=2sin— (6
2()

Tuong tu ta co :

cosB+cosC< 2sin% (7)

cosC+cosA < 2sin% (8)

(6)+(7)+(8) vé vai vé va do ( 5) ta dugc (*)

0,5d
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Thoi gian lam bai : 180 phut .

0000000

CAU3: (2diém) (S6hoc)
Cho 3 s nguyén duong a, b, ¢ d6i mot khong c6 cung sé du trong phép chia cho 5.
bat A=3a+b+c
B=a+3b+c
C=2a+2b+c
Chung minh rang trong 3 s6 A, B, C c¢6 mot va chi mot s6 chia hét cho 5.

DAP AN

PIEM

Do a, b, ¢ d6i mot khong c6 cung sb du trong phép chia cho 5 nén :
A—-B=2(a-b)

B-C=b-a

C-A=b-a

déu khong chia hét cho 5.

Do d6 A, B, C d6i mot khong c6 cung s6 du khi chia cho 5 (¥)

0,5d

Gia su trong 3 s0 A, B, C khong c6 s6 nao chia hét cho 5. Khi d6 A, B, C chia cho 5 sé& ¢6
s0 du la 1, 2, 3 hodc 4. Diéu nay két hop voi (*) ta suy ra trong 3 s6 A, B, C phai ¢6 2 86 ¢6
tong chia hét cho 5.

0,5d

MaA+C=5a+3b+2c=2(c—b)(mod5)
B+C=3a+5b+2c=2(c—a)(mod5)

0,5d

Nén A + C va B+ C déu khong chia hét cho 5. Do d6, A + B:5

D& thay, 2C=A + B. Vivay 2C:5 = C:5 (1)

Piéu mau thudn nay ching to diéu gia sir 1 sai, va do d6 két hop védi (*) ta s& co trong 3 sd
A, B, C ¢6 mdt va chi mot sb chia hét cho 5.

0,5d
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PAP AN PE THI PE NGHI MON TOAN
Thoi gian lam bai : 180 phut .

0000000

CAU4: (3diém) (Giaitich)
Cho ddy s6 {u,} . dugc xac dinh boi u, = LI A
ne 1 2! n!
1) Ching minh ton tai gidi han hitu han lim u,

n—>-+owo

2) Pit o= limu, . Ching minh o 14 sb vo ti.

n—+oo

DAP AN PIEM

e O

Rérang u_,, >u, , Vne N, nén {u,} l1a diy don di¢u ting.

0,5d
Hon nita, Vk >3, k!=1.23..k>1.22..2=2"
- L
Do do, Vn>3,tacd u, =l+l+...+i<1+—+...+ 1_1 -2 5 1_1 <2.
I 2! n! 2 2" 1— 1 2"
b 0,5d
é hu vay {u,} 13 ddy don diéu ting va bi chan trén boi 2 nén ton tai gidi han hiru han
=limu, .
HHHi"iiii b
Gia str o 1a sb hiru ti, a="2 véi p,qeN" (vi a>0)véi(p,q) =1
+1
Khi d6, (q+1)!a.=(q+1)! lim [Z J (q+1)! 11m (qZ: ' z k'} 0,5d
o k=q+2
qz [ 3 @+ !J
k=1 ! “”*w o k!
+1
Vi (q+D!a va qZ:M 1a 2 s6 nguyén duong nén
+1 0956
hm[ > (ql'(”) J (q+D'a qz ' a mot s6 nguyén (*) .
n—>+0 k=qt2 ! _
Mio< 3 @Dl (@Dt (q+1>!+___+<q+1)!
o k! (q+2)! (q+3)! n!
! ) i 0,5d

= + ot
q+2 (q+2)(q+3) (q+2)(q+3)..n




1
1_
< ! + ! ~+..+ ! = ! . 92" |__1 1- ! ,Vn>q+2
q+2 (q+2) (@+2)" q+2| __L | q+1 (q+2)"
q+2

Doq+2>1nén lim =0

n—>+oo(q+2)

0 | 0,5d
Dods, 0<fim| 3 @D Ly

n—-+ow0 Koqr2 k! q+1

Diéu nay mau thuin véi (*). Do d6 diéu gia sir 12 sai hay o 14 s6 v ti.
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TRUONG THPT CHUYEN TG NAM HQC 2008 — 2009

PAP AN PE THI PE NGHI MON TOAN
Thoi gian lam bai : 180 phut .

0000000

CAUS5: (3diém) (Tohop)

Trong chién dich van dong bau cir tong théng My nam 2008 ¢ 4 cac Pang phai chinh trj khac
nhau (a4 >1), m01 Pang d¢ ctr ra 1 nguoi dé tranh ctr tong thong vi cac Dang khac. M01 nguoi ra ing
clr phai néu mot s6 101 hira hen sé& thuc hién néu duoc bau lam tong thong. Biét rang 6 titcan 101 hira
hen bai tat ca nhitng Gng vién tranh cir tong théng va tit ca cac ung vién déu hira rang s€ dua nén kinh
té My thoat khoi tinh trang khung hoang hién nay. Do cac Dang phai c6 quan diém chinh tri khac nhau
nén cac 10i hita dua ra cta 2 ing vién bat ki khong hoan toan giéng nhau nhung c¢6 chung it nhét 1a 2
101 hira. Chimg minh : 4 <2"? |

DAP AN DPIEM
Gia s a Dang phéi khac nhau la X;, X3 vaSi,...,S; lan luot 1a tap hop tat ca céac 1oi
htra cua tng vién cua Pang X, . X; . .
Gia sur tap hop n 101 hira khac nhau cua tat ca cac img vién la P = {x;, x , ..., Xn} trong do
x; la 101 hira s€ dua nén kinh té MF thoat khoi tinh trang khung hoang hién nay. 1d
Theo gia thiét tat ca cac img vién déu hira rang s& dua nén kinh té My thoat khoi tinh trang
khung hoang hién nay nén x, €S,,Vi= LA .
bat S,'=S\{x,} , P'=P\{x,} .
Vi 2 tmg vién bat ki c6 cac 10 htra dua ra khong hoan toan giéng nhau nhung ¢ chung it
. ) S;'#S;'
nhat 1a 2 161 htra nén Vi#]j. 1d
S;'nS;"'# @’
Madi tap S,' 1a tip con khac @ cua tapP'.
Tap P' c6n— 1 phan tir nén sd tip con khac rdng cua tapP' 1a 2" —1.
Moi tap con khéac rong ( ngoai trir tap P' ) déu c6 phan bu trong P' khac rong. Do do, so
n-1

cac cap tap con khac réng ctia P'c6 giao bang rong > % =2""~1.

. S;'#S,' - 1d
Vi vay, s0 cac tp con S,'cua tdpP' thoa ,Vi#j,1,jela

S;'NS,'# D

s <(2"'-1)—(2"*-1)=2"2.Hay4 <2"°.
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Thoi gian lam bai : 180 phut .

0000000
CAUG6: (3diém) ( Bt dang thirc )

Cho x , v, z 1a cac s thuc khong 4m théa mén : x*+ y* + z° + xyz=4.
Ching minh : 0<xy+yz+zx—-xyz<2.

DAP AN DIEM
Tathéynéux y,zﬂ>1th1x + y + 77 +xyz>4
Piéu nay mau thudn voi gia thiét x> + y* + 2 txyz=4 (¥). 0.5d
Do vai trd binh ding ciia x, y, z , khong mat tinh tong quat ta gia sir x <1. ’
Khi do, xy + yz+zx —xyz > yz—xyz= (1 —x)yz > 0.
Tiép theo ta ching minh xy+yz+ 7ZX —Xyz< 2.
acux=0thitaco:4= y +77 > 2yz.Suyra:xy+tyz+zx—xyz=yz<2.
Vi vy, do vai trd binh dang cia x, y, z , khong mat tinh tong quét ta xét x,y,z>0.
batx=2a>0,y=2b>0,z=2c>0. Khid(’),0<a£5 (viO<x<1) 0.5
Hé thirc (*) thanh : a® + b>+ ¢*+2abc=1 (**)
Turdaytaco: 0<b,c<l.
Dodé,tacéthédz_itazcosA,b=cosB,tr0ngdc’> §SA<§,O<B<§ )
Khi do, tir h¢ thie (**) taco :
cos’A + cos’B + ¢+ 2cos A.cosB.c = 1 < c¢’+2cos A.cosB.c + cos’A + cos’B—1 =0
& ¢’+2cos A.cosB.c + cos’A.cos’B+ cos’A + cos’B—1— cos’A.cos’B =0
(et cosA.cosB)2 — (1-cos’ A)(1-cos’B) =0 < (c+ cosA.cosB)2 —sin”A.sin’B =0
< (c+cosA.cosB—sin A.sinB)(c+cosA.cosB+sinA.sinB) =0 0,5d
< (c+cos(A—B))(c+cos(A+B))=0 < c=—cos(A+B)
(vi §SA<§,O<B<E nén —%<A—B<§:>O<COS(A—B)£1.
doddé c+ cos(A—-B) >0(vic>0)).

P | T T . 5
Mat khac, vi §£A<E,O<B<E nén §<A+B<ﬂ:. bat C=n—-A-B.
Khictcstacé:0<C<2?7T vi A+B+C=m. 0,5d
Va c=-cos(A+B)=—-cos(n—C) =cosC
éhu’véy, A,B,Ce(O;gJ va A+B+C=m.
0,5d

Ap dung BPT Jensen cho ham f(x) = cos x trén khoang (0;%} taco:

~11~




cosA+cosB+c0sC£3cos(ﬂj %

Suyra: O<cosB+cosC< %—COSA
Mait khac, 0 < 2cosB.cosC = cos(B — C) + cos(B + C)=cos(B — C) — cosA <1-cosA

Va cosA=aS% =1-2cosA >0

Do do, xy + yz+ zx — xyz =4(ab + bc + ca — 2abc)
= 4(cosA.cosB + cosB.cosC + cosC.cosA — 2cosA.cosB.cosC)

= 4[cos A(cos B+cosC) +cos B.cosC(1-2cos A)]
=2

N | —

< 4[cos A(% —cosA)+ %(l —cosA)(1-2cos A)} =4.

(dpem )

0,5d
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PAP AN PE THI PE NGHI MON TOAN
Thoi gian lam bai : 180 phut .

0000000

CAU7: (3diém) (Hinh hoc khong gian)

Cho tir dién SABC , M 1a diém bat ki ndm trong tir dién. Mot mat phang (a) tily ¥ qua M cit cac
canh SA, SB, SC lan luot tai A',B',C".

Dit V, Va, Vi, Vc lan lugt 1 thé tich cta cac ti dién SABC, SMBC, SMCA, SMAB.

Chlirng minh : V = Vi + Ve + Ve
SA' SB' SC'

DAP AN PIEM

Trudc tién ta ¢6 2 nhan x{:t sau : ‘

Nhén xét 1 : Cho O la diém bat ki nam trong
tam gidc ABC. Khi do :

SoucOA +8,,..0B+S,,,0C=0.

That vay, dat

X =2(Sopc OA +S,c.OB +8,,,.0C).. 0.5

bat a:B/O\C,B:A/O\C,y:A/OTB.
Khi d6, x.0A = OA*.OB.OC (sin o +sinf.cosy +siny.cos )
= OA’.0B.OC(sino +sin(B+7v))

=0A’.OBOC(sina +sin(2n—a)) =0

Tuong tu, xOB=0.
Ma OA,OB khong cung phuong nén Jk,le R: x =kOA +10B 0,5d

—x =kOAX+LOBx =0= x =0. Tir ddy ta c6 dpcm.

Nhén xét 2 : Cho M 1a diém bat ki nim trong tor dién AjAA3A4. Goi V,,V,,V,,V, lan luot
la thé tich cua cac tor dlél’l MA2A3A4,MA1A3A4,MA1A2A4,MA1A2A3

Khi do6 ta co :

V,.MA, +V,MA, +V,MA, +V,MA, =0.

That vay, goi O 1a giao diém cia MA4 va
mp(A1A2A3) .

Do M nam trong tir di€én nén O nam trong tam giac
A1ALA;.

Theo nhéan xét 1 ta co :

S, OA, +S,0A, +S,0A, =0 (1)

trong d6 S1,S,,S; 1an luot 1a dién tich cac
AOA,A,,AOA A;,AOA A,

Mat khac,

0,5d

~13 ~




<

OA,AA, VOAZA;M VOAZA;AA - VOAZA3M V] S] S

Sl 2
S, Voa ALA, VOA1A3M VOA1A3A4 _VOA|A3M v, Vi 'V,
Tuong tu, —= 5, S . Do do, S 82 = S3

V V V V

2 3

Tir (1) suy ra: V,.0A, +V,.0A, +V,.0A, =0
= V,MA, +V,MA, +V,MA, —(V,+V,+V,) MO =0 (2)

Ma OA4 _ VA1A2A3A4 _ Vl +V2 +V2 +V4 O,Sd
OM VA A,AsM V4
—0A, =YVt Vot Ve G (v 4V, +V,) MO = V,MA, (3)
4
Tir (2) & (3) suyra: V,MA, +V,MA, + V,MA, +V,MA, =0.
Tro lai bai toan, ta st dung hé toa do Décéc xién g6c Sxyz béng cach chon dinh S cua tur
dién SABC lam goc toa do, nghia 1a S(0;0;0) va A € Sx,B e Sy,C €Sz, vdi A(1;0;0),
B(0;1;0), C(0;0;1)
Theo nhén xét 2 ta c6 : Vo.MS+V, . MA + V, MB+ V_.MC =0 ( v6i Vs = Vyagc )
& (Va+V, +V,+V.)SM =V, SA+V,SB+V_.SC < VSM =V, SA+V,SB+V,.SC 0,5d
osM=YagaYegg, Yege
A\ \% A\
Vi vay M(V Ve Ve j
\% V Y
Gia sir phuong trinh mat phiang (o) : ax + by +cz+d =0 (voi a’+ b*+ >+ d*>0)
Va A'(X0;0;0),B'(0;y4;0),C'(0;0;2,) v6i X, = SA'>0, yo= SB'> 0, z, = SC'> 0.
Khi d6, ax, =by,=cz,=—d (dodda,b,c,d #0)
Vi M(V Vi Ve ] «(a) nén aVv, +bVy+cVe _
\% V A%
Do do, avy+ b\\]/B TeVe ax, = by, = ¢Zo# () 0,5d

=
SA' SB' SC' x, vy, 1z, ax, by, cz
3 \Y%

aV, +bV, +cV,

Vi Vo Ve Vi Vo Ve_aV, bV ¢V

(aV, +bV,+¢cV, )=V (dpem).
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