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SO GIAO DUC - BAO TAO BE THI CHON HOC SINH GIOI BAC PTTH
THUA THIEN HUE NAM HOC 2001-2002.
BE CHINH THUC Mon: TOAN  (VONG 1).
SBD: (180 phit, khong k € thoi gian giao dg)

. x*+y’ =4
Bai 1 a Tim giatri cila m dé cho hé{ Y =" conghiem.
X-y?=m
b/ Chitng minh rang: In[uJ>2—y vGi x >0vay > 0.
X 2X+Yy

Bai 2: Giai phuong trinh: cos’x + 4sinx — 3sinx = 0.

Bai_3: Cho hinh 1ap phuong ABCD.A’B’C’D’ canh a.

Goi E,GK lan luot la trung diém clia c&c canh A’D’, B’C’va AA’. H la tam cua hinh vudng
DCDC’. M,N lahai diém I1an Ivot & trén hai dudng thang AD va EG sao cho MN vudng goc voi KH
va cat KH.

Tinh d6 dai doan MN theo a
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SO GIAO DUC - PAO TAO KY THI CHON HOC SINH GIOI BAC PTTH
THUA THIEN HUE NAM HOC 2001-2002.

HUONG DAN CHAM BIEU VA BIEU DIEM DPE THI MON TOAN
LOP 12 -VONG 1.

oy

ai 1

au a

0

Xzm

2,24 2 _y_
. {X 4 @{y x-m S{y=£Jx-m

— 2: Z_x-— 4:0
X—y“=m X =X—-(Mm+4) {xz—x—(m+4):0

Do d6 hé c6 nghiém khi chi khi phuong trinh:f(x) = x? + x — (m + 4) = 0 ¢6 nghiém trong [m;+o) (*)
—-1+VJ4m+17 Khi m> -7
2 4

f(x) =0c6A =4m+ 17 nén f(x) = 0 cd nghiém x =

Do d6: (*) < m< —=rYAm+17 “2"”17@ om+1< Am+17

{2m+1g0 17 1 [m>-1 17
2 o-—<m<?2

= S 2 < 4_m 2
4m+17 > (2m+1) -2<m<2

M 0t s6 cach gidi khac:
x*+y’=4 [y’=x-m
< )
X—y>=m x?—x—(m+4)=0(*)
Hé (1) c6 nghiém <> x? + x — (m + 4) = 0 c6 nghiém trén [-2;2]. ]
Dua vao dd thj parabol (P) y = x? + x — 4 trén [-2;2], vaduong thing y = m suy ra két qua.
e Céch 3: Gidi theo tam thirc bac hai....

e Céch2:

Caub: Chilng minh rang: In(ﬂj>2—y voi x>0vay > 0.
X 2X+Yy
o PAatt=2"Y1
X
N . A . X4y
e Vix>0vay>0nénit= — o tx=x+y< y=x(t-1
X

2y  2x(t-1) _2t—l

e Do do: = = .
2X+y  2x+x(t-1) t+1

e Bai toan tré thanh chiing minh: Int >2% v6i moi t > 1.
+
L t-1 . .
e Xéthamsdoy =f(t) = Int—zt—1 véi moi t> 1.
+

t—1)°
o Yy = ( )2 >0 nén ham s6 dong bién trén khoang (0; +o0).
t(t+1)

. Dodé:t>1:f(t)>f(l):03Int—2%>0.
+
e Céchgidi khéc: batt = Y vadvadsn chirng minh: Int > 2:—_1. Giai tvong tu.
X +
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Bai 2:  Giai phuong trinh: cos’ + 4sin® — 3sinx = 0.
e Do cosx = 0 khong thda (1) nén nhan hai vé clia (1) cho cos’x ta duoc:

=0 tg°x—3tgx+1=0(2) .
X

INX _ ) 1+ 4tgPx - Btgx. —
X CcoSs

Dit: tgx = t, phuong trinh (2) trd thanh: f(t) =2 -3t + 1= 0(3).

Pit: t = 2cosa (Vi f(-2) = -1< 0; f(-1) =3 >0, f(1) = -1< 0, f(2) = 3> 0 vaf(x) = 01aham B lién tuc
nén f(t) c6 3 nghiém phan biét trong (-2;2).

e Khi d6 (3) tré thanh: 8cos’a. - 6coso +1 = 0 < 2c0s3a +1 = 0 <> cos3a, = -1/2

o=t K oz
9 3

e Vay (3) c6 3 nghiém phan biét: t1=2c032—;, t2=2cos%“, i —2cos%7E

Do dé phuong trinh da cho c6 3 ho nghiém:
X=B1+kn, x =B +kn, x=PBz+kn voitgpi=t,i=123.

Bai 3:
D’ C’ D Hl C
E & M
A’ , |
H B
| E1 G
N, '
M D H C
E]_ ,"/
' I N, Gy A B
A B

Xac dinh doan MN

e Goi E1, Ny, Gy, Hy lahinh chiéu vudng géc clia E,N,G,H trén mat phéng (ABCD).

e DoKH L MN (gt) vaKH L NN; suyraKH L MNj, suy raAH; L MN;y tai |;.

e Matheo gia thiét MN cét KH tai | suy rally // NNy mal latrung diém clia doan MN nén I phai la
trung diém clia MN;.

e Tir dé suy racéch dung hai diém M, N.

Tinh d6 da MN

o Dét o= DAH1 = H1AN1 = E1N1M = Q.

o XéttamgiécvuéngDAH,tacé:sinoc=—:tga:1:>0052a=§:>AN1= AE, :Ea.
J5 2 5 cos2o. 6
e Xét tam gi4c vudng AINy, tacé: INy = ANy.Sina = 5,1 _ab_ MNFﬁ.
6 V5 6 3
(Céch khéc: Goi P latrung diém clia CGy, suy raduoc Ni 0 trén AP, suy raEjN; = %a.)
MN, = SN a*f — MN2= NNf+MNf=a2+§aZ=1ia2:>MN=a\ﬂ.
cosa. 9 9 3

Cach khéac: Dung phu’crng phap toa do trong khéng gian....

Bai 4:

Taco: (1) alé: (Up) hoi tu < (u?)hoi tu.
(2) achan: (jual) hi tu < (u})hoi tu.
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(3) B0 dé: day (cosna) hoi tu < a = 2k, keZ.

Chirng minh b dé: Néu a # kn <> sina. # 0. Gia st (cosna) hdi tu vé h, khi do:

cosno.cosa - cos(n + 1)a N h(cosa -1

sinno. = :
sina sina
h(cosa.—1) h(cosa—1)
. sin(n + 1)a. —sinna..cosa, sin "~ dn oS
Ma cosna = _ N a : a
sina sna
R cosa —1 1-cosa cosa -1
Vay cosna — h.— — =— .
sina sina sina
2
Do tinh duy nhét ctia gi¢i han tacé: h = —h(co_sa _1j =h=0.
sina

{sin no—0
Suy ra
cosha — 0

Do d6: (cosna) hoi tu < o = kn.

+ Truong hop k chan: cosna = 1 = (cosna) hdi tu.

+ Truong hop k 18: xét hai ddy con cos2no. — 1, cos(2n + 1)a — -1. Vay (cosna) khdng hdi tu.
Do d6 (cosna) hdi tu = o = 2mr. Do lai la hién nhién.

Trd lai bai toan dacho: Vai u, = cos® na.

Truwong hop k 1é: (un) hdi tu < (cosna) hdi tu < o = 2k

v0Oi o = 2k

mau thuan voi: 1 = sin?na + cos’no. —» 0.

1
Vay khi alé: limu, ={
khongtontai  voi o = 2kn
Truong hop k chan: (u,) héi tu < |cosna| hoi tu < cos’na. hdi tu < cos2na hdi tu <o = 2k
) 1 vOi o = kn
Vay khi achan: Iimunz{ .
khongtontai  vGi o #kn
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SO GIAO DUC - BAO TAO BE THI CHON HOC SINH GIOI BAC PTTH
THUA THIEN HUE NAM HOC 2001-2002.
BE CHINH THUC MON: TOAN  (VONG 2).
SBD: (180 phit, khong k € thoi gian giao dé)

Bai 1. & Giai phuong trinh: 3(x? +2x +2) =10x3 + 2x% + 2x +1
b/ Chirng minh: logs9 + 10gs10 + logsl1 < 2l0g.3.
Bai 2: a Vi A, B, Clabagoc clia mot tam giéc, chitng minh rang phuong trinh:
‘XZ—ZX‘ . A . B . C
3 =sn—+sSin—+sin—
2 2 2
c6 4 nghiém phan biét.
b/ Giai phuong trinh: .37 +(x? -1).3* +1-x-x2 =0
Bai 3: Trong mét phang, cho ti gidc (18i) ¢o : téng khoang cach tir moi dinh dén cac canh lamot sH
khéng doi ddi véi tat ca cac dinh. Chirng minh rang ti giéc d6 Ia hinh binh hanh.
Bai 4: Chotap hop E={ xe N/ 1<x <2001}, k, r lahai s cho truéc:

2<k<20001, reN".
Hoi cé bao nhiéu bd (ay, &, ..., &) thda man cac diéu kién sau:
() acE i=1k.
(i) y<a<..<a
(i) Min{as-a/i=1k-1}=r
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SO GIAO DUC - DAO TAO KY THI CHON HOC SINH G101 BAC PTTH
THUA THIEN HUE NAM HOC 2001-2002.

HUONG DAN CHAM VA BIEU BIEM PE THI MON TOAN
LOP 12 -VONG 2.

vy}

ail:

Caua Giai phuong trinh: 3(x% +2x+2) =10Vx3 + 2x> +2x +1 (1).

X2+ 2x% + 2x +1= (X +1)(x* + x +1) nén diéu kién la x > -1.

X2+ 2x+2=(x+1) + x>+ x + 1), dit a=/x+1, b=vVx*+x+1

Vi diéu kién x > -1: (1) tré thanh:

3(a® + b?) = 10ab <> 3a? - 10ab + 3b”* = 0 < (a— 3b)(3a—-b) =0 < a=3b hay a= b/3.

e a=3be VX+1=83Vx?+x+1 < x+1=9(x* + x + 1) < 9x* + 8x + 8 = 0 (v nghiém)

e a=hi3o3a=bo3VX+1 =YX +Xx+19X +1) = x>+ X+ 1< X2 -8x-8=0 < x =4+ 26

e Vay phuong trinh ¢d hai nghiém: x = 4+ 26 .

Céch khac: Binh phuong va phén tich thanh tich.....

Caub: Ching minh: logs9 + 10gsl0 + logsll < 2log,3.

e Trudc hét chitng minh: logn(n+1) > logn.a(n+2) , Vn>1 (1).

V‘I: Iogn+1(n+2)
log,(n+1)

log,,.(n+2)+log,,,n >2\/log, ,(n +2).log,.,n = log,,,n(n+2) > 2,/log, ,(n+2).log,,, n

=log,,,(n+2).log, ., n , & dung bét dang thirc Céi cho hai s6 duong ta co:

o =2=log,,(n+1°log,.,n>2fog,,,(n+2).log,.,n
l0g,,(n+2)
log,(n+1)

e T cOng thirc (1) taco: logs9 + 10gs10 + logsll < 3logs9 = 2109,3.
In(x+12)

e =log,,(n+2)+log,,n<1l= <1 suy ra (1) thoa.

e Céchkhéc: CAthé giai (1) bang cach xét hamy = logy(x+1) = V@i x>1 vasuy ra y’>0...

Bai 2:
Caua

e ViAB,C €(0; nr) nén: sin%+sing+sin%>0 . Do do:

(1) o|x*-2x|= Iog3(sin%+sing+sin%)= m (2)

e Nén sb nghiém clia (1) chinh 1asb giao diém clia hai dudng: y = f(x) = [x>2x]| (C) va(d): y = m.
e Khdo sat vavé do thi (C) Ay



http://quyndc.blogspot.com

http://quyndc.blogspot.com 7

e Dua vao do thi taduoc: (2) cé 4 nghiém khi chi khi 0< m<1

e & log, siné+sinE+sing <1c>1<siné+sin5+sin9<3 (3)
2 2 2 2 2 2

« Chirng minh (3): AB.C €(0: ) nén: sin%;sin%;sin%e(o;l):>sin%+sing+sincz—:<3 @ .

A,B €(0; ©t) nén: sin%>0;sin%>0;cos%<l‘cos%<l

A +B

A . B . A B . B A . C
= 8N—+SN—>SN—.0S—+SIN —.C0OS—=3N =cos — (5)
2 2 2 2 2 2 2
Tir (5): siné+sinE+sinE>cosg+sinEzcoszg+sinzc—::1 (6)
2 2 2 2 2 2
TU (4) va(6) suy ra: (3) ding. Vay phuong trinh (1) cé ding 4 nghiém.
Cha y thém: 1<siné+sinE+sin9s§
2 2 2 2
Caub:
e Phuong trinh d4 cho tuong duong véi: (x> -1).(3* 1) +x.(3°*-1)=0
e Xétx =0;x=+1: Thay vao (1) tathdy déu théa nén phwong trinh cé cac nghiém: x =0; x = + 1.

X x2-1
o Xéftx;tO;x;«tJ_rl:Khic‘1’c’>(1)c>3 1+32 11=0(2)
X X

t_
Vi t % 0, xét ham s5: (1) = >+

*Voit>0thi 3'-1>0=f(t) >0vavoit<0thi 3'- 1< 0= f(t) >0, do do:
Vi (2) < f(x) + f(x? - 1) = 0 nén (2) vd nghiém.
e Vay phuong trinh da cho c6 tat cd la3 nghiém: x =0; x = + 1.

Bai 3:

e Goi n lavecto phap tuyén don vi clia dudng thing a, ncd goc tréna M vaN lahai diém & vé mot
nita mt phéng c6 bo achira vecto n.
Khi do taco: M
AMn=t,n (1) KNn=t.n (2
Tl gia thiét taduoc: ty = d(M,a) vaty = d(N,a) vattr (1) va(2)
suy ra MN.n=d(N,a)-d(M,a) (3).

e Goin,, n,,n,, n, lacéc vecto phdp tuyén don vi c géc trén c&c canh K
AB,BC,CD,DA vag mién trong tir giac ABCD. Goi k latong khoadng
cach tir mot dinh dén cac dudng thang chira canh cla t& giac. Khi do
taco:
AB(n, +n,+n, +n,) =[d(B,AB) — d(A,AB)] + [d(B,BC) — d(A,BC)] + [d(B,CD) — d(A,CD)] +
[d(B,DA) — d(A,DA)]
Do dé: AB(n,+n,+n,+n,)=k—k=0(4). Tvong ty tacé: BC(n,+n,+n,+n,)=0(5).

e ViA,B,Ckhong thdng hang nén tir (4) va (5) tasuy ra. n,+n,+n,+n, =0 (6).

n

e TU()suyra n, +n, +2n,n, = n, +n, +2n,n, nén: (n,,n,)=(n,,n,) (7).

e TU(B)suyra n, +n, +2n,n, = n, +n, +2n.n, nén:(n,,n;)=(n,,n,)(8).

e Do (n;,n,)+(n,,n)+(ny,n,)+(n,,n,)=360"nén:
(n,,n,)+(n,,n) = (n,,n,)+(n,,n,) = 180° suy ra(n, ,n,) = 180° twong ty: (n,,n,) = 180°. (9)


http://quyndc.blogspot.com

http://quyndc.blogspot.com 8

e T (9) suy ra céc canh doi cua tr giac song song nhau: AB // CD, BC // AD. V ay ABCD la hinh
binh hanh.
Céch khac: Sau khi chitng minh duoc (6). Goi 0 lamot diém tay y.
Pit: ON, =n,, ON, =n,, ON, =n,, ON, =n, suy raN; thudc duong tron tm O, bén kinh 1.
Do (6) suy ra O latrong tam cla t gidc NiNoN3N, suy ra O la trung diém clia doan noi hai
trung diém clia hai canh N3N, N3N4 vatlr dé suy ra: NiNa // N3Ny , suy ra N;N2N3N4 la hinh
chir nhat, suy ra:
n,=-n,, n,=-n, nén AB// CD,BC// AD.Vay ABCD lahinh binh hanh.

Bai 4:
e Dadt n=2001.
(a1,a,...,&) thda (i) (ii) tvongling mot tap con k phan t& cla E.
Kihiéu: Alatap céctap concla EVoi: A ={ay, &, ..., a} a<a<..<a
Min{a.1-a / i =Lk—1} >r; u(k) |asd phan ti clia A.
e Truonghop 1: u(k) =0néuk>n-(k-1)(r-1).
Thatvay: k>n-(k-1)(r-1) < (k-2r>n-1(*).
Taco:a:-a>r i=Lk-1=a-a>(k-1)rmaa—a <n-1=(k—-21)r<n-1mauthudn voi
(*), do dé khong ton tai A, suy ra A= = u(k) =0.
e Truong hop 2 u, (k) =Cy_\ 1,y NEUK<N—(k-1)(r-1).
That vay: XétM ={ 1, 2, ...., n-(k- 1)(r — 1)} va B lacéc tap con k phan t& clia M.
Xét anh xa: A—— B : f(A) = B xé&c dinh nhv sau: A = {ay, &, ..., a} € A thi:
B={a, &-(r-1),..,a-(-1)-1),..,a&-(k-D(r-1)}; bi=a-(@1-1)(-1)
biv-bi=a+i-a-(r-1)>1b=a—-(k-1)(r-1) <n-(k-1)(r-2).
Suyra by e Msuyra BeB.
Chitng to f song anh: taduwoc A = A’ = f(A) = f(A’) va VBeB, B ={by, by, ..., b} bi<by< ...< by
Ldy tao anh: & = b; + (i — 1)(r — 1),i e Lk kiém chitng duoc a< @< ..< avaa.1-a>1ielk-1
Suy ra: A ={&, &, ..., a} € A va f(A) = B. Vay f song &nh. Do dé: u, (k) =C‘n‘_(k_1)(r_1) :
e Tir hai trrong hop (1) va(2) tréntaco: u, (k) =Cy_, 4, VOi quy uéc Cy =0 khi m <k. Do d6:
S0 b) 6 (&, &, .., &) thda dé bai [& ur(k) — uy + 1(K).
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SO GIAO DUC - BAO TAO BE THI CHON HOC SINH GIOI BAC PTTH
THUA THIEN HUE NAM HOC 2002-2003.
BE CHINH THUC Mon: TOAN  (VONG 1).
SBD: (150 pht, khong ké thoi gian giao dg)

|4cosx.cosy|=1

Bai 1: (3.5d) Giai hé: :
C0S2X +cos2y +1<0

Bai 2: (3.5 d) Cho hai nita dwdng thdng Ax, By chéo nhau. Hai diém C, D thay ddi lan luot & trén
. 1 2 3
AxvaBy saocho: —+—=——.
) AC BD AB
a/Chting minh rang: mat phang (P) chira CD va song song voi AB ludn ludn di qua mot diém co
dinh | trong mat phang (Q) chita Ax va (Q) song song By.
b/Tim vi tri clia C va D sao cho thé tich t dién ABCD lanhd nhat.

Bai 3: (3.04d)
al Trong mét phang Oxy, cho mot duong tron (C) cit parabol (P): y = x? tai bén diém, mot diém
co toa do la(1;1) vabadiém con lai laba dinh clia mot tam giac déu. Tinh ban kinh clia duwong
tron (C).
b/ Tim tap hop céc tam clia nhitng tam gi4c déu cé ba dinh thudc parabol (P): y = x?.
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SO GIAO DUC - PAO TAO KY THI CHON HOC SINH GIOI BAC PTTH
THUA THIEN HUE NAM HOC 2002-2003.

HUONG DAN CHAM BIEU VA BIEU DIEM DPE THI MON TOAN
LOP 12 -VONG 1.

|4cosx.cosy| =1

Bai 1: (3.5 d) Giai hé: { 0)

COS2X +C0S2y +1<0°
4cosx.cosy =1 Q) (amn —4cosx.cosy =1
C0S2X +c0s2y +1<0 (2) C0S2X +Cc0s2y +1<0

" (1.5diém) Giai hé (11):
cos(x+y)+cos(x—y)=% - cos(x—y)=%—cos(x+y) 3)

cos(X +Y).cos(x —y)+1<0 cos(x +y)[1-2cos(x +y)]+1<0 (4)
(4) < -2c0s%(X +Y) + cos(X - y) +1 < 0 < - [cos(x +Y) - 1].[2cos(x +y) +1] O

= (0.5 diém) (|)©{ (i

(1)

< cos(x +y) < —% hay cos(x +y) > 1.

cos(X —Y) =%—cos(x+y) (

1
e Dodé: (Il) & (V) hay%cos(x_y)z?cos(”y) V)
cos(x +y) < -5 cos(x +y) =1
cos(x—y)=%—cos(x+y) [cos(x -y) =1 [(x-y=k2r
e Gidi (IV): 1 Q{cos(x+y)——1®%x+y—+ﬁ+h2n
cos(x+y)s-E L 2 3
_ x=ig+(k+h)n
y=$%+(h—k)n
1

lcos(x +y) =1

cos(x+y)2—% [X+y=2mn

X J_rg+(m+n)rc

T
To+(m-n
y=%3 ( )i

= (1.5 diém) Gii hé (111):

4cost.cosy =1
Détt=x+nthévao(lll)taducc:{ y

coS2t +cos2y +1<0
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t=+Z+(k+h)r t:i%+(m+n)n

e Theo (Il) taduoc: 3 hay
y:ig+(k—h)n y:i%+(m—n)n

X=+Lqn+(k+h)m t=+ X g+ (m+n)n
e Dodé: (Ill) < 3 hay 3

y:i%—n+(k—h)n Y= T+ (m-n)n

T
3

e Vay hé cb céc ho nghiém: X
y:ig+(h—k)n y:¢%+(m—n)n

x=i%—n+(k+h)n t=i%—n+(m+n)n

y:ig—n+(k—h)n y = J—r%—n+(m—n)n

Bai 2: (3.5 diém) B D y
al (2 diém)
e Hinhvé: Dyng Ay’ // By. D’ trén Ay’ sao cho:

AD’ =BD.

(P) 1amp(DCD’), (Q) lamp(Ax, Ay’).
e Nhén xét: V@il tuy y trén D’C. Goi M, N lacéc
diém trén Ay’,Ax sao cho: MI//Ax, NI /] Ay’.

AM AN CI D'l Cl+ID'
+ = + = =1 (1)
AD' AC CD' D'C CD*
1 2 3 AB:3 2AB:3
— == +
AC BD AB AC AD'

Taco:

=1 (2).

e V6i C,D 1ahai diém tly y thoa i thiét. Trén CD” ton tai diém | sao cho - 5—.'02%.
Taduoc: AN = Dl :AB:3:>AN=E 3
AC D'C_ AC 3
L AM_Cl D :1_A5:3=2AB:32AM:225 @

AD' CD' D'C AC AD'
o T (3) va(4) suy raM. N c6 dinh nén| cd dinh. Do d6 (P) ludn di qua diém co dinh | trong mat
phang (Q).
b/ (1.5 diém)
e D0 AABD = AAD’D nén thé tich V clia t dién ABCD bang thé tich tt dién DACD”.
e Do D ¢ trén By // (Q) nén khoang céch tir D dén (ACD’) khéng doi, nén thé tich V nhd nhat khi va
chi khi diénh tich S ctia tam giac AD’C nh6 nhat.

e S= %AC.AD’.sinA = %.AC.BD.sinA nén: Snho nhit < AC.BD nho nhat.

e Ap dung bét déng thirc Cosi cho hai s6 dwong: i,i ta co:
AC BD

iZi-ﬁ-iZ 2 /Li: ACBD2> 8—A82
AB AC BD AC BD 9
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D&u béang xay rakhi: i=i 3 <:>AC:2A—B va BDzﬁ.
AC BD 2AB 3 3
4AB 2AB

e Vay: V nhé nhét khi: BD_T AC=——
Bai 3: ( 3 diém)
al(1.5d) (C): (x —a)*+ (y - b)* = R% (C) qua diém (1;1) nén: R>= (1-a)*+ (1 - b)?.
e Hoanh dd X1, Xz, X3 clia ba dinh tam giac déu vax = 1 langhiém ctia phvong trinh:
(x-a+ (=) = (L= + (L-bf | .
X3 +x?+(2-2b)x+2-2a-2b=0

e D0d6: x>+ X%+ (2= 2b)x +2 — 2a— 2b = (X — X1)(X — X2)(X — X3) nén:

X, +X, +X;=-1

X, X, + X X5+ X,X; =2-2D

3

e Tir gia thiét tam giac déu nén:
X, +X,+X,=3a X +X,+X;=3a
=
xf+x§+x§=3b | (X, +%, +X )2—2(xx +X,X5 + XX, ) =3b

213

e Dodo:a= —5 b = 3 vaban kinh duong tron (C) la R——

b/ (1.5 d)

Thuén:

e Gia s I(a;b) 1atam cla tam giac déu ABC c6 dinh trén (P). Budng tron (ABC) cét (P) thém diém
M (Xo;Yo) ( c6 thé tring A, B, C).
Xa, Xg, Xc VA Xo langhiém cla: (x — &% + (y — b)® = (xo— a)* + (x2 - b)?

X =X
=
{x3+xox2+(x§+1— 2b)X + X3 + X, —2a—2bx, =0 (1)

X, +Xg+Xe =32 (X, +Xg +X. =32
* Suyra_' 2 2 2 < 2 2 2
Xa #Xg+Xc =30 [(X, +Xg+Xc) = 2(XpXg +XpXc +XcX,) = (=X,) *=2(X g +1-2D)
%o
e Hay: 3 ,vivay: b=9a%+2 Néntam| & trén do thi (G): y = 9x*+ 2.
b=x;+2

Dao: Xét I(a; 9a° + 2) tly y trén (G): y = 9x*+ 2. Taphai chirng minh duong tron (C) tam | ban kinh
IM véi M(-3a; 9a°) cat (P) thém 3 diém 1a 3 dinh clia mot tam giéc déu.
e Xét phuong trinh: (x — @)% + (x* — 9&° — 2)* = (-3a— a)* + (9a° - 9&° — b)* (2).
=N {:(;) 3% voi f(x) = x3-3a%2 - (9a® + 3)x + 27a° + 7a  (f(x) = O chinh la phuong trinh (1) véi
Xo=- 3&).
e Né&ua=0:f(x) =x>-3x = 0c6 3 nghiém phan biét.
. . . ‘{f(—3a)=16a>0;f(3a)=—2a<0 khi a> 0
e Néua=0:Dof(x)liéntuc, limf(x) =10 va _
x>0 f(3a) =—2a>0;f (-3a) =16a<0 khia<0
nén f(x) = 0 c6 3 nghiém phan biét.
Vay phuong trinh f(x) = 0 luén c6 3 nghiém phan biét X1, Xz, X3 vOi moi a.

Ay
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X+ X, + Xy
X X+ x5=3a N 3 B
e Taco: ) . Do do: s o s (3)
X, X, + X, X5 +X,X; =—(92°+3) X; +X5+X;5 98243
3 =

Do X1, X, X3 12 3 nghiém phan biét cia (2) nén: (C) cat (P) tai 3 dinh A(x;;X7), B(X,:x3) ,
C(xs; xg) clia tam giac ABC. Vado (3): tam giac ABC c6 trong tam trung véi tdm duong tron ngoai
ti€p I, nén ABC latam giéc déu.
% K&t luan: Tap hop cac tam clia nhitng tam gi&c déu co 3 dinh thudc (P): y = x? |a parabol:
(G):y =9x* + 2.
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SO GIAO DUC - BAO TAO BE THI CHON HOC SINH GIOI BAC PTTH
THUA THIEN HUE NAM HOC 2002-2003.
BE CHINH THUC Mon: TOAN ~ (VONG 2).
SBD: (150 pht, khong ké thoi gian giao dé)

Bai 1: (3.5 d) Giai phuwong trinh:
log,, (x*-2x-11) = Iongm(x2 -2x-12)

Bai 2: (3.5 d) Trong mit phang Oxy, cho dwdng cong (H): y = 22X ; VoI X >1.

al M ladiém thy y trén (H), tiép tuyén clia (H) tai M cét hai duong tiém can cta (H) tai hai
diém A vaB. Xé&c dinh diém M dé dién tich tam gidc OAB nho nhét.,

b/ Vi 1(1;1) vaK la hinh chiéu vudng goc clia M xudng duong thang y = x. Tim diém co
dinh C sao cho : +/2 1K — CM luén 1as3 duong khong déi khi M thay ddi trén (H).

Bai 3: (3.0d)Chone N(n>2)vahamso f: Q — Q sao cho:
fx" +y) =x""H(x) +f(f(y)) VvxyeQ.
(Qlatap hop céc sb hitu ti).
al Gia st riing f(2002) # 0. Tinh f(2002).
b/ Tim ham s6 f.
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SO GIAO DUC - PAO TAO KY THI CHON HOC SINH G101 BAC PTTH
THUA THIEN HUE NAM HOC 2002-2003.

HUONG DAN CHAM BIEU VA BIEU DIEM DE THI MON TOAN
LOP 12 -VONG 2.

Bai 1: (3.5 d) Giai phuong trinh: log,, . (x*—2x-11) = Iongm(x2 -2x-12) (1)
2_2x-12>0
e Pidukien: {1 X7
x?-2x-11>0

(2+/5)2 =9+ 45 va (24/2+/5)? =8+ 45 dodd 2++/5=/9+45 va 2245 = \/8+445 .
(1)< Iogm(xz—ZX—ll) = Iogm(xz—Zx—lz)
< log, , -(x*-2x-11) =log, , ((x*—2x ~12)

Pit: a=8+4+/5 >1,t = x?— 2x -12. Diéu kién: t > 0.
e Dodd: (1) < Inasa(t+1) =Ingt

e B t=a’
Céchl: (1) < lIng+q(t+1) =Ingt C}{t+1=(a+l)y M.
X (aY (1Y
o Tu (I) tadU’Q’C. [m-j +(mj =1 (2)

e y=1:langhiém cla (2).

(aY)Y (1Y a 1 (aY)Y (1Y a 1
o y<l + > + =1, y<Ll + < + =1.
a+l a+l a+l a+l a+l a+l a+l a+l

e Nén(2) conghiém duy nhat: y=1. Do dé: (1) t=a< X2 —2x-12=8+4+5 (thoa *)
& x2—2x-20-4+/5 =0 x=2+2+/5 hotic x = -24/5.

e Vay phuong trinh da cho cé hai nghiém: x = 2 + 2+/5 hoic x = -24/5.

Céach2: Xéthamsdy =f(t) =Ina+1(t+ 1) - Ingt (a>1

1
(t+DIn@+1) tina
nghiém t = anén f(t) cé nghiém duy nhatt=a.

e Vay: (1) (1) © Inas1(t+1) =Int < t=ax?-2x-12=8+4+/5 (théa*)
& X*—2x-20-4+/5 =0 x=2+2+/5 hodc x = -2+/5.

e Vay phuong trinh da cho co hai nghiém: x =2 + 2+/5 hoic x = -2/5.

e Tadugc: y'= <0 via> 1, nén ham s giam trén (0; +oo) vatacé f(t) =0céd

Bai 2: (3.5 )
al (2 diém)
) ] 2x, -1 -2
M (Xo; H), tiép tuyén tai M cla (H) cé phwong trinh: (d): y——2 == (X—=Xx.) .
o M(xayo) < (H), tiép tuyén t (H) c0 phuongtinh: (0 y —2 70— = =5 (x =

X

e dcét hai duong tiém can ding x = 1 vangangy = 1 tai cac diém A(1; —2° 1), B(2x, — 1;1).

0

e VixXxg>1nénya= Xo l>1, Xg =2Xo—1>1. Do d6 | & mién trong tam giac OAB nén:

0

SOAB:SO|B+SO|A+S|AB:%|A+%|B+%|A.|B:%Z(Xo—l)‘i'%. 1 +1.2(X0—1). 1

Xo-1 2 X,—1
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e Do d6 &p dung bét déng thirc Cosi cho tahai s6 duong xo— 1, 1 ta co:

2(Xo _1)

1 1 A
=Xo—1+ +1>1+2,]==1++2. y
SoAB = X 2(x, -1) \fz

Déng thirc xay rakhi:
Xo—1= _1 S X =1+
2(X0 _1)
e Vay Soag Nho nhat khi M(l+i 1+i)
Y SoAB J2' 2" |

Céch khac: Tinh dién tich AOAB theo céch sau: /\
_1J ; OB =(2x,-11). 0 \ ;

1/@{1;
XO—

Tinh: S,q =%\/OA2.OBz —((ﬁ.cﬁ)z .

2/ Tinh Soag = %AB.h v6i h=d(O:AB).

b/ ( 1.5 diém)
e Do phép tinh tién bao toan khoang cach, nén dé don gian phép tinh ta doi hé truc Oxy sang hé truc
IXY bang phép tinh tién vecto O .

X=x-1
Cong thirc doi truc: { | (H)trg thanh - Y :% V6i X>0.

4X 4X
2X2+1

2 2 2
. Dodo MOy Fxs Ly 2XHL_ [2X041 2741
2x’ 27 X T T 2x

e Dit C(ab) vahang s8 muén timlac . 0, khi do: IK =

s 1
\/E; MC=(a-X;b——) va
( zx)

2 2
J2IK —CM = CM = \2IK —c & [a—x)24(b— yz= 27+ 2X7-2X+1 o,
2X 2X 2X

\/(a—x)2+(b—i)2 _2X?-2cX +1
2X 2X
& (8¢ - 8a)X ®+(4a% +4b% —4c? —4)X2+ (4c- 4b)X=0 (2)
8c-8a=0
e Do (2) ding v6i moi X >0nén: {4a’+4b°-4c’ -4=0<a=b=c=1
4c-4b=0

< 4X3(a-X)2+(2bX —1)% = (2X 2= 2cX +1)?

2 _
c=1thoa %>0 Vi X >0va2x?-2X +1>0.
e Vay diém C c6toa do (1;1) trong hé truc TY, hay C(2;2) trong hé truc Oxy vavéi moi diém M
trén (H) taco: V21K -CM = 1.

Bai 3:(30d) f(x"+y)=x"""(x) +f(f(y)) V¥x,yeQ(*).
Caua (1.5diém)
o T (*) taduoc: voi x = 0; f(y) =f(f(y)), Vy € Q.
voix=1,y=0:f(f(0)) =0 = f(0) = 0.
voix =1,y € Q: f(1+y) =f(2) +f(y). (D).
Do do: chitng minh bang quy nap tadwoc: f(n) = n.f(1) vne N. (2)
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Tw (1) taco: f(0) =f(2) +f(-1) = f(-1) =f(0) — f(1) = - f(t); f(x-1) =f(x) — f(2)
Do d6, chirng minh bang quy nap ta dwoc: f(-n) = -nf(1) Yne N". (3)
T (2) va (3) taduoc: f(n) =nf(l) Vvne Z (4)

bat: f(1) = ,p e N, g e N vatadwoc: ¥n e N” van chiahét p nén nf(1)e Z. Do dé ta dwoc:
q

f(F(n) = f(n) < n[fD)]2 =nf1) < [FD)]%= (1) < f(1) = 0 hay f(1) = 1.
Do do, tir (4) ta duoc: £(2002) = 1 hay £(2002) = 0 (loai). Vay f(2002) = 2002.

Cau b (1.5 diém)
TU (*) taduoc: y = 0: f(x") = x"~ (), Vx € Q. (1)
nchin : Wx = 0: f(x) = f(x ) f(x)= M - f(x).

nlé: tr (*) va(l) taducyc. f(x" +y)—f(x)+f(y) (2

sy ra f(o) + 1) = 0= f(o = L) T = g
(=x) X

Do dé: f(-x) =f(x), VX € Q.
Tir (2), chiing minh bang quy nap ta dwoc: f(px") = p.f(x"), Vp € N, ¥x € Q.
vp e N': f(- px") = - f(p.x") = - p.f(x").

Vay: f(px") = pf(x"), Vp e Z, Vx € Q. (3)

n-1

Tt (3) tacd: VY e Q(uez veN')taduoc: f(E) = §( ”'Vn ) = u.v”-l.f(in).
\

n- lf(l)
v

ME (1) = 1) = V() = () = 18 Siw @

Taco: f(1) =0hay f(1) = 1t (4) suy ra f(x) =0, VX € Q hay f(x) = x,Vx e Q.
Thtr lai: thoa man (*). Vay f(x) =0, Vx € Q.

. Vay: f( )=uVv
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SO GIAO DUC - PAO TAO PE THI CHON HOC SINH GIOI BAC PTTH
THUA THIEN HUE NAM HOC 2003-2004.
DE CHINH THUC Mén: TOAN  (VONG 1).

SBD: (150 pht, khong k € thoi gian giao dé)

1,
' 2(1—cos>) né
Bai 1: Chohamsb f(x) = x( COSX) néu x # 0

0 néux=0
a/ Tim dao ham ctia ham sd va chirng minh ham s6 dat cuc tiéu tai x = 0.

b/ Tim sd anhé nhat dé cho: x2(1—cosl) <a,Vvx #0.
X

Bai 2: Gidi hé bat phuong trinh:
{x”"m + X% > 2004% +2004"

(x>3).
x1%% 4+ x?% < 2003* + 2003
Bai 3: Timhai diém A, B lan lugt & trén €lip (E) vaduang tron (C):
2 2

Xy iy 11\2 _12)2=
(E).5+E— , (C): (x-11)“+ (y-13)" =34

sa0 cho do dai AB lanho nhat.

Bai 4: Tim s0 cac day s0 (up) théa mén diéu kién:
u,,,+4u>-4u, =0,vn>1
1

Usgos = E
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SO GIAO DUC - PAO TAO KY THI CHON HOC SINH G101 BAC PTTH
THUA THIEN HUE NAM HOC 2003-2004.

HUONG DAN CHAM BIEU VA BIEU BDIEM DE THI MON TOAN
LOP 12 -VONG 1.

Bai 1: (2 d)
Caua (2diém)

® (1.5d) Tinh dao ham ctia ham s6: x = 0 tacé: f'(x) = 2x — 2x.cos1 - sinl.
X X

e Taix=0:Vif(x)= 2x2.sjn22i V6i X 0 VA0 < sin?Z< 1 nén:
X X

x—0 X

£(0) = Iimwzlim(Zx.sinzijzo.
x>0 X 2

" (0.5d)f(x) = 2x°s nzzi voi x = 0= f(x) >0=1(0) , Vx € R, do d6 f(x) dat cyc tiéu tai x = 0.
X
Cau b: (3 diém)

.1
2 sin—
= (054d) xz(l—cosl)=2xzsin2i:2 x.sini _1 2x
X 2x 2x) 2| 1
2X
. . sinx
® (1.0d) Chirng minh: -1<——<1,Vx#0. (1)
X
Xét y=g(x) = L , VX # 0. Biét rang 0 <x< g = sinx < xvavoi: x > g: sinx < 1< x.
Do d6: g(x) =" <1, > 0. Mag(x) laham s5 chén trén D = R\{ 0} nén g(x) = | <1,
vx € D. Vay (1) ladang.
1Y
2 x sinx )’ S'n?
" (1.0d) Timanho nhét: Tir (1) duoc: (—j <L vx#0=| — X | <1, Vx#0
X
2X
sini 2
= h(X):XZ(l—COSE)<£VX¢O(2) véllimh(x)zlim1 “x | 1
X X X—% x—0 i 2
2X

= (05d) h(x) <a, vx=0(gl) ma%:IXirEh(x)sa: az% 3.

D4u dang thirc xay ratai (3) khi: azé ladung theo (2).Vay azé :

. x10%® 4 x 2% > 2004% +2004* (1
Bai 2: (5 diém) g D 53
x19% 1 x?% <2003 +2003°  (2)
" (2d)baty=2004.Dox >0,y >0néntaduoc:
D) ox@+xX>y*+y o x? -y +x -y >0 (X -y)X +y*+1)>0
oxX-y'>0o x>y (do X +y*+1>0).
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" (1.5d) X >y* < In(X’) >In(y) < ylnx > xIny < In_x>ln_y_vay: In_x> |n£824
X

3).

In2003>lnx ().

2003 X

In2004 Inx In2003
< <

2004 X 2003

" (15d) Xét ham s5: y = f(x) = ”:(X, y’=1‘x'£‘x

Bién doi twong tw, bat phuvong trinh (2) tré thanh:

TW (3) va (4), hé d&cho tré thanh: (5).

<0, Vx> 3.

In2004 Inx In2003
< <

Nén ham s6 nghich bién trén khoang ( 3; +«), do do:
2004 X 2003

2003 < x < 2004.

tvong dwong voi

Bai 3: (6 diém)
" (05d) (C)laduong tron tam 1(11;13) ban kinh R =+/34..
Nhan xét ring A e(E), Be(C) nén doan AB ngan nhét thi badiém I, A, B thdng hang.
X, = 5V 2cost
" (15d) Axoyo) € (E): 2 +Y_—1nen | V2
S0 18 Y, =3/2sint
1A% = (Xo — 11)2 + (yo — 13)% = (5v2c0ost-11)2 +(3v2sint —13)2.
IAZ = 290 + 50c0s’t + 18sin’t -110+/2 cost - 78+/2 sint.

2 2
= (3d) IA2=136+110[cost-§J +78£sint—%] >136 .

2 2

D4&u bang xay rakhi chi khi: t:% < A(5:3).

= (1.0d) Vay do dai AB nho nhét 1 d =2+/34-+/34=+/34 khi A(5;3) vatir d6 suy ra duoc B(8:8).
Ay

x

N

7

v

A

Bai 4: (4 diém)
B (1.54d) Viétlai up+1=4un(1 - up) = f(un) voi f(x) =4x(1 - X)
Nhén xét: f(x) € (0;1) = x € (0;1) .

Vi Vé.y: Uooos = % € (0,1) = Upoo3 € (0,1) = Uxoo2 € (0,1) = .... Ue (O,l)

" (1d)V6i0<u; < 1ton tai duy nhat oz 0< o < g vau, = sina.

Ludc d6: up = 4sin®o( 1 - sina) =sin’2a; us = 4sin“20( 1 - sin“2a) = sin“4a.
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Quy nap ta duoc: u, = sin?(2" *a) = %—%cos(Z"oc) :
1 1 1 1
1.5 d) U = = & =—=cog(2*a) = =
(1.5 d) uz004 555 S(2™a) >
& €082 0) =0 > 2% ¢ = g+ knt < o= %(% +),keZ
Vi 0<a< = nén 0<%(2k+1)<£<:>—1<k<22°°3—l
2 2 2 2

Dok eZnén:k=0; 1 2; ... 2298 _1,
T

Tir d6 co tat ca 2% giatri uy thoa bai toan: u, =sin {—(Zk +1)]k e{0;1;....2°% -1} .

2 2005

Do d6 c6 tét ca 2°° day sb (u,) thda diéu kién da cho.
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SO GIAO DUC - BAO TAO BE THI CHON HOC SINH GIOI BAC PTTH
THUA THIEN HUE NAM HOC 2003-2004.
BE CHINH THUC Mon: TOAN  (VONG 2).
SBD: (150 phtt, khong k € thoi gian giao dé)

Bai 1: Gidi bat phuong trinh:
(2X)0054x+3 +(1_X2)0054x+3 > (1+X2)0054x+3’ 0 <X < 1 .

Bai 2: Tim céc goc clia tam giac ABC biét rang:
4dp(p—a) <bc
A . B_C 23-3

sSn—.sn—.sin—=
2 2 8

Bai 3: Xét cac hinh chdp n - giac SA1A,...A, (nlasd tv nhiéntay y Ién hon 2) thda méan dong
thoi cac diéu kién sau: )

al Bay A1A,...A, co tat ca cac canh déu bang 1.

b/ SAA,=SAA,=..=SA A, =60°

Tim giatri [6n nhat, nhé nhat do dai duwong cao SH cla hinh chép néu trén.

Bai 4: Chone N" . Tim c&c ham s6 f: Q — Q sao cho:
fIx"+f(y)] =y +[f()]", VX, y € Q (Qlatap hop céc SO hitu ti).
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SO GIAO DUC - PAO TAO KY THI CHON HOC SINH GIOI BAC PTTH
THUA THIEN HUE NAM HOC 2003-2004.

HUONG DAN CHAM BIEU VA BIEU DIEM BPE THI MON TOAN
LOP 12 -VONG 2.

Bai 1: (5 d) (2X)0054x+3 +(1_X2)oos4x+3 > (1+X2)cos4x+3’ O<x<1 (1)
e (1d) Bién ddi vé dang: @ + b’ > 1: Chiahai vé clia (1) cho (1 + x%)®**3 > 0 ta duoc:
2X cosAx + 3 1—X2 cosAx + 3
(1)<:>( 2] +[ zj >1 (2).

1+Xx 1+X

e (4d) Timranghiém cta (1):

2 2 VG
e Vi 0<x<1nén 0<—2X <10<—_<1 Va[ szj e x2 =1
1+x? 1+x? 1+x 1+X

2X cosAx + 3 1_X2 cosAx + 3 2X 2 1_X2 2
. Vacos4x+322nén:( Zj + 5 s( 2] + ~| =1.
1+x 1+x 1+x 1+x

e DA4u bang xay rakhi chi khi: cosdx + 3=2 < cosAx = -1 < X = % (Vi O<x <1).

Vay phwong trinh ¢6 nghiém duy nhat: x = =

Céach khéc: E)atx—tgtte(—g g] nén O<x<1<:>0<t<Z

(2) < (sin2t)°™*3 + (cos2t)* "3 > 1,

Bai 2: (5 d)
e (1d)Giai (1): 4p(p-a) < bc.
4p(p-a)<bce (@a+b+c)(b+c-a) <bce (b+c)®-a’<bce (b+c)’~ (b?+c?— 2bccosA) < be

> 2bc(1 + CosA) < be <> COsA < —%QZ—JSA<R (3) (ViO<A < ).

e (15d)Giai (2): smésmEsi E=2\/_ —3
2 2 2 8
B . C 23-3 A

smA sn—.sn—= 8sm—.sinE.sinE—2\/§+3:0
2 2 2 2

2 2 8
<:>—4siné cosBJrC—cosB_C 2\/§+3 0 4smé smé—cos 2[ 3=0
2 2 2 2 2 2

B-C

= 4sin2%—4cos

.sin%+2\/§—3:0 ().
e (25d)TinhA,B,C:

2
e (@)oo X= [Zsiné—cosB_Cj +2\/§—3—coszB_C:O
2 2 2
J3

nensm%>7:>23m%>\/_ macosB Cslnén:

2
B- Cjzo
2

DoLf<2 I
3 2

X > (\/5 B Cj +23-3- cosZBZC—Z\/g(l cos

Al
2
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gnA_V3 2
< Déng thirc xay rakhi : 2 2 L1773
cosP-C-1 |B=C

< Vay tam gidc ABC can dinh A vagéc A = 120°, B = C = 30°.

Céchkhac: X = 4sin2%—4cos .sin%+2\/§—324sin2 %—4sin%+2\/3_—3

V3,

X ét ham s8: f(X) = 4x?— 4x — 3+ 24/3, Vx e {71] vadya vao tinh chat dong bién cla

f(x) trén khodng {?1}
Bai 3: (6 diém)
e (3d) Chirng minh néu hinh chép S.A1A,...An ton tai thi khi d6 hinh chop ladéu:
e Ching minh rang céc canh bén bang nhau
Pat: SA; =X, SA =Xz ... : SAp = Xn.
Dung dinh ly cosin trong c&c tam gidc S.A1Az; SAA3; ...; SAA taco:
X2 =1+x2 - 2x,c0860° =1+ X% — X,
X2 =1+ x5 — 2x,00860° =1+ X5 - X,

X2 =1+x2, - 2x,,00860° =1+ X2, — X, ,
X2 =1+x2—2x,00s60° =1+ X2 - X .
Xs :f(xl)
1 3 Xg =f(X2) \/§
o PAtf(X)=x?—Xx+1= (x—z)2 +Z’ tacOhé: <. VOI X1, X2, ..., Xn€ {7;%0]
Xi _f(xn 1)
xZ=f(x,)

Trén |:§;+OO] f(x) dong bién.

Do dé: x; # X2 thivo ly.
That vay: néu x; < Xo = f(x1) <f(x) = X2 <X =X, <Xy = .= X, <X, . Taco x;< X1 (VO 1Y)
Tuong tw néu X1 > X, cling suy radiéu vo ly: x;>X1. VAy X1 = Xo.

Do X1 = Xptaduge X7 =x?—x, +1< x, =1. Tl d6 taduoc: X, =Xp = ... =X, = 1.
e Chiing minh day A1A,...A, ladagiac déu
T SA; =SA, =... = SA, = 1 suy rahinh vudng géc H clia S|én day cach déu céac dinh clia day

Pagiac A1A,...A,, c6 c&c canh bang nhau va ndi tiép trong mot dudng tron nén la da giac déu.

e (3d) Tim SH I6n nhat, nhé nhat.

e Ching minhn<6.

Tacd cac mat bén clia honh chép la cac tam giac déu canh 1.

Ngoai ra: 60° = A1SA, < A1HA, ; 60° = A,SA; < A,HAS ;... 60° = A SA; < AHA,.

Do dé: n.60°<360° < n<6 (n>2).

e Tinh SH vatim giatri 16n nhat, nhd nhat clia SH:
1

Xét tam gidc vudng SHA 1 SH* = SA? —HAZ2SA =1 HA, =
Zéng
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SH2=1-—1 =1—1(1+cotg2 Ejzl 3-cotg® ~ |, sH=1 —cotg® T n=3;4;5.
2 4 4) 4 4 2\ 4
n

4din
n=3:SH=\/§ ; n=4:SH=£; n=>5 SH= i—i.
3 2 2 25
st a g o L2 e .11
e Dodo6giatrilénnhatcta SHla ,|—, giatrinhd nhatciaSH la |, |=———.
3 2 25

Bai 4: (4 diém)
e (0.5 d) Chirng minh f song anh: Cho x = 0 duoc: f[f(y)] =y + [f(0)]", VyeQ. (1)
TU (1) suy ra + Yy, y2 €Q, f(y1) =f(y2) = y1=Vy2.
+VteQ t=y+[f(0)]"= IyeQ: f[f(y)] =t.
e (1d) Chirng minh f(0) = 0: Ton tai Xo €Q: f(xg) = 0.

X=X

{ng":f[x3+f(0)1:03x3+f(0)=x0 ) { o= 1O =x4O" @

1) va(2) = [f(0]" + x; =0 (3).
tir (3) taco: n chan thi xo = 0; f(0) = 0.
n1é thi xo = - f(Xo) vattr (2) taduoc: [f(0)]" = 2f(0); do f(0)e Q suy raf(0) = 0.
‘ fIfyI=y.vy eQ .
(2d) Twf(0) =0suy ra {f(x”) _ [f (x)]” X e do do:
(<" +y) =1[x" +1(f(y)] =f(y) +f(x") ¥xyeQ (4)
choy =-x" f(x") + f(-x") = 0 = f(-x") = -f(x"), vxeQ (5).
e (1d) Chirng minh: f(x) = x.f(1), ¥xeQ.
TU (4) quy nap suy ra: f(k.x") = kf(x") , VkeN, ¥xeQ.
k<0:k=-k (ke N
e nlé:f(kx" =f(k’.(-x)" = k’.f(-x") = k.f(x") (do (5)).
e nchan: f(x") = f[(-x)" = f[(X)"] = f[(-x)"] = f(x) = f(-X) (*) hodc -f(x) =f(-x) (**).
VGi x # 0, tlr (¥) suy rax = - X = x = 0 mau thuan, vay x = 0 thi f(- x) = f(x).
Do f(0) =0 = vxeQ: - f(x) = f(-x). Nén: f(k.x") = f(-k’.x") = - f(k’.x") = - kK’.f(x") = k.f(x").
Tom lai: VkeN, vxeQ: f(k.x") = kf(x").

f(1) = f(q—:j —q"f (inJ:sf [ijz ' vgen'
p g a') q

n-1
nén: f (gj =f (%] =pg"f (in] _f (? pgt= ¥ (1), YpeZ, YgeN'.
p p q q q
Vay f(x) = x.f(1), VxeQ.
e (0.5 d) X&c dinh cac ham so f: vi f(x) = x.f(1), YxeQ, f91) = [f(1)]" vaf(l) = 0nén
e nlé: f(1) =+ 1suyraf(x) =xhogc f(x) = - X, VxeQ.
e nchan: f(1) = 1 suy raf(x) = x
Thé lai déu théa man phuong trinh ham da cho.
Vay: nlé : f(x) = x hoac f(x) = -x.
n chan: f(x) = x
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