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Cau 1. (2,0 diém) Tim tham s6 m dé ham s6 y = (sinx)’ + <m2 + 1) sinx+m-+1 dat gid tri nho

nhit bang 5 trén doan
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Cau 2. (2,0 diém) Cho hinh chép tam giac S.ABC, ddy ABC 1a tam giac déu canh 2a. Goi I 1a

trung diém ctia BC , hinh chiéu vudng goc ciia S 1én mit phing (ABC ) la diém H thudc doan

Al saocho AH = %H[ . Biét goc giita SC va mat day bang 60°.

a) Tinh khoang cach tir M dén mat phang (SA] ) ,v6i M 1a trung diém cua SC .

b) Tinh khoang cach giita hai duong thang SA va BC.

Céu 3. (2,0 diém) Cho 2 dudng tron (O) va (O') cét nhau tai 4 va B. Goi CD la tiép tuyén
chung cua 2 duong tron (C e(O)vaDe (O' ) , dong thoi B,C, D nam cung phia c6 bd 1a 00 )
Goi E 1a giao diém ctia hai duong thing BC va AD. F 1a giao diém cta hai duong thang BD va
AC,G 1a giao diém cua hai duong thang EF va AB;H 1a hinh chiéu ctia G 1én CD.

a) Chimg minh ring EF //CD .

b) Chimg minh rang CAB = DAH
10"

3

5 la mot sO nguyén.
n+n +n+l

Cau 4. (2,0 diém) Tim tit ca cic s6 nguyén duong n sao cho

Céu 5. (2,0 diém) Cho cac sb thuc duong a,b, ¢ sao cho: a+b +c = abc . Ching minh rang:

abc £\/a3+b3 \/b3+c3+\/c3+a3J> a b c
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HUONG DAN CHAM
Caul:

+Dat f(x)=x"+(m’ +1)x+m-+1 & day sinx la x véi xe[0;1]
+ Ta cé: y' =3x>+m” +1. D& thdy rang ' >0 v6i moi x, m thudc R nén ham sé dong bién
trén R, suy ra ham sb dong bién trén [0;1] . Vi thé r[r(}ll?y = 1%11? f(x) = f(O) =m+1.

+ Theo bairataco: m+1=5,suyra m=4.
Cau 2:

B
C6 day ABC 1a tam giac déu canh 2a = Al = a\3; AH = ag/g HI = 2“;/5 '
2
Trong tam gidc vudng CHI c¢6: HC =~/CI* + HI® =, |a’ +[2a3*/§J — a\éi '

Theo gia thiét: (SC,(4BC))=60°=> SCH =60°.
Trong tam giac vuong SCH ¢ tan SCH = il_]é = tan 60° = SH = HC.tan 60° = a/7 .

a) Taco M la trung diém SC:>d(M,(SA]))=%d(M,(SAI)).

Al LAl = CI L Al
SH 1 (ABC)= CI L SH = (SAI)

Vay d (M,(S41)) = %d(C,(SA[)) = % =2

Lai co: CI L(SAI) vi { = CI L(84I).



b) Goi J 14 hinh chiéu vudng goc ctia 7 1én SA = IJ 1 SA.

Mt khac BC L (SA4I)=>1J L BC.

Vay IJ la duong vudng goc chung cuia hai duong S4 va BC = d(S4,BC)=1J.
SHAI  aJ1a\3 31544

. J(aﬁ)u(aﬂ_ .

Xét tam giac SAI c6 SH.AI =1J.SA=1J =

Cau 3:

. FC EA KD
Ap dung dinh ly Ceva trong AACD:=C-=~=:—1 (1)
FA ED KC

Vi CD 1a tiép tuyén chung ctia 2 dudng tron nén KC* = KA-KB = KD’.
Suy ra: KC=KD(2)

FC ED
Tu(l)va(2)suyra —=——suyra EF //CD.
(1) va (2) suy TR T
b)
Goi K 1a giao diém cua AB va CD.
EZE:A’KACNAKCBDEZEQ)
KC KB CB KC

KA _KD _, gap ~akDB = A2 _ K4 4
KD KB DB KD

AC AD
Tu (1),(2) va(3)suyra: —=——(5
(1),(2) va (3) suy B DB()



Tu EF //CD =aBKD ~aBGF = BG = GF
BK KD
N AG _F G _ GF
AK CK KD
AG BG N KA GA
AK BK KB GB
Qua B ké dudng thang song song véi GH cat AH tai J (7)
Ma (JA4,JB,JG,JK)=—-1 suy ra HK di qua trung diém cua JB.
Ma GH L CD, GH//JB suyra JB L CD hay JB L HK suyra J va B d6i xting voi
nhau qua HK hay BC =JC;BD = DJ(8)

Do do: hay (4,B,G,K)=-1 (6)

AC AD
T (4) va (8) suyra —=——(9).
(4) va (8) suy 7C JD()

Vi CD 1a tiép tuyén chung cua 2 dudng tron nén goc BAC = B/C\D; BAD = BDC .

— e~~~

ACJD noi tiép.

Theo dinh 1y Ptoleme: 4J.CD = AC.JD + AD.JC

Theo (9) AC.JD = AD.JC

Tacéd: 2AC.JD = AC.ID+ AD-JC = AJ.CD =24J.CK
AC  AJ

Do d6: == =22 ma ACK = AJD nén a ACK ~a AJD
CK JD
Vay KAC = DAJ hay CAB = DAH .
Cau 4:
. 10" . A 2 A S , : > .
Ta ¢&6 —S———— 1a mdét s6 nguyén khi va chi khi (n +1)(n+1)|10
n+n +n+l

(7 +1,n+1)=(2n,n+1)=(2,n+1) =1 hoic 2
TH1: Néu (n* +1,n+1)=2

n+l1=2°

,a+1,b<n.
n+1=2-5

Vi (n2+1)(n+1)|10” nén{

Suyra 2% = (n+1)' =0’ +1+2n=2-5"+2-(2' -1)

hay 2°(2*" -1)=5"-1

Suy ra, vz(Sb—l):a

Mit khac, do 4|5—1, nén theo bd d& LTE ta co vz(Sb—1)=v2(5—1)+v2(b)=2+v2(b)
Nén v,(h)=a—2.Dod6 b=2""-k,véi k 1asd 1é.

T (1) suyra 5° <22 hay 5% % <22 = 427 F <227 2 k<24 -1.(2)



Véi a25,tacé 27 =(1+1)"2 22, +C), +1 :_(“‘2)2(“—3)

+a—-2+1>a nén (2)
khong x4y ra.

Véi a <4, bang cach thir tryc triép thi chi c6 (a;b) = (2;1);(3;2) thoa man.

Suyra ne{3;7}.

TH2: Néu (n2+l,n+l):1

Vi (n* +1)(n+1)[10" nén n+l=l suyra n=0.
n*+1=5""
Vay ne{3;7}.
Cau 5:
e DL -y (%)
324275 ab+1 cyc(a +1)abc ~(a+b) (a+c)
Ta thiy VP (*) = 20atbte) _2abe 1

(a+b)(b+c)(c+a) 8abc 4
Ta sé chung minh

Ja* +b° Ja'+b° 324027
3J_J_Zab+1 ‘Z Zab+12 4 (**)

cye cye

Ta co BDT : 9(a+b)(b+c)(c+a) > 8(a +b+c)(ab+bc+ca) . That vay

(a+b)(b+c)(c+a)= (a+b)(b+c)(c+a)+é(a+b)(b+c)(c+a)

IV oo|©

(a+b)(b+c)(c+a)+abc =(a+b+c)(ab+bc+ca)

Tu d6 suy ra: (a+b)(b+c)(c+a) Zg(a+b+c)(ab+bc+ca)

8 83 2
2§(a+b+c)\/3abc(a+b+c) =T(abc) (1)

+a’+b’ =(a+b)(a2 —ab+b2)2ab(a+b),tu0ngtu b’ +¢’ 2be(b+c) va

+ (ab+1)(bc+1)(ca+1)= L(abc+ ¢)(abc+b)(abc+a)

abc



3 3
< ;) (abc+c+abc+b+abc+aj < 1 (4abcj —64(abc)2 (3)
abc a

3 Tabc\ 3 ) 27

Tir (1),(2),(3) két hop BPT AM-GM ta cé

VT(**)23i/\/(a3+b3)(53+C3)(03+613) Z3i/\/ab(a+b).bc(b+c).ca(c—|—a)

(ab+1)(bc+1)(ca+1) (ab+1)(bc+1)(ca+1)

212 2 8\/§ 2
\/"bc y (abe) 33 [2 342427

gj‘;'(abc)2 4 \V3 4

DAu bing xAy ra khi va chikhi a=b=c =3



