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DE CHINH THUC

Cau 1(2 diém) 1) Mot cong ty mudn thiét ké mot loai hop co dang hinh hop
chir nhat c6 day 1a hinh vudng sao cho thé tich ctia khdi hop 14 8 dm? va dién
tich toan ph::in dat gia tri nho nhat. Tim d6 dai canh day cua hop.

2) Tim m dé ham sd y =x*—3(m+1)x? +9x—m c6 hai diém cyc tri x,x, thoa
man |x, —x,|=2.

CAu 2(2 diém) 1) Giai phuong trinh 3x? — x+3=/3x+1+5x+4

2) Giai bat phuong trinh  x* +4x+5 < 3(x + )Vx + 2

Cau 3(3 diém) 1)Hinh t&r dién ABCD c¢6 E va F l1an luot 1a trung diém cta
AB va CD, hai diém M va N 1an luot ndm trén canh AC va BD sao cho
AC=3AM, BD=3BN. Chtng minh ring bon diém E, F, M, N dong phang.

2) Khi chép S.ABC c6 mit bén SBC 13 tam gidc déu canh a, canh bén SA
vudng goc voi mit phang day, BAC =120° . Tinh thé tich khéi chop theo a.

3) Khéi chop tam giac S.ABC c¢6 SA=BC =x thay doi, cac canh con lai déu
bang 1. Tim x dé thé tich ctia khéi chop dat gia tri 1on nhét.

CAu 4(2 diém) 1) C6 thé 1ap dugc bao nhiéu sb ty nhién tir cac chir s6
1,2,3,4,5,6 trong d6 cac chir sb6 1 va 6 déu co6 mat ding hai 1an, céc chit sb
con lai c6 mat dung mot lan ?

2) Trong mit phang voi hé toa do Oxy, cho tam giac ABC c6 ba goc nhon va

hai duong cao AE, CF. Goi M 1a trung diém ctia canh AC. Biét rang duong
tron ngoai tiép tam giac BEF c6 phuong trinh (x—2)?+y? =5, AC =44/5, diém
M thudc dudng thing x+3=0, diém A thudc dudng thing x+2y-7=0. Tim
toa do cua diém A.
Cau 5(1 diém) Cho a,b,c 1a ba s thuc duwong. Chimg minh rang
a b c _3 27 (a-b)’+(b-c)*+(c—a)’
bic c+a a+h ZEJFS_ZX( : (a(+b+)c)2 —

- Thi sinh khong dugc st dung tai liu;
- Gidm thi khong giai thich gi thém.
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. (Huwdng dan cham g&m co trang) .
Céau 1 : 1)(1 diem) Goi canh day 1a x, chiéu cao la h. Dién tich toan phan la

S =2x? +4xh

V:8:>x2h:8:h:%:>8:2x2+g: f (x)
X X

4x° -32
x>

Lap BBT ta thay f(x) dat min khi x=2. Vay canh day la 2dm,

f'(x) =

f'(X)=0=x=2

2)( diém) y’=0 < x> —2(m+1)x+3=0 (1)

(1) ¢6 2 nghiém phan bidt khi A'> 0« (M+1)2-3>0e| -1-3 (2)
m >—1+\/§

Taco |x,—x%|=2< (X —%,)" =4 (X +X%,)" —4xx, =4 (3)
Dung Viet cho (1) r6i thay vao (3) ta dugc m=-3 hoic m=1, théa mén (2)

Ciu 2: 1)(1 diém) Diéu kién: x> —% . Pte (V3x+1-1)+ (V5x+4 -2) =3x* —x

= 3 + X =X(3x-1)
V3X+1+41 Bx+4+2
x=0
= 3 5
+ =3x-1(*
N3X+1+1 /5x+4+2 )

Vi x=1 thi thoa mén (*) ,

Neéu x<1 thi VT(¥)>2>VP(*): loai. Vay = Néu x>1 thi VT(*)<2<VP(*): loai
pt c6 2 nghiém x=0, x=1.

2)(1 diém) Diéu kién: x>-2 . Bpt< (x+1)% +2(x+2) < 3(X+1)vVX +2
<:>[(x+1)—\/x+ 2].[(x+1)—2\/x+2] <0

o IX+2 <x+l<24/x+2
x>-1
SaxP+x-1>0
x> —2x-7<0



N <x<1++8 (théa man diéu kién)

~1++/5

2
Céu 3: 1)(1 diém) Dit AB=b,AC=c,AD=d. Taco
2EF = AD+BC =-b+c+d (1)

w:_%méa:em:_smza;m:laﬁa:em:mza )

(o]
w

Tu (1),(2) ta dugc 6EM +6EN =—-2b+2c+2d = 4EF (3)
Tir (3) suy ra EM,EN,EF dong phang nén E,F,M,N dong phang.
2)(1 diém) Vi SB=SC nén AB=AC. Dung dinh ly c6sin cho tam gidc ABC

ta duoc
pB=AC= 23
3
Tam giac SAB cO SA? = SB? — AB? = %:%
2
S e = AB.AC.sin120° = 2 £
2 12
v —lg ga @2
S.ABC 3 ABC* 36

3)(1 diém) Lay M 1 trung diém SA, ta c6 SA vudng goc v6i (MBC) va tam
gidc MBC can tai M.
Ki hi¢u V 1a thé tich khoi chop S.ABC, ta ¢ V =V 5 +Vausc

2
Tir d6 tinh dugc V :%xz /1_%

. ) x> x>, X A ST
Xét | x 1—? :16.7.7(1—?) , dung bdt Cauchy 3 s6 ta thay biéu thirc

nay dat max

(tire 14 V dat max) khi - —1-X & x= 2
' 4 2 J3
Cau 4 : 1)(1 diém) Chon 2 trong 8 vi tri dé dién 2 chit s6 1: c6 C2 =28 cach
Chon 2 trong 6 vi tri con lai dé dién 2 chit s6 6: co CZ =15 cach
X&p 4 chit s6 con lai : c6 41=24 céch
Vay ta c6 28.15.24=10080 s6
2)(1 diém)



Goi H=AE~ CF. Vi BEH =BFH =90° nén dudng tron ngoai tiép
[IBEF cling la duong tron duong kinh BH ¢6 tam I 1a trung diém cia BH
Ta chung minh ME tiép xuc v&i duong tron duong kinh BH tai E

& IEM =90° < IEH + HEM =90’ (1)

Vi JIEH can tai I va OMAE can tai M nén IEH = IHE; HEM = MAE

Do vay (1) < IHE + MAE =90° < AHK + MAE =90°( luon dang)
(O day K =BH nAC)

Nhu vay ME 14 tiép tuyén tai E cua duong tron dudng kinh BH
Khi @6 IM? = |IE2 + ME? = R?+ ME?=5+20=25 = IM =5

ViM thudc duong thang x + 3 = 0 nén gia st M( -3;y) ta c6

IM =5 < /(-3-2)%+(y—0)? =5<> y =0vay M( -3;0)
Do A thudc dudng thang x + 2y -7 =0 nén gia sit A( 7-2y; Y)

Ta cd MA = ME = 25 & MA? = 20 < (10-2y)? + y*> =20
<5y -40y+80=0< y*-8y+16=0<y=4. Vay A(-1;4)
Cau 5 (1 diém)



Ky hiéu VT la biéu thirc ¢ vé trai clia bat dang thirc. Ta co

2) a(a+b)(@a+c)-3(a+b)b+c)c+a) 2(@°+b*+c’)-> a’(b+c)

VT- 3= = @
2 2(a+b)(b+c)(c+a) 2(a+b)(b+c)(c+a)
Ta thiy

2(a3+b3+c3)—2az(b+c):(a3+b3+c3+3abc—2a2(b+c)j+a3+b3+c3—3abc
>a’+b’+c®—3abc

(str dung két qua quen thudc a®+b* +c® +3abc > > a?(b+c)) ( xem chirng minh

3 3 3 2
, .. 2(°+b*+c%) -2 a%(b+0) a®+b®+c®—3abc
phia du6i), suy ra > 2)
2(a+b)(b+c)(c+a) 2(a+b)(b+c)(c+a)

Hon nira a® +b® +¢* —3abc = (a+b+c)(a® +b*+c* —ab—bc—ca)

[EEN

= Z((a+b+c)((@a-b)*+(b-c)*+(c-a)*)

N

Va 2(a+b)(b+c)(c+a) Sz(a+b+b;c+c+aj ?(“b“) (3)

Tt (1);(2);(3) ta thu dugc bat dang thirc can chirng minh
D4u bang xay ra khi a = b = ¢. Cudi cing ta ching minh bat dang thirc di st

dung ¢ trén: a’+b’+c®+3abc > a*(b+c)

< a(a-b)(a—c)+b(b-c)(b—a)+c(c—a)(c—b)=>0(*)

Gid st a>b>c.khi d6 c(c—a)(c—b)>0(4)

Hon nira a(a-b)(a-c)+b(b—c)(b—a)=a(a-b)[(a—b)+(b-c)]+b(b—c)(b-a)
:a(a—b)z+a(a—b)(b—c)—b(b—c)(a—b)

)2+(a—b)(b—c)(a—b)20(5)

Tir (4)(5)= (*)déing

O

a(a-



