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(6,0 diém) a) Cho ham sé y = f (x) c6 dao ham f'(x)=(x—-2)(x-3)" vxeR

Céu 1:
Tim khoang nghich bién ciia ham s6 g (x) = f (x° +x)+5
b) Tim m dé phuong trinh sau c6 3 nghiém phan biét: E/Zm +3X+m=x—-m.

(2,5 diém) C6 giéo c6 5 quyén sach Toén, 4 quyén sach Ly, 3 quyén sach Héa va tat ca cac
quyén sach nay khéac nhau. Hoi ¢6 c6 bao nhiéu cach cho ban Nam mét sé quyén sach sao

Céu 2:
cho s6 sach Nam nhan duoc ¢6 du 3 mon?
Cau3: (2,0 diém) Cho ham sé bac ba y =ax®+bx* +cx+d ¢6 c6 dd thi (C) nhu hinh v&
o]
[ \_V/
Tim tat ca cac s6 thuc m dé dd thi ham s y =—-3mx* +m(2m+9)x+3-6m’ cat d thi (C)
tai ba diém phén biét c6 hoanh do x,, x, va x, théa méan
2(% +1)" +2(x, +1)* +2(x +1)’ =132-9m
Cau4: (4,5 diém)Cho hinh chép S.ABCD c6 d¢ay ABCD Ia hinh binh hanh, AB = a, AD =2a va
BAD = 60°. Biét hinh chiéu vudng goc cia dinh S trén (ABCD) la trung diém H cua BC

, O va K lan luot 1a trung diém SA va HB. Goi SH =X.
a) Cho x=a. Tinh khoang cach gitta SK va BO.
b) Tim x dé géc giita hai mat phing (SAB), (SAD) bing 60°.

(3,5diém) Cho tam gi4c ABC ¢6 canh a nam trong mat phang o . Piém O la diém thay

Céau 5:
d6i khong thugc mat phang o .
a) Goi E, F lan luot 12 trong tm tam gidc ABC, ABO . Biém G nam trén doan OF sao cho

BEGF

OG = 3GE. Xac dinh ti s6
VOABC
b) Biét GAGB + GBGC + GC.GA = 0. Tim gia tri 16n nhat cia P = OAOB.OC..
(1,5 diém) Cho cac s thuc duong x, y,z thoa man x* + y* +z* = 3. Hay tim gia tri nho nhat

Céu 6:
cua biéu thuc P = ! + ! +
x\/x“+3y4 y\/y“+324 24J7* +3x*




Noi dung Piém
Caula | T1aco g'(x)=(3x"+1)f'(x*+x) 10
(3,0 diém)
g'(x)<0<:>(3x2+1) f '(x3+x)<0 *)
Miit khéc ta c6 f'(X)<O<:>(X—2)(X—3)2<O<:>X<2 0.5
Do 3x* +1>0VxeR = (*) & f'(x*+x)<0 0.5
<:>x3+x<2<:>x3+x—2<0<:>(x—1)(x2+x+2)<0<:>x<1. 1,0
Vay ham s6 nghich bién trén khoang (—00;1).
cau 1b Y2m+Yx+m =x—m 05
(3,0 diém)
< 2m+ X +m=(x—m)®
S X+m+Yx+m=(x-m)’ +x-m(l)
Xéthamsd f(t)=t°+t tren R 0,5
f (t)=3t°+1>0;Vt € R nén ham sé ddng bién trén R.
D)< fEIx+m)=f(x—m)<Ix+m=x—m
SAX+m=x+m-2m< 2m=x+m—=3/x+m
Pat /X +M =U, pt tré thanh: 2Mm =U° —u(2) 05
Xét ham sé: g(u) =u’ —utréenR
1
gUu)=3u’-1gU)=0u=+t—"+r
3
lim g(u) = +oo; lim g(u) =—o
7 == T 0,5
X T - — +oo
/3 V3
v + 0 . 0 i
v 2
3V/3
=2
s 3v3
S6 nghiém pt (1) bang s6 nghiém cua pt (2) bang sb giao diém ctia d6 thi ham 0,5

s6 g(u) =U’ —Uva duong thing Y =2m




PT c6 3 nghi¢m phﬁn bict 0,5
& ——<2m< L o m<t
33 3f 33 33
Cau 2 - S6 cach cho sach Toan 1a chinh 1a s6 tip con khac rong ctia 5 phan tir:
(2,5diém) | C} +CZ+C2+C} +C} =2°-1=31.
- S6 cach chosach Ly la: C; +CZ +C} +C; =2* -1=15.
- 86 cich cho sach Hoa la: C; +C. +CJ =2° -1=7.
Vay sb cach dé ¢ gido cho ban Nam mdt s6 quyén sach c6 da 3 mon la:
31.15.7 = 3255 cach.
1,0
1,0
0,5
Céu? y=ax’ +bx* +cx+d 0,5
(2,0 diém) y'=3ax’+2bx+c
D0 thi ham ham sb ¢6 cac diém cyc tri (O; 3) va (2; —5) nén ta cd hé
d=3 a=2
8a+4b+2c+d=-5 b=-6
=
12a+4b+c=0 d=3
Ham s6 bac 314 y =2x° —6x* +3.
Phuong trinh hoanh d6 giao diém 0,5
2x* —6x* +3=-3mx* +m(2m+9)x+3-6m* < (x—3)(2x* +3mx—2m’) =0
X=3
S| X=-2m
m
X=—
L 2
0,25
-2m#3
A J . < R A A \ m 3
bé c6 3 giao di€m phan biét thi < —2m = > S me {0; 6;—5} Q).
m #3
2
2(% +1)" +2(x, +1)* +2(x +1)’ =132-9m 0,5

3
©128+2(-2m+1)°+2 m+1j ~132-9m

N

m=0
< —63m® +102m* =0 < o 34

2




Dbi chiéu (1) thi ta dwgec m = % .

0,25

Cau 4a s 0,5
(2,5 diém)
(@]
A
M
C,
D
Goi M la trung diém cua AD, G la trong tdm cua tam giac SAD,
KM nBD=1. Do BMDH 1a hinh thoi canh a nén | Ia trong tdm tam giac 1,0
BHM .
DI _DG_2 nén IG//BO.
DB DO 3
d(SK; BO) =d(BO; (SKM)) =d(B;(SKM)) =d (H;(SKM))
Ké HP L SK . Tu 12: 12+ >, ta tinh duoc 10
HP? HS? HK

d(H;(SKM)) = HP:—af

Cau 4b IS

(2,0 diém)
D

Goi M 1a trung diém ctia AD tac6 ABHM 1a hinh thoi canh a 0,5
Ké BELSA. Do BM L (SHA)nén BM L SA. Tir d6 suy ra ME L SA va géc
ctia 2 mit phang (SAB); (SAD) 1a goc gitta BE va ME va bang 60°.
Dé thay ASBA = ASMA = BE = ME 0,5

2 2 2
Suy ra ‘cosBEM‘zlc BE” + ME” — BM :E
2 2.BE.ME 2




BE’ + ME’ -BM® 1
2 BE.ME B BE? + ME? -BM? = BE.ME

= 2 S
BE’+ ME’ -BM?® 1 BE® + ME® -BM?* = —BE.ME

2BE.ME 2

2BE? -BM? = BE? BE2 = BM?
| 2BE? -BM? = —BE® * |3BE? —BM? |BE = —p= =
NERIVE]

Truong hgp BE = BM = a loai do trong tam giac vuéng BEA thi BE <BA=a

0,5

a
Vay BE = ME = =,
3
af 0,5
Ké HF L AD = SF L AD ¢6 HF = HAsin30°=
i . .1 1
Dién tich tam giac SMA la ESF.AM = EME.SA
o JSH?+ HF2a :%.1/SH2 + HA?
1 2 2
& x+—a_ /X% + 337 X +—:—x + 3a
4 f 3( )
ol 2l o 20
4
Céau 5a GE 1 0,5
.z Taco —SBL = — = —
(2,0 diém) v~ OE 4 0
A C
I
B
VOBEF _ O_F _ z 9 0.5
| or 3
Voser _ S sper _ 1 3 05
V()ABC SAABC 6
Te 1, 2, 3 taco 0,5
Voppr _121_ 1
Ve 436 36
Caubb |+)bat OA=2z, OB=1y, OC =z 0,5

1,5 diém)

Trude hét ta chirng minh
16GO* = 3 2° +9* +72° —3d°

That vay: Goi E' la trong tdm cia tam giac ABC




Vi G latrong tim cua tir dién OABC nén GO+GA+GB+GC=0

 —

~ GO= —%0? ~ 1660 = 90E ()

2

Ma OA> — OA — OF + B
= 4*=OFE' + EA* + 20E.EA
Tuong tu y2:0E2—|—EB2+20_E".ﬁ

2 = OE* + EC* +20E .EC
= 2’ +y’ + 2 =30E + EA’ + EB* + EC?
= 2 +y +2 =30E +d’
=  90E* =3 1" +y +2° —3a’ (ll)

Tu (I) va (I) suy ra: 16GO* = 3 2° +y° +2° —3d°
Chirng minh tuong ty ta cling c6

16GA* = 32> —y* — 2° + 5a’

16GB*> = 3y* — 2° —2° + ba’

16GC° = 32" —2° —y* +5a°

0,5
Mat khac: GBGC + GCGA+GAGB=0
o [GA+GB+GC) -GA®-GB -GC =0
—2 —2 —2 —2
= (—OG) =GA +GB +GC
& 16G0? =16GA? +16GB? +16GC?
& 32 4+y +2° =3 =2"+9° +2° +15a°
Hay z + y2 + 22 =94’
2 2 2 )3 ) 0,5
P —ox.opoc <| 24 +O§ +0C ] — 302 — o740
Vay gi4 trj 16n nhit cua bidu thic P — 3+/34%, xa ra khi
O0A= OB =0C = a3
Cau 6 | Ta ching minh bo dé: 0,5
(1,5 diém) 1 1

vx,y >0 ta ludn cé: (1).

x\/x“+3y4 X +y?
That vay, Vvx,y >0 thi (1)<:>(x3+y3)2 > xz(x4+3y4)

<2y +y° 233y ().




Bét dang thuc (*) ludn dung vi theo bét dang thire AM-GM ta c6:
2x°y° +y° =X’y +x°y° +y° 2 3¢y’
1 1
> 1).
ey ey O

Churng minh tuong tu ta duoc:
1 1 . 1 S 1

> 2); > 3).
Wy a v D e e O

Vay

Mat khac:
? ’x2+y2+22 =%\/3(x2+y2+22)=%\/(x4+y4+z4)(x2+y2+22)

CBS 1

> Z(x3+y3+z3) (4). T (2),(2),(3),(4) suy ra:

1 1 1 1
P> + + +>(xC+y*+ 28
C+yr v+ P 4( y )
CBS 9 1 3 3 3
> += (3 +y*+2°).
2(X° +y*+2°) 4( y )

0,5

batt=x*+y*+ 2%,
CBS

Theo gia thiét: 3=x*+y* +2* > §(X2

+y2+22)2:x2+y2+22£3
:>92(x“+y“+z“)(x2+y2+22)C§s(x3+y3+z3)2
=0<x*+y*+2°<3=0<t<3.

9 t (9 tj 9 fmom, 19 9

>P>=4—=| =+ |+=— > +—=g.:>Pzg.Véy minP:g.
2t 4 4 4) 4 16 43 4 4 4

Diang thirc xay rakhi x=y=2z=1.

0,5




