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(Peé thi gom 01 trang) Thoi gian lam bai: 180 phat, khéng ké thoi gian giao de.

Céu 1 (1,0 diém). Khao sét sy bién thién va vé d6 thi caa ham sé y = x* —3x?

Cau 2 (1,0 diém). Tim gia tri I6n nhét va gid tri nhé nhat cua ham sé f (x) =E+§+1 trén doan
X

[13].
Cau 3 (1,0 diém).
a) Giai bat phuong trinh 32" -23*-1>0 (xeR).
b) Giai phuong trinh log;(9x)+logg x=5 (xeR).
Céu 4 (1,0 diém).

In? x

Tinh dién tich hinh phang gigi han bai cac duong y =

, y=0,x=1x=e.

Cau 5 (1,0 diém). Trong khong gian véi h¢ toa d6 Oxyz, cho diem A(2;-13). Viét phuong
trinh mét phang (o) di qua A va vudng goc véi truc Oz. Viét phuong trinh mat cau tam O, tiép
x{c véi mat phang (o).

Céu 6 (1,0 diém).

a) Giai phuong trinh 2cos2x+8sinx—-5=0 (xeR).

b) Bai thanh nién tinh nguyén cua mot truong THPT ¢6 100 hoc sinh, trong d6 ¢6 60 hoc sinh
nam va 40 hoc sinh nit. Nha truong chon ngau nhién 3 hoc sinh tir doi thanh nién tinh
nguyén do dé tham gia mot tiét muc vin nghé chao mung ngay thanh 1ap Poan TNCS Hb
Chi Minh. Tinh xéc suat dé 3 hoc sinh dugc chon c6 ding 1 hoc sinh ni.

Céu 7 (1,0 diém). Cho hinh chép S.ABCD c6 day ABCD Ia hinh vuéng canh a, SAvudng goc
véi mat phang day. Goi E 14 trung diém cua BC, gdc gitta SC va mat phang (SAB) bang 30°.
Tinh theo a thé tich khéi chop S.ABCD va khoang cach giira hai duong thang DE, SC.
Céu 8 (1,0 diém). Trong mit phang voi hé toa do OXxy, cho ti giac ABCD néi tiép duong tron
duong kinh BD. Pinh B thudc dudng thing A c¢6 phuong trinh x+y—-5=0. Cac diém E va
F lan luot Ia hinh chiéu vuéng goc cia D va B lén AC. Tim toa do cac dinh B,D biét
CE =+/5 va A(4;3), C(0;-5).
Cau 9 (1,0 diém). Giai phuong trinh:

X' —12x° +38x* —12x— 67 +Vx+1+VJ7-x =0 (xeR).
Cau 10 (1,0 diém). Cho céc s6 thuc duong a, b, ¢ thoa méan diéu kién a’+b?® +c? <1.
Tim gié tri nho nhat cua biéu thic

Pzz( a . b +C j—\/(ab+bc+ca)3—2\/§\3/abc

3lb*+c? c*+a’® a’+b?

T S —
Thi sinh khong dwoc sur dung tai ligu. Can bg coi thi khdng giai thich gi thém.
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. LUU Y CHUNG:

- Huwéng dan cham chi trinh bay mét cach gidi véi nhiing y co ban phdi c6. Khi chdm bai hoc

sinh 1am theo céach khac néu diing va dii y thi van cho diém téi da.
- Piém toan bai tinh dén 0,25 va khong lam tron.

- Véi Cau 7 va Cau 8, néu thi sinh khdng vé hinh hogc vé hinh sai thi khdng cho diém tirong 1img

Véi phan dé.
II. PAP AN:
Céu 1 (1,0 diém).

Db thi ham sb giao véi truc Oy tai diém:

(0:0)

- Thang
Noi dung didm
*) Tap xac dinh: D=R.
*) Syt bién thién:
+ Chiéu bién thién: y'=3x?-6x =3x(x-2), y' =0 < {X B
y' >0,V &(—00;0)U(2;+e0) 0,25
y'<0,Vx e (0;2)
Ham s6 ddng bién trén cac khoang (—o0;0) va (2;+)
Ham s6 nghich bién trén khoang (0;2)
+ Cuc tri: Ham sé dat gia tri cuc dai tai x=0,y., = y(0)=0
Ham s dat gia tri cuc tiéu tai Xx=2,y.; = y(2)=-4
., . NN A Xf T 3 2\ _ 3 3 _
+ Gidi han va tiém can: XIlﬁrpwy = XILTO(X -3 )_ XILr_r!Ox (1—; = —© 0.25
lim y = lim (x* - 3x*) = lim x{l—ﬁj = +o0
X—>+00 X—>+00 X—>+00 X
Db thi ham s6 khong c6 tiém can.
+ Bang bien thién:
X | —o0 0 2 +00
y’ + 0 - 0 +
0 400 0,25
B / \ P /
*) D4 thi ham sé: §
Do thi ham sé giao véi truc OX tai
cac diem: (0;0),(3;0) 0.5




Céu 2 (1,0 diém).

=%—O =%. Vay: Dién tich hinh phang can tim bang %

- Thang
Noi dung didm
N 2 X . R , 2 1
Hamso f (X) =—+—+1 lién tuc trén doan [1;3]. f'(x)= ——2+§ 0,25
X X
x=2€el|L3
f'(x)=0<:>—£2+1=0<:>x2=4<:> [£3] 0,25
Xs 2 X :—2¢[1;3]
Taco f (1):E+i+121; f (2):E+E+1:3; f (3):E+§+1=E 0,25
1 2 2 2 2 3 2 6
7 i
Turdotacd: maxf(x)=f(l)=—=, minf(x)=1(2)=3.
nax f0)=1f(1)=7 minf9=1(2)
Vay: Gia tri nho nhat cuia ham sé f (x) trén doan [1;3] bing 3 khi x=2. 0,25
Gia trj 1on nhat cia ham sé f (x) trén doan [13] bang > khi x=1.
Céu 3 (1,0 diém).
- Thang
Noi dung didm
a) 3¥*M_23-1>0 <33%-23-1>0 < (3.3X +1)(3X —1) >0 0.25
&3 -1>0 <d03.3x+1>0,‘v’XeR)<:>3X21 & x>0 -
Vay bit phuong trinh d4 cho c6 tap nghiém: S = [0;+oo). ’
g ) x>0
b) bicu kién xac dinh: < x>0
9%x>0 0,25
Khi do ta c6 phuong trinh: logs (9x) +loge X =5 <> log; 9 + log; x +log., x =5
1 3
<:>2+Iog3x+§log3x=5 <:>§Iog3x=3
<logzx=2< x= 3% < x =9 (thoa man didu kién xac dinh) 0,25
Viy phuong trinh d4 cho ¢6 nghiém duy nhat x =9.
Ciu 4 (1,0 diém).
. Thang
Noi dung didm
2 e 2 € 1.2
Vi In” x >0,Vx e[1;e] nén dién tich hinh can tim la: S =I%In X‘dx = J In X ax 0,25
X X X
1 1
- 1
bat: t=Inx=dt==dx
, X 0,25
boican: Voi x=1taduoct=0; Véi x=e taduoct=1
1 1 1
Khi do: S =[t?dt=2t = 0,25
0 3 0
0,25




Céu 5 (1,0 diém).

mp(SAB). Véy géc hop boi SC véi

mp(SAB)la CSB = CSB =30°

- Thang
Noi dung didm
Mat phing (o) di qua A(2;-13)va () vudng goc véi truc Oz nén (a)nhén 008
k(0;0;1) 1am mot vécto phap tuyén. ’
Mt phang (o) c6 phuong trinh: 0.(x—2)+0.(y+1)+1.(z-3)=0<z-3=0. 0,25
Mat cau tam O(0;0;0) va tiép xdic véi mat phing (a)co ban kinh
0,25
R=d(0,(a))=3.
Mt cau can tim ¢6 phuong trinh: X* + y* +2° =9, 0,25
Céu 6 (1,0 diém).
- Thang
Noi dung didm
a) 2c0S2X+8sinx—5=0 < 2(1-2sin”x) +8sinx-5=0 0.95
< 4sin® x—8sinx+3=0 ’
< (2sinx—1)(2sinx-3)=0
1 x =" 1 k2x
& sinx== (do2sinx—3<0,vVxeR )< 6 (kezZ)
2 P 0,25
X=—+Kk27
6
Vay phuong trinh d& cho co6 cac nghiém : x :%+ k2, x = %ﬂ+ k2z (keZ).
b) Khong gian mau: ’
Q: * 3 hoc sinh bat ky tir 100 hoc sinh cta doi thanh nién tinh nguyén” 0,25
n(£2)=C3, =161700.
Bién co A: “ 3 hoc sinh bat ky tir 100 hoc sinh cta doi thanh nién tinh nguyén
sao cho c¢6 dung 1 hoc sinh nit ”
n(A)=Cg.Cj, =70800. 0,25
X&c suat can tim 1a P(A) = 70800 _ 236
161700 539
Cau 7 (1,0 diém).
- Thang
Noi dung didm
Vi SA L (ABCD)=>SA L CB
CB L AB R
{ = CB L(SAB)=SB la
CBLSA
hinh chiéu vudng géc caa SC trén 0,25




— SB = BC.cotCSB = BC.cot30° = a</3 = SA =a/2

NPER
=

Vay thé tich ca khéi ch6p 12V ueo = %SASABCD _

0,25

Trong (ABCD) dung dudng thdng qua C song song véi DE cat AD tai |
3a av/5

— DI :CE:%,AI = c1=2

DE ||Cl = DE ||(SCl)=>d (DE,SC)=d(DE,(SCI))=d(D,(SClI))
%:%:%:d(D,(SCl)):%d(A,(SCl))
TrAke AK LCI (KeCl),ké AH LSK (HeSK) (1)

. [AK LCI
Ta co:{ = Cl 1 (SAK)=Cl L AH (2)
SALCI

Tir (1),(2)= AH L(SCl)=d(A,(SCI))= AH.

0,25

CD.AI _3a
Cl J5

1 1 1 1 5 19 3./38
= + = = AH =——
2a® 9a® 18a’ 19
4 (ED,5C) = La(A(scr)) - Lan — Y38

3 3 19

Tacd AK.CI =CD.Al = AK =

= +
AH? SA*  AK?

0,25

Ciu 8 (1,0 diém).

Noi dung

Thang
diem

Goi H la tryc tdm tam giac ACD, suy ra CH L AD nén CH || AB Q)
Mat khac AH||BC ( cung vubng goc vai CD ) 2
Tur (1) va (2) suy ra tir giac ABCH la hinh binh hanh nén CH=AB 3)

Ta cd: HCE = BAF (so le trong) 4)

Tir (3) va (4) suy ra: AHCE = ABAF (canh huyén va géc nhon). Vay CE = AF.

0,25

Vi DAB=DCB=90° nén E,F nim trong doan AC.

Phuong trinh duong thang AC: 2x—y—-5=0.

Vi F e AC nén F(a;2a-5). Vi

AF =CE =+5 :{a:S
a=3 |

Véi a=5= F(5;5) (khdng thoa man vi F ndam ngoai H

doan AC)

V6i a=3= F(31) (théa man). Vi D
AF =EC = E(1;,-3)

0,25




BF qua F va nhan EF (2;4)1am mét véc to phap tuyén, do d6 BF c6 phuong trinh:

x+2y—5=0. B la giao diém cua A va BF nén toa d6 B la nghiém cua hé phuong

X+1+7T-x=4

Viy phuong trinh d& cho ¢6 nghiém duy nhat: x=3.

0,25
2y-5=0 =5
trinh: 1YY" o 170 L g(50)
X+y-5=0 y=0
Puong thang DE qua E va nhan EF (2;4) 1am mdt véc to phéap tuyén, DE c¢6 phuong
trinh; x+2y+5=0.
Puong thang DA qua A va nhan AB(L-3) lam mot véc to phap tuyén, DA c6
phuong trinh: x-3y+5=0. 0,25
D 1a giao diém cua DA va DE nén toa d6 D la nghiém cua hé phuong trinh:
2y+5=0 =-5 .
XY= L 10T L p(=5,0). Két luan: B(5;0),D(=5;0)
X—=3y+5=0 y=0
Ciu 9 (1,0 diém).
- Thang
Noi dung didm
Piéu kién xéac dinh: -1<x<7.
Phuong trinh d& cho tuong duong voi:
0,25
VXH1+47 —x =—x* +12x° —38x% +12x + 67
S X147 —x=(x=3)" (x+1)(7-x)+4 (*)
Véi diéu kien-1< x <7 ta co: (X —3)2 (x+1)(7—-x)+4>4 0,25
Mt khac, 4p dung bat dang thiic BunhiacopxKki ta co:
2 0,25
(VX147 =x) <(1+1)(x+1+7-x) =16 < Vx+1+7-x <4
Tir d6 ta c6 phuong trinh (*) tuong duong voi:
2
(x=3) (x+1)(7-x)+4=4 . 0,25




Cdu 10 (1,0 diém).

Noi dung

Thang
diem

Vi a,b,c 1a céc sé thuc duong thoa mén diéu kién a” +b” +¢® <1 nén ta c6:
O<a,b,c<1

2 2 2
a“+b“<l-c a b C S a b C

= + + > + +
b?+c?<1-a? b?+c*> c*+a’> a’*+b* 1-a®* 1-b* 1-c¢?

c?+a’<1-b?

b C >3\/§

T +1—b2 +1_C2 >= (a2+b2+cz)

Ta chang minh:

That vay, ta xét :

1_aa2 2%32 PN 223\/§a(1_a2)<:>(\/§a—1)2(\/§a+2)2 0

(luén dung véi Vae (0;1))

Do do:

223J§b{ CZ>3J§2
1-b 2 1-c 2
b C >3J§
2+ 2+ 2
1-a~ 1-b° 1-c 2

Chung minh tuong ty ta co:

Tur d6 ta co: (a2+b2+02)

0,25

Mat khac ta lai c6: a* +b* +c¢* > ab+bc +ca (Vva,b,c)

a N b N C >3\/§
TaduoC: ) 2 "1 2 " 1-¢7 = 2

+) Xét: ab+bc +ca>33a’h’c? = 2+/ab +bc + ca > 2+/3%ahc
Suyra P> J§(ab +Dbc +ca)—\/(ab+bc+ ca)3 — 2+/ab +bc +ca.

(ab+bc+ca)

0,25

Pit t =+/ab+bc+ca diéukiéen 0<t <1,
Khido P>—t3 +/3t? —2t. Xéthamsd f(t)=—t>++/3t2—2t trén (0:1].
D& thdy f(t) lien tuc trén (0;1] va f'(t) =—3t* + 243t -2 <0.

0,25

Vay hamsd f (t) =—t° ++/3t> =2t nghich bién trén (0;1]
Min f (1) = f (1)=+3-3. Tadétasuyra P> f(t)> Min f(t)=~/3-3.

Vay MinP=+/3-3 khi a=b=c=

1
=

0,25




