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PHAN CHUNG CHO TAT CA CAC THI SINH (7 diém)

Cau | (2 diém) Cho ham sb y = f (x) = x* —2x?
1. Khao sat va vé& db thi (C) caa ham sb.
2. Trén (C) lay hai diém phén biét A va B ¢6 hoanh d6 1an lugt 1 a va b. Tim diéu kién ddi v6i a va b dé hai
tiép tuyén ctia (C) tai A va B song song vé6i nhau.

Cau 1l (2 diém)

1 ~ ﬁ(cosx—sin X)
tan X+ cot2x cotx—-1
2. Giai bat phuong trinh: log, v'Xx* —5x+6 + log, Jx=2 >%Iog1 (x+3)

3 3

1. Giai phuong trinh luong giac:

Cau 11 (1 diém) Tinh tich phan: | = [ cos2x(sin* x+cos* x)dx

O N [ N

Caulv (1 diém) Cho mdt hinh tru tron xoay va hinh vuéng ABCD canh a c¢6 hai dinh lién tiép A, B nam trén
duong tron day thir nhat cua hinh tru, hai dinh con lai nam trén dudng tron day thtr hai cta hinh try. Mat phang
(ABCD) tao véi day hinh tru goc 45°. Tinh dién tich xung quanh va the tich cta hinh try.

Cau V (1 diém) Cho phuong trinh /X ++1-x+2m,[x(1-x) - 2¢/x(1-x) =m’

Tim m dé phuong trinh c6 mot nghiém duy nhat.

PHAN RIENG (3 diém): Thi sinh chi lam mét trong hai phédn (Phan 1 hodc phén 2)

1. Theo chwong trinh chudn.

Cau Vl.a (2 diém)
1. Trong mat phang v&i hé toa d6 Oxy, cho dudng tron (C) va duong thing A dinh boi:
(C): x> +y?—4x—2y=0; A:x+2y—12=0. Tim diém M trén A sao cho tit M v& dugc véi (C) hai tiép
tuyén 1ap v6i nhau mot goc 60°.
2. Trong khong gian vadi hé toa do Oxyz, cho tir dién ABCD véi A(2;1;0), B(1;1;3), C(2;-1;3), D(1;-1;0). Tim
toa do tam va ban kinh ciia mat cau ngoai tiép tor dién ABCD.

Cau Vll.a (1 diém) C6 10 vién bi do c6 ban kinh khac nhau, 5 vién bi xanh c¢6 ban kinh khac nhau va 3 vién bi

vang co ban kinh khac nhau. Hoi c¢6 bao nhiéu cach chon ra 9 vién bi ¢6 di ba mau?

2. Theo chwong trinh nang cao.

Cau VL.b (2 diém)
1. Trong mit phang toa d6 Oxy, cho hinh chit nhat ABCD c6 dién tich bang 12, tim I thudc dudng thing

(d ) :X—y—-3=0 vacohoanh do x, = g , trung diém cta mot canh 1a giao diém cua (d) va truc Ox. Tim toa

d0 cac dinh cua hinh chir nhat. ‘ 7
2. Trong khong gian véi hé toa d§ Oxyz, cho mat cau (S) va mat phang (P) c6 phuong trinh la
(S): x> +y*+7° —4x+2y—62+5=0, (P):2x+2y—-z+16=0.
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Diém M di dong trén (S) va diém N di dong trén (P). Tinh do dai ngin nhit cia doan thang MN. Xac dinh vi
tri cua M, N tuong rng.
Cau VII.b (1 diém) Cho a,b,c 1a nhiing s6 duong thoa man: a? +b? +c¢? =3. Chirg minh bat ding thirc

1 1 1 4 4 4
+ + >t ——+—
a+b b+c c+a a"+7 b "+7 c°+7
----Hét
Pap an
Cau | Y N§i dung Pi¢m
I 2,00
1 1,00
+MXD: D= 0,25
+ Sy bién thién
. Gidi han: lim y=+00; lim y=+o0
= 0,25
. y':4x3—4x:4x(x2—1);y'=0<:>{ }
o Bang bién thién
x —0 1 0 1 +x
v - 0 + 0 - 0 +
o 0 o 0,25
v \‘ ; / \ ; /
Yer1 = y(_l) ==L Yer, = y(l) ==L Y = y(O) =0
e Dithi
0,25
-2 2 3 =
2 1,00
Tacd f'(x)=4x®>—4x.Goi a, b lan luot 1a hoanh d6 cia A va B.
Heé s6 goc tiép tuyén cta (C) tai A vaBla k, = f'(a)=4a’ —4a, k, = f '(b) =4b° —4b
Tiép tuyén tai A, B 1an luot c6 phuong trinh a:
y="f'(a)(x—a)+f(a)=f'(a)x+ f(a)—af(a);
y=f'(b)(x=b)+ f(b)=f'(b)x+ f(b)—bf(b)
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Hai tiép tuyén cta (C) tai A va B song song hodc trung nhau khi va chi khi:
k, =k, < 4a°—4a=4b’—4b < (a-b)(a’ +ab+b’-1)=0(1)
Vi A va B phan biét nén a=b, do d6 (1) tuong duong vdi phuong trinh:
a’+ab+b’-1=0(2)

Miat khac hai tiép tuyén cua (C) tai A va B trang nhau

a’+ab+b*-1=0 a’+ab+b*-1=0

, (azb)e ) .

f(a)-af '(a)=f (b)-bf'(b) —3a*+2a*=-3b*+2b
Giai hé nay ta dugc nghiém 1a (a;b) = (-1;1), hodc (a;b) = (1;-1), hai nghiém nay tuong Gng
v6i ciing mot cdp diém trén do thi 1a (-1 -1) va (L-1).
Vay diéu kién can va du dé hai tiép tuyén cua (C) tai A va B song song v&i nhau 1a

a’+ab+b’-1=0

x < —/10
x >+/10

©x2—9>1<:{

az+l
az=b
1] 2,00
1,00
. .. |cosx.sin2x.sinx.(tanx+cot2x)=0
biéu kién: 0.25
cotx =1 !
> T )
Tur (1) ta c6: — 1 =\j_(C°SX S'nx)ccosx's'”zxzﬁsinx
sin X N COS2X COS X 1 COS X 0,25
COSX Sin2x sin x
<:>25inx.cosx:\/§sinx
T
X=—+k2rx
<:>cosx:£<:> (keg) 0.25
2 T
X=——+Kk2z
4
Giao v6i diéu kién, ta duoc ho nghiém cua phuong trinh da cho la X=—%+ k27z(ke¢) 0.25
1,00
Piéu kién: x >3 0,25
Phuong trinh da cho twong duong:
1 , 1 1
§|093(X —5x+6)+EIogg,1(x—2)>§logg,1(x+3) .
1 1 1 ,
@EIogs(xz—5x+6)—§log3(x—2)>—§Iog3(x+3)
< log, [ (x—2)(x—3)]>log, (x—2)—log, (x+3)
X—2
<o Xx=2)(x-3)|>log,| ——
0, [(x-2)(x-3)] > fog, X2
X—2
S (X=2)(Xx=3)>——
(x=2)(x=3)>~— 0,25
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can co diéu kién x=1-x= X=%. Thay X=% vao (1) ta dugc:

1 m=0

1
2—+4m-2.—=m’=
N7 {sz_rl

Giao v6i diéu kién, ta duoc nghiém cta phuong trinh da cho 1a x > /10 0,25
11 1,00
1,00
3
jcos 2x(1——sm ZXJ dx
i 7 0,50
l 2
J. 1——S|n 2x |d (sin 2x)
2 0
= 1Jz'd (sin2x) —l‘zfsin2 2xd (sin 2x)
2 0 4 0
1
=Zsin 2x| ——sm 2x| =
2 0,50
v 1,00
Goi M, N theo thir ty 13 trung diém ctua AB va CD. Khi d6
OM L AB va O'N 1 CD.
Gid str I 1a giao diém cua MN va OO’.
bit R =0A va h=00’. Khi do:
AIOM vudng cén tai O nén: 0.5
oMm—ol =2 V2a_ V2
2 2 22 2
2 2
Taco: R?=0A? = AM? + MO? = ( j af2) _aLa s 0,25
2 4 4 8 8
2 3
LV =R = B B2 _3V2ra , 0,25
8 2 16
2
va s, =2zRh=27. Y3 av2 3’ 0,25
227 2 2
Vv 1,00
Phuong trinh /X ++/1-x +2m,/x(1-x) - 2¢/x(1-x) =m® (1)
Piéu kién: 0<x<1
Néu xe [0;1] thoa man (1) thi 1 — x ciing thda man (1) nén dé (1) c6 nghiém duy nhat thi
0,25
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*Voim=0; (1) tré thanh:

2
(x-4-x) :O<:>x:% 0,25
Phuong trinh c6 nghiém duy nhat.
*Véim = -1; (1) tr6 thanh
X 1= x =2 x(1- %) = 2¢/x(1-x) = -1
=N (ﬁ+\/1— X —Zij(l—x))+(x+1—x—24/x(l—x)) =0
2 2
o (= 4=x] +(Vx—L-x) =0 0.5
+Véi x—41—x :O<:>x:%
+Véi Jx —J1-x =O<:>x=%
Trudng hop nay, (1) ciing c6 nghiém duy nhat.
* Véim =1 thi (1) tré thanh:
2 2
X +1=x —ZQ/x(l—x) =1-2x(1-x) < ((‘/?—4{1— x) = (&—Jl—x)
Ta thdy phuong trinh (1) ¢6 2 nghiém x =0, x =% nén trong truong hgp nay (1) khong céd 025
nghiém duy nhat.
Vay phuong trinh ¢6 nghiém duy nhat khi m =0 vam = -1.
Vlia 2,00
1,00
Puong tron (C) ¢6 tam I(2;1) va ban kinh R=+/5.
Goi A, B 13 hai tiép diém cua (C) v&i hai tiép cuia (C) ké tir M. Néu hai tiép tuyén nay lap
v6i nhau mét goc 60° thi TAM 14 nira tam gidc déu suy ra IM = 2R=2/5 . 0,25
Nhu thé diém M ndm trén duong tron (T) ¢6 phuong trinh: (x— 2)2 +(y —1)2 =20.
Mait khac, diém M nam trén duong thing A, nén toa do ciia M nghiém dung hé phuong
2 2
trinh: |(X~2) +(y-1) =20 0,25
X+2y-12=0(2)
Khur x gitra (1) va (2) ta dugc:
X=3
(-2y+10) +(y-1) =20 & 5y* ~42y+81=0<| 27 0.25
X=—
5
Vay c6 hai diém théa man dé bai la: M (3; gj hodac M (%%J 0,25
1,00
Ta tinh dugc AB=CD =+/10, AC =BD =+/13, AD=BC =5. 0,25
Vay tir dién ABCD c6 céc cgp canh doi d6i mot bang nhau. Tir do ABCD 1a mot tir dién gan
déu. Do d6 tam cua mat cau ngoai ti€p cua tr dién 1a trong tdm G cua tir dién nay. 0,25
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Ji4

Vay mat cAu ngoai tiép tir dién ABCD co tam la G @;o;gj ,bankinhla R=GA= >

0,50

Vil

1,00

S cach chon 9 vién bi tuy y 1a : CJ,.

0,25

Nhitng truong hop khong c6 du ba vién bi khac mau la:
+ Khong c6 bi do: Kha nang nay khong xay ra vi tong céc vién bi xanh va vang chi 1a 8.
+ Khdng c6 bi xanh: c6 C;, céch.

+ Khdng c6 bi vang: c6 C,, céch.

0,25

Mit khac trong cac cach chon khong c6 bi xanh, khong c6 bi vang thi c6 C;, cach chon 9
vién bi d6 duoc tinh hai lan.
Vay sb cach chon 9 vién bi c6 du ca ba mau la: C) +C, —CZ, —C2, =42910 cach.

0,50

Vib

2,00

1,00

[ ¢6 hoanh d9 X, =§ va | e(d):x—y—fﬁO:l(%;%}

Vai trd A, B, C, D 1a nhu nhau nén trung diém M cua canh AD 14 giao diém cua (d) va Ox,
suy ra M(3;0)

9 9
AB=2IM =2./(x, —x., ) —v. YV =2/2+2 =32
\f(x. X ) +(Y) = Yu) ,/4+4 J2

S,eco = AB.AAD =12 < AD “Sweo 12 5 5

AB 32
{ADL(d)

, suy ra phuong trinh AD: 1.(x—-3)+1.(y—0)=0<>x+y—-3=0.
M e AD

Lai c6 MA=MD = /2.
Vay toa do A, D la nghiém cua h¢ phuong trinh:

{x+y3=0 {y:—x+3 {y:—x+3
J(x=3)"+y? :\ﬁ@ (x=3)" +y? 27 (x-3)"+(3-x)" =2

=3-X X=2 Xx=4
= {y = { hodc { ) Vay A(2;1), D(4;-1),

x—-3==1 y=1

0,50

« = Xp + Xe
t =2X, —X,=9-2=7
2 - {Xc 1~ XA
_YatYe  (Ye=2Y,-Ya=3-1=2
2
Tuong tu I ciing 13 trung diém BD nén ta co: B(5;4).
Vay toa dd cac dinh ctia hinh chit nhat 1a (2;1), (5;4), (7;2), (4;-1).

| (g ; gj 1a trung diém cta AC, suy ra:
Y

0,50

1,00

Mit cau (S) tam 1(2;-1;3) va ¢6 ban kinh R = 3.
Khoang cach tir I dén mat phang (P):
2.2+2.(-1)-3+16
d=d(|,(P)):‘ (3) ‘=5:>d>R.

Do d6 (P) va (S) khong ¢ diém chung.Do vy, min MN=d -R=5-3=2.

0,25
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Trong truong hop nay, M ¢ vi tri Mo va N & vi tri No. Dé thay No la hinh chiéu vudng goc
cua I trén mét phang (P) va Mg la giao diém cua doan thang INo v6i mat cau (S).

Goi A la duong thang di qua diém I va vuéng goc véi (P), thi Ng la giao diém cua A va (P).
Duodng thing A 6 vecto chi phuong 1a ne =(2;2;-1) va qua I nén c6 phuong trinh 1a

+ — A2 + 2 + 2
” a+b b+c c+a a"+7 b°+7 c°+7
Dang thirc xay ra khi vachi khia=b=c=1.

0,25
X=2+2t
y=-1+2t(te;).
z=3-t
Toa do cua Ny ung véi t nghiém ding phuong trinh:
2(2+2t)+2(—1+2t)—(3—t)+16=0<:>9t+15=0<:>t=—E=—§
9 3
4 1314 0.2
Suyra N,| ——;——:—|.
y °( 3 3 3)
a3 ur
Taco IM, :E IN,. Suy ra Mo(0;-3;4) 0,25
Vil 1,00
b
‘ L, 42 , 11 4
Ap dung bat dang thirc —+—2> (x>0,y>0)
X Yy X+y 0.50
1 1 4 1 1 4 1 1 4 '
Ta co: > X + > : + >
a+b b+c a+2b+c b+c c+a a+b+2c c+a a+b 2atb+c
Ta lai co:
L ; 22 —— =———o2a’+b’+c*+4-4a-2b-2c>0
2a+b+c 2a°+b"+c°+4 a"+7
= 2(a-1)"+(b-1)"+(c-1)" >0
1 2 1 2 0,50
Tuong tu: > — ; >—
2b+c+a b°+7 2c+a+b c+7
. 1 1 4 4 4
Tu do suy ra + >




