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TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 1

Céu 1(2 diém) Cho ham s6 y=-x*+3x*+2 (1).

a. Khao sat su bién thién va v& do thi ham sé (1).

b. Goi d 1a dudng thing di qua A(1;4) hé sé goc k. Tim cac gia tri ciia k dé d cdt (1) tai ba
diém phan biét A, B, D. Ching minh rang cic tiép tuyén cua (1) tai B va D ¢ hé s6 goc
bang nhau.

Cau 2(2 diém) Giai cac phuong trinh:

a. (L+sin2x)(cos x—sin x) =1—sin® x

b. V2X2+3x—2 —3JX+6 =4—~/2X® +11X—6 +3X+2

Cau 3(0.75 diém) Giai phuong trinh log,, X* +%Iog7 (x—l)2 =log, (Iogﬁ3)

Ciu 4(0.75 diém) Tim gia tri 16n nhat, nho nhat ciia ham s6 f(x)=2.3"-4.3% +2.3* trén doan
11

Cau 5(1 diém) Cho hinh chép S.ABCD c6 day ABCD la hinh chir nhat, duong thang SA vuong
goc v6i mit day (ABCD) vaSA=AD=a. Tinh khoang cach giita hai duong thang AB va SC.

Ciu 6(0.75 diém) Mot hop chira 16 thé duoc danh sb tir 1 dén 16, chon ngiu nhién 4 thé. Tinh
xé4c sut dé 4 thé duoc chon déu dugce danh s6 chén.

Ciu 7(1 diém) Trong mit phing toa d6 Oxy cho hinh chit nhat ABCD. Qua B ké dudng thing
vudng goc AC tai H. Goi E, F, G lan luot 1 trung diém cac doan thang CH, BH va AD. Biét rang

E L%?J F Ll—; S—;J G (1; 5). Tim toa d6 diém A va tim duong tron ngoai tiép tam giac ABE.

Cau 8(1 diém) Trong khong gian vo1 hé toa d0 Oxyz cho tr dién c6 4 dinh A(5;1;3), B(1;6;2),
C(6;2;4) va D(4;0;6). Viét phuong trinh mat phang (P) di qua D va song song v6i mit phang
(ABC).Tinh thé tich tr dién ABCD.

Céu 9(0.75 diém) Cho a, b, ¢, d 13 cac s6 thuc dwong. Chirng minh rang:

(ab+cd)(ad +bc) > Jabad

(a+c)(b+d)




TRUNG TAM LUYEN THI

PE THI THU QUOC GIA

THANG LONG DAP AN DE SO 1
Cau |1
la | Hoc sinh ty giai 0.75
Phuong trinh dudng thang A:y =k(x-1)+4
A cat (C) tai ba diém phan biét khi va chi khi phuong trinh sau c6 3 nghiém phan | 0.25
biét: —x°+3x*+2=k(x-1)+4 < x*-3x* +k(x-1)+2=0 (1)
& (x-1)(¥ -2x+k-2)=0< x=1 0.25
x> —2x+k—-2=0 '
Phuong trinh (1) c6 ba nghi€ém phan bi¢t< phuong trinh (x2 —2X+k— 2) =0 (2)
c6 hai nghi¢m phan biét khac 1
1b 0.25
A'=1-(k-2)>0
= < k<3
1-2+k-2=0
Goi X,, Y, 1a nghiém cta phuong trinh (2). Theo h¢ thirc Vi-et ta co: X5 + Xy =2 (¥)
Ta co: y'=-3x*+6x. Hé sd gbc cua cac tiép tuyén cta (C) tai cac diém B, D 1a: 0.25
ke =Y'(Xg) =3%5> +6X5 , kp = y'(X5) =3%," +6X,
Str dung két qua (*): k, —k, = —3(sz - XD2)+6(XB —Xp ) =—3(Xs =X )(Xs + X5 —2)=0 0.25
Vay hé sd goc cua tiép tuyén cia (C) tai cac diém B, D bang nhau. '
Cau |2
PT < (sinx+cos x)2 (cos x —sin x) = c0s2x
0.25
= (cos2 X —sin? x)(sin X +C0S X ) = COS2X
<> €0s2X(Sin X +€0s X) —€0s2x = 0 <> €0s2X (sin X +cosx—1) =0 0.25
2x=" s kx
cos2x =0 2
== = 0.25
2a sin x+cosx =1 sin(x+£j——2
2
2x=" tkn N A
2 X=—+k=
4 2
= x+%=%+k2n e x=k2z 0.25

T
X+£=3—7[+k27z X:§+k2”
4 4 -




2b | Bidu kién: x%
PT < 2x=1(Vx+2 +x+6)-3(Vx+2+/x+6)=4
@(\/x+2+\/x+6>(\/2x—1—3):4 (1)
0.25
6— 2
o FHo-(xt )(\/Zx—1—3)=4
x/x+6—«/x+2
S2x-1-3=Vx+6-VJx+2 (2
2b
Tu (1) suy ra v2x—1-3>0< x>5. Khi d6 (2) twong duong
0.25
2x—x/2x—l+8=2x+8—21f(x+6)(x+2)<:>3o\/2x— =X +8x+12
2 2 X =
<:>9(2x—1):x +8x+12<=x"—10x+21=0<
= 0.25
do x>5 nén chi cé x=7 thoda man
Cau |3
Piéu kién: x#0,x#1
0.25
PT < log, |x| +log, |x—l| =log, 2
< log, |x(x—1)| =log,2 < ‘xz —x‘ =2 0.25
X' —x=2 ¥ —x-2=0 x=2 e
S SAR = (thoa man dicu kién) 0.25
X —x=-2 x —x+2=0 x=-1
Cau |4
Pit 3" =1, do —1£x£1©%£t§3 0.25
Taco: f(£) =20 -4 +2¢ véi %srg
t=1 0.25
f'(t):6t2—8t+2:0<:>t 1
3
Khi d6 f(1)=o,f(1j=§,f(3)=24
3) 27 0.25
Vay maxf (x)=24 tai x=1, min f(x)=0 tai x=0
Cau |5




Trong mit phing (S4D) vé AH 1 SD,H e SD
Mat khac ABCDI1a hinh chir nhat nén

CD 1 (S4D)= AH 1 (SC+D)
Vay khoang cach giita hai duong thang AB va 0.5
SC chinh 1a AH
Trong tam giac vudng SAD c6 AH 1a dudng cao nén
| 1 1 a2
= + = AH =——
AH®  AS® 4D’ 2 0.5
A 5 , o~ . 3 2 N N G\E
Vay khoang céch gitra hai duong thang AB va SC bang Y
Cau |6
S6 phan tir ctia khong gian miu Q 1a [Q]=C}, 0.25
Goi A 1a bién c¢6 ma bdn thé déu duge danh s bai cac sd chin, Q , 1latap hop cac 0.25
két qua thuan lgi cho A. Khi d6 s6 phén tir cta Q, 12 |Q,|=C} '
Suy ra xéac suat dé bon thé duoc chon déu duge danh sé chén 1a P(A)= || A|| = % 0.25
Cau |7
D C | Tac6 EF la duong trung binh ABCH nén 2EF = CB
Mit khéc CB = DA=2GA=> EF = GA.
7a c ' - 0.25
) L = — x=1=0
Goi A(x;y),tacd EF =GA< < A(1;1)
G y=5=-4
H
Do EF//BC,AB | BC = EF 1 AB. Tu gia thiét ta co
§ BH 1 AC suy raF la tryc tim A4BE . Khi d6 B la giao 025
diém cua duong thang BH véi duong thang di qua A '
A B | vudng goc EF
Ta c6 EF(0;—4) nén dudng thang di qua A vudng goc véi EF ¢ phuong trinh:
7b O.(x—l)—4(y—l)=0<:>y=1
Phuong trinh dudng thang BH vuong goc véi AE la:
0.25

E[x—1—7j+ﬁ(y—2j=0<:>x+2y—7=0
5 5 5 5

y=1

= B(5;1)
x+2y-7=0

Vay toa do diém B 1a nghiém cua hé phuong trinh: {




Goi O(x;y) 1a tam dudng tron ngoai tiép A4BE , ké

E duong dinh EK. Ta c6 tir giac AKBF la hinh binh hanh
khi d6 duong chéo KF va AB cat nhau tai trung diém I
cua mdi duong. Ta c6 1(3;1).

Mit khac O 14 trung diém EK suy ra OI 1a dudng trung

binh clia AEFK . 0.25
F
Hay 0i =L EF = 3-x=0 < 0(3;3)
A\yﬁs 2 l—y=-2
K Vay toa d6 tim duong tron ngoai tiép tam gidc AABE
la O(3;3)
Cau |8
Ta co @(—4;5;—1),@(1;1;1)3‘@,@‘=(6;3;—9) 0.25
%a Suy ra mp(ABC) ¢6 vtpt n(2;1;-3). Mit phing () di qua D song song véi
mp(ABC) ciing c6 vtpt ;;(2;1; -3). 0.25
Vay phuong trinh mp (a)la: 2(x—4)+y—-3(z-6)=0<2x+y—-3z+10=0
Ta co [ﬂ?;%}=(6;3;—9), E=(—l;l;—3) 0.25
8b P
Suy ra V. = g‘[AB; AC].AD‘ =6 0.25
Cau |9
Trong hai s6 ab+cd va ad +bc khong mat tinh tong quat, gia sit ab+cd > ad +be .
Khi do: ab+cdZ%(ab+cd+ad+bc)=%(b+d)(a+c) 0.5
(ab+cd)(ad +bc) 1
Suy ra: >—(ad+bc) > abcd 0.25
(a+c)(b+d) 2




TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 2

Cau 1 (2,0 digm)Cho cac ham s6 y=x" —3mx* +2 (C,),y=—x+2 (d), v6i m 1a tham sd thuc.
a) Khao sat sy bién thién va v& d6 thi ctia ham s (C,) khi m=1.

b) Tim cac gié tri cuia m dé (C,)cohai diém cuyc tri va khoang cach tir diém cuyc tiéu ciia (C,) dén
duong thang (d)bang 2 .

Cau 2 (1,0 diém).

a) Giai phuong trinh  sinx(2sinx+1) = cosx(ZCosx + \5) .

b) Giai phuong trinh log, (3" -6)=3-x.

>
Cau 3 (1,0 giém). Tinh tichphan = | %dx.

Cau 4 (1,0 diém).

a) Goi z, z, 1a hai nghiém phuc ciia phuong trinh z2 —4z+9=0; M, N lan luot 1a cic diém
biéu dién z,, z, trén mdt phang phirc. Tinh do dai doan thang MN.

b) Mot td c6 7 hoc sinh (trong d6 c6 3 hoc sinh nit va 4 hoc sinh nam). Xép ngiu nhién 7 hoc
sinh d6 thanh mdt hang ngang. Tim x4c suat d€ 3 hoc sinh nit dirng canh nhau.

Céu 5 (1,0 diém). Trong khong gian v&i hé toa 46 Oxyz, cho diém I(3;6;7) va mit phang
(P):x+2y+2z—11=0. Lap phuong trinh mit cau (S) tdm / va tiép xtc v6i (P). Tim toa do
tiép diém cta (P)va (S).

Céu 6 (1,0 diém). Cho hinh ling tru ABC.A'B'C' c6 ddy ABC la tam giac vudng tai B;
AB=a,ACB=30°; M la trung diém canh AC. Gobc gilta canh bén va mat day cua lang tru béng
60°. Hinh chiéu vudng goc cua dinh 4' 1én mit phang (4BC) 1a trung diém Hcua BM . Tinh
theo a thé tich khéi lang try ABC.A'B'C' va khoang cach tur diém C' dén mat phéng (BMB").

Céu 7 (1,0 diém). Trong mat phang toa dd Oxy, cho hinh thang ABCD vudng tai 4 va D; dién
tich hinh thang bang 6; CD=24B, B(0;4). Biét diém I(3;-1), K(2;2) lan luot nam trén dudng
thang ADva DC . Viét phuong trinh dudng thang 4D biét AD khong song song véi cac truc toa
do.

x4 x(F =3x+3) =3y 2+ fy+3+1

3Wx—1-vx"—6x+6 =3y+2+1

Céu 9 (1,0 diém). Cho céc sé thuc x, y duong vathéamin x—y+1<0.

Cau 8 (1,0 diém). Giai h¢ phuong trinh (x,y €R).

x+3y2 B 2x+y2
5 -

Tim gi4 tri 16n nhit cta biéu thic T =
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TRUNG TAM LUYEN THI

PE THI THU QUOC GIA

THANG LONG PAP AN DPE SO 2
Cau |1
Tap xac dinh: D=R. lim y=—o0; lim y =400
x—>—00 X—>+00 0.25
DPao ham: y'=3x>-6x; y'=0< x=0 hoic x=2.
Khoang dong bién: (—0;0);(2;+00). Khodng nghich bién: (0;2) 095
Cuec tri: Ham sb dat cuc tiéu tai x =2, Ver =—2;datcyc daitai x=0, ycp = 2. '
Béng bién thién:
X | —oo 0 2
+00
y' + 0 - 0 + 0.95
v .
+00 / /
o -2
Do thi: (Hs co thé 1ay thém diém (-1;-2); (,0); (3;2)).
Y0304
0.25
4 é 2 1 4 X
y'=3x"—6mx =3x(x-2m). y'=0<x=0;x=2m 025
Diéu kién dé ham s6 c6 hai cuc trj 1d m#0. '
Toa do hai diém cuc tri: 4(0;2)va B(2m;2—4m’) . 0.25
1y | m<0:4la diém cuc tiéu. Khi d6 d(4,d)=0=2 (loai). 0.25
m>0: Bla diém cyc tiéu. Khi do:
d(B.d) =3 | 208 —m[=1 ™ "] @{’”:“”")
. = m —mi\=
2m3 —-—m=-1 m= —l(ktm) 0.25
Dap s6: [m=1].
Cau |2
2a | Phuong trinh da cho tuong duong véi 0.25

11




) ) ) l . 3
sinx—+/3cosx = 2(coszx—s1n2 x) e smx—\ﬁcosx =2c0s2x & Esmx—7c05x =Cc0S2x

. T (7
&Ssin| x—— |=sin] ——2x .
[ 3) (2 j

° x—zzz—2x+k27z<:>x—5—”+k— (keZ).
3 2 18 3

. x—%:%+2x+k27r@x:—%+k2ﬂ,(keZ).

2a 0.25
5 2 5
Vay phuong trinh da cho ¢6 nghiém: [x = 178Z k?ﬂ = —?ﬂ +k2r,k e
Diéu kién: x > log, 6. Phuong trinh da cho twong duong véi
2 0.25
3 -6=3" <:>3"—6:3—Z. bat 1 =3" >O:>t—6=?<:>t2—6t—27=0
2b s
<:{ - V61 t=9=3"=9 < x=2 (tmdk).
1==3(1) 0.25
Dap s6: .
Céau |3
I i sin 2x _j-2sinxcosx
o ( s1nx+2 (smx+2) 0.25
Pat t=sinx=dt=cosxdx. x=0=¢=0; xz%:ﬂzl.
1 [t+2 2, 1 1
'([t+2 o Iz+2 ! 023
=21 (z+2)1+4 L 0.25
= n _—
0 ¢+2/0 '
I=2(n3-n2)+4[ 1-L)chm3-2]  (1~0.144) 0.25
- 3 2) | 2 3 T '
Cau |4
Phuong trinh da cho ¢ A'=4-9=-5=5i* nén c6 hai nghi¢ém z,=2+ i35 0.25
4a | Tirdo M(25), N(2;—J5) = MN=25.
. 0.25
Dap so: MN =24/5|.
Goi ’A 1@1 bién 96 “3 hoc sinh n&’ canh nhau” N ,
+ S0 bién c6 dong kha nang: X&p 7 hoc sinh ngau nhién, c6 s6 hoan vi la 7!
4b | + SO cach xép c6 3 hoc sinh nit canh nhau: 0.25

Coi 3 hoc sinh nir 1a 1 phan tu, ket hop véi 4 hoc sinh nam suy ra c6 5 phan tir, c6 5!
cach sdp xép. Voi mdi cach sip xép d6 lai ¢6 3! cach hoan vi 3 hoc sinh nit. Vay co

12




51.3! cach sap xép.

5130 |1

+ Xéc suat clia bién ¢6 4 la: p(A4)= = (p(A4) = 0.14).
(Cach 2: - - - - - - - 7 vi tri. Xép 3 nit canh nhau ¢é 5 cach: (123)...(567). Méi cach | 0.25
xép lai co 3! cach hoan vi 3 nit. Co 4! cach hoan vi 4 nam. Vay P(4) = 5.31.4!/7! =
1/7)
Cau |5

Miit cu (S) tam / c6 ban kinh R =d(1,(P)) = 21214111 _ ¢ 0.25
Phuong trinh mit cau (S): (x—3)* +(y—6)’ +(z—7)* =36. 0.25
Puong thang (d) qua 1 va vudng goc véi (P) co phuong trinh

x=3+t¢ 0.25

y=6+2t (teR)- :

z=T7+2t
Gia st M =(d)"(P)= B+ +(12+4)+(14+45)—-11=0=9%+18=0<=t=-2 =

0.25
23]
Cau | 6
A'H 1 (ABC)= A'H 1a dudng cao cua hinh lang tru.
AH 1a hinh chiéu vudng goc ctia 44" 1én (ABC) = A'AH = 60° 025
Viscape =A"H.S 5
AC =20 MA=MB = AB=a—= AH =3 — 417 =3¢ S B
1 1 a\3 g

S 50 =—-BABC =—.a.a\3 = . [

ABC 2 2 2
oy 3a i3 _|34\3 0.25

ABC.A'BC' — Th T, 4 [ X / o
' v ' ' 3VA BMB'
d(C',(BMB")=d(C,(BMB"))=d(A,(BMB')) = =48
BMB'
0.25
1 a3\/§
Vs =V apy = g Viscaner = T .
Do BM 1 (AHA") nén BM | AA'= BM | BB' = ABMB' vuodng tai B
1 1 a3

= Sy = BB'BM =§.a\/§.a = . 05

Suyra d(C',(BMB'))=

2 4 |

2
3a3»\/§_a2xﬁ 3a
g

13




a3

(Cach 2: d(A,(BMB") = AE = AH.sin AHE = T.sin 60° = %“ ).

Cau | 7
Vi 4D khong song song cac truc toa do nén goi véc to phap tuyén cua AD 1a
n=(1; b),b#0; suy ra:  Phuong trinh AD:1(x—3)+b(y+1)=0. 0.25
Phuong trinh 4B :bx—(y—4)=0.
S e = @ AD = % AD = %.d(B, AD)d(K, AB)
_ 3 |-3+5h 2b+2] 0.25
27 21 P
b=1
S ey =6 3330 10H 6 s 3 pat =27 1) | b= -2 0.25
Jbr 41 b +1 3
b_—lizﬁ
L 7
X+y=2=0;3x=5y—-14=0;7x—(1+242)y—-242 =22 =0;7x - (1-22)y+ 242 =22 =0 | 0.25
Cau | 8
Pidu kién: 1<x<3-3;x>3+3;y>-3
3 0.25
(1)<:>x—1+«/(x—1)3+1=§/y+2+a/(«3/y+2) +1
2
Xétham f(1)=r+NE +1,t>—1.Tacod f'(H)=1+ >0 Vt>-1,suyra f(t)
2 +1 0.25
dong bién V¢>-1, suyra x—1=3/y+2.
Thay vao (2) ta co
=T —6x+6 = (x—D)+1 (x =) +1+J(x—1)> —4(x—1)+1=3Jx—1
Do x=1 khong théa min nén chia ca 2 vé cho Vx—1>0 ta duoc:
Jx—1+ 1 + x—1—4+L=3. 0.25
x—1 x—1
1 t<3 5
Dat r=+x—1+ S2= 4P —6=3=2’-6=3-1t= St==.
' Jx-1 £’ —6=03-1t) 2
5 1 5 Jx—-1=2 xX=5=y=62
Voit==Ix—-1+—="= 1< 5 127 .
2 x-1 2 Jx-1=— X=—>>y=——
T 477 e 0.25
. 5 127
DPap so |(x; ) =(5;62),(=;——)|.
ap s0 |(x; ) =( )(4 64)
Cau | 9

14




2
Taco xgy—1:>0<i2£l—%:l— 1.1 Sl.})aitt:iz:>0<t£l 0.25
yooy y 4 \y 2) 4 y 4
%+3 1 2l2+1 t+3 1 2t+1 1
Taco T=—2 2V 7= 2 I 6 0<r<.
S 5 X 4 JiE+1 5 1+ 4
— | +1 y°
y
-3 1 1
f'(l): : _g. - 025
\/(t2+1) (t+1)
3
Nhénxét:0<t£l:1—3t21;«f(12+1)3s [Hj :H\/E: -3 > 4
4 4 16) 16\16 \/(tsz \/ﬁ
17,|—
16
Vé—l.%>—l.Dodé 1'(t) > 4 —l>0.
5@+ 5 17\/ﬁ 5
16 0.25
T d6 7(r) ddng bién Ve e (0;1]= £() < f(lj—£—£
s 4 o \4) 1725
. 13 6 1
Pap s0: |MaxT =——=-—<<t=—<x=Ly=2|
P te(O;i] «/ﬁ 25 4 0.25
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 3

3x-2
x—1"
a) Khao sat sy bién thién va v& do thi (C) ctia ham s di cho.
b) Tim céc gia tri cuia m dé duong thang d : y = —x+m cat do thi (C) tai hai diém phan biét.
Céu 2 (1,0 diém).

Cau 1 (2,0 diém). Chohamsé y =

3 . . :
a) Cho goc « théa man: 7z<a<7ﬂvél tana =2. Tinh M:sm%t—i—sm(a—i—%}+sm(%—2aj.

. 2+1 - .
b) Cho s0 phtc z thoa man hé thuc: (i+3)z + —l =(2—1)z. Tim modun cta so phuc w=z—1.
i

Cau 3 (0,5 diém). Giai bat phuong trinh: log, (x—2)+log x <1,

Cau 4 (1,0 didm). Giai bt phuong trinh: x—/x =2 >Vx* —4x> +5x —Jx* —3x> +4..

Ciu 5 (1,0 diém).Tinh tich phan: [ = | x(x +cos2x)dx.

S S IE]

Cau 6 (1,0 diém). Cho hinh chép S.4BCD c6 day la hinh thang vudng tai 4 va B;
AB=BC =a; AD=2a; SA1 (ABCD). Goc giita mit phang (SCD) va mat phang (4ABCD)
bang 45°. Goi M 1a trung diém A4D. Tinh theo a thé tich khéi chép S.MCD va khoang cach
giita hai duong thang SM va BD .
Céu 7 (1,0 diém). Trong miat phang toa dd Oxy, cho tam gidc ABC c6 phuong trinh dudng
phan giac trong goc 4 1a d : x+y—3=0. Hinh chiéu vudéng goc ciia tim dudng tron ndi tiép tam
giac ABC 1én duong thing AC 1a diém E(1;4). Puong thing BC cb hé sb goc am va tao voi
duong théng AC gbéc 45°. Puong théng AB tiép xuc voi duong tron (C): (x+2)2 + y2 =5. Tim
phuong trinh céc canh cua tam giac ABC.
Céu 8 (1,0 diém). Trong khong gian v6i hé toa dd Oxyz, cho diém A(l; -1 0) va duong thiang
x+1 y-1 =z A . < 2 , \ X A 42 R A

d: - = o = 3 Lap phuong trinh mat phang (P) chia 4Ava d . Tim toa d0 di€ém B thudc
truc Ox sao cho khoang cach tir diém B dén mit phang (P)bang \/g .
Cau 9 (0,5 diém).Trong dot xét tuyén vao 16p 6A cua mot truong THCS nam 2015 ¢6 300 hoc
sinh dang ky. Biét rang trong 300 hoc sinh d6 c¢6 50 hoc sinh dat yéu cau vao 16p 6A. Tuy nhién,
dé dam bao quyén lgi moi hoc sinh 1a nhu nhau, nha trudng quyét dinh bdc thim ngau nhién 30
hoc sinh tir 300 hoc sinh néi trén. Tim xac suat dé trong sé 30 hoc sinh chon & trén c6 dung 90%
s0 hoc sinh dat yéu cau vao 16p 6A.
Céu 10 (1,0 diém). Cho cac sb thuc a, b duong va théa man ab>1.

1 N 1 32
l+a 1+b 2a(l+a)+2b(1+b)+8

Tim gi4 tri nho nhit cua biéu thire T=

16



TRUNG TAM LUYEN THI

PE THI THU QUOC GIA

THANG LONG DAP AN DE SO 3
Cau |1
Tap xac dinh: D=R\{1}. lim y =3; lim y =3suy ra tiém can ngang y =3.
lim y = 400; limy =—oo suy ra tiém cén dimg cua d6 thi ham sb 1a dudng thing
x—1" x>0
x=1 0.25
Pao ham: y'= > <0 Vx=1.
x—1
Ham s6 ludn nghich bién trén khodng (—o0;1) va (1;+0).
. 0.25
Ham s6 khong ¢o cuc tri.
Bang bién thién:
X | —o0 1
+o0
y' - I - 0.25
3
—00 3
Do thi: (Hs co thé lay diém (2;4); (0;2)).
y
6__
4__
3 0.25
I I O\ I I LY
% o \ R
. . x=2
Phuong trinh twong giao: ——=—-x+m (x #1)
-1 0.25
S () =x"+Q2-mx+m-2=0 (1)
1b , e A>0
DK: (1) c6 2 nghiém phan biét khac 1 < 0.25
f=0
oSm —4m—-12>0 0.25
om>6,m<2| 0.25
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Cau |2
, 1 ) ) 1 kY4
Ta co s—=1+tan" @ =1+4=5= cos a=—:>cosa:—— 7r<x<— 0.25
cos” 5 \/_
2a
1 1
M =sin® @ +cosa +cos2a =sin” o +cosa +2¢0s” @ —1 = cos” @ + cos @ = ——ﬁ. 0.25
Goi z=a+ib (a,b eR,i’ = —1). Tu gia thiét ta co:
(i+3)a+bi)+1-2i=2—i)a-bi)
=_ 0.25
(a+1)+Qa+5b-2)i ar1=9 . 1+
< (a a -2)i=0< & =z=—1+—1L
2b 2a+5b-2=0 b:% 5
\26
Tfrdé:|z—i|=|—1—li|: 1+i:—. 0.25
5 25 5
Cau |3
Diéu kién: x> 2.
Bpt<:>10g2(x—2)—10g2x<1<:>10g2x—_2<l<:>x_2<2 0.25
X X
SXx-2<2xx>-2.
Két hop diéu kién ta dugc nghiém ctia bpt la . 0.25
Cau |4
Bpt <> x—/x - 2>\/[ ) +1]=(x=2) r+1) (x20).
S (x=2)+|x- 2|«/x+1>«/_tl+«/ J
0.25
x=2:(1)<=0>2y2  (loai). x=0: ()<=-2>-2 (loai).
x>2: ()<= (x— 2)(1+\/x+ >\/_L «} J
: X 1 1 1 1
Chia 2 vé cho x/;.(x—2)>0tadu:qc: e —+,1+—> + |1+ =
\/; x x-2 (x—2)
Xét ham f(z):t+\/1+t2,t>o:>f'(z):1+Jt_2>ow>0:>f(t)BBW>o 0.25
1+t
1 1
he—> .
@ N
Sx-2>Jx o -5x+4>0 x> 4x<1. 095
Kéthqp x>2=>x>4. '
e O<x<2: 0.25

18




(1)<:>(x—2)<1—ﬁ)>«/;tl+a/(x—2)2+1J.

Chia 2 vé cho </x.(x—2) <0 ta duoc: (I) <> —— — /1+1< L fe ! =
Ve Vox x-2 0 (x-2)

2

1+¢° —t¢

t
J1+22 1+7
dong bién V. Tir d6 (1) < 2.

! . Truong hop nay v nghi¢m vi
\/; x—2
Dap s6: .

Xétham f(t)=t—V1+1*,teR= f'(t)=1-

>0 Vi = £()

x—2

<0.

Ciach 2: DK x > 0 (méi dau + g véi Ve diém)
x = 0khong 1a nghiém. Xét x> 0:
_5x+4
+ e \/;—2 \/;+1 > al
( )( ) \/x3—4x2+5x+\/x3—3x2+4
Jx+1 x—1
< f(x)=(x—4 + >0.
( )LEJrz \fx3—4x2+5x+\/x3—3x2+4
Jx+1 x—1

+
Jx+2 Jx® —4x? +5x +/x° —3x% + 4
Neéu x >1thi g(x)>0.

+ NéuO<x<l:x+1>1=>x+1>1.Taco: Jxal | xel 1 )

Jr+2 2dx+2 2
VX =3x*+4 =\/(x+1)(x—2)2 :|x—2|\/x+1 >|x—2|:2—x

:>x/x3—4x2+5x+\jx3—3x2+4>2—x
I-x l-x I-x I-x 1
= < = < =—
VX —4x’ +5x +4x° =3x* +4  2-x 2-2x+x 2-2x 2
-1 1
- al >—— (2).Tir (1) va (2) suyra
\/x3—4x2+5x+\/x3—3x2+4 2
2(x)>0Vx>0.
+ f(x)>0=x—4>0< x>4.Kéthop PK suy ra dap so: x> 4.

+ Xét g(x) =

Cau

5

% % % k3 3
I:Ixzdx+_[xcos2xdx. Ta cod A:J‘xzdxz—x3 2= 0.25
0 0 0 3 0o 24
% 1
B:IxCOSZxdx.Dét u=x=u'=1. v':cos2x:>v:asin2x.
0
0.25

. 3
B= lxsin2x|5 —lj.sin2xdx i
2 o 2

0
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:O—l —lcos2x
20 2

0.25

1
[=A+B=|—-=| (I1~0,792).
24 2

0.25

Cau

6

Ta ¢6 (SCD)~(ABCD) = CD.
CD 1 S4,AC = CD L (SAC) = SC 1. CD => SCA = 45".

0.25

Vs mep zé'SA'SMCD‘ S4 = AC:a\/E; Sven :%az.

N2

1 1
Suyra Vg e :g.a\/zaaz =%

0.25

Goi N 1a trung diém AB = BD//(SMN).

Suy ra:

d(SM,BD) = d(BD,(SMN)) = d(D,(SMN)) = d(4,(SMN)).

K APJ_MN(PeMN),AHJ_SP(HeSP)‘ ]
AH 1 (SMN) = d(A4,(SMN)) = AH

0.25

1 1

= +
AH? AS*  AP?
111

2 2
a 2a

Tam giac vuong SAP co

1 1 1 1

1

+ + = +—+
AS?  AN?  AM? 247 a®
4

22
Suy ra AH=¥: d(SM,BD) = a\l/l_'

0.25

Cau

7

Goi F la diém d6i xtmg voi E qua d = F(—1;2). Nhan xét: (C) ¢6 tam 7(—2;0),
ban kinh R=+/5va F e(C).
Tirddo AB qua F va vudng goc voi IF nén cd phuong trinh ‘AB ‘X+2y—-3= 0‘.

0.25

ABNd = A(3;0) =|AC:2x+y-6=0|
Goi J 1a tam duong tron ndi tiép A4BC . Pudng thang A qua

E,J_AC:>A:x—2y+7=0:>Amd:J(—%;%0].

0.25

Goi vtpt cuia duong thang BC 1a n= (a;b),a” +b* #0. Ta co:
|2a+b|
«/g.\/az +b? f
=2(2a+b) =5(a’ +b*)=3a" +8ab—3b" =0 q
e ag=0:suyra b=0 (loai)

cos45’ =

F

0.25

AN

B D




e a=0:chon a=1=Db=3 (thoa min hé sé goc am),
1

b=-= (loai).
3( ai)

Suy ra phuong trinh BC:x+3y+C =0.

Do J la tim dudng tron ndi tiép AABC nén d(J, AC)=d(J,BC)

210

1
| -——+—-6]| |——+10+C| o0
Suy ra 3 3 -3 =C :%TZLO\/E (théa man);

V5 J10

C= 29+—M (loai vi khi @6 A,J niam 2 phia BC). Tir do:

3

29+10V2

BC:x+3y- 3

29+10v2 _

ip s6: |AB:
Dapso‘ 3

; IBC:x+3y—

0.25

Cau

8

Duong thang d qua M (-L10)va cé vicp u=(2,1,-3). Tac6 MA=(2,—2;0).
(P)qua A(-1;0) va c6 vipt n=| MA,U | =(6;6;6). Chon n=(L11).

0.25

Phuong trinh tong quat ciia (P) 1a: 1(x—1) +1(y+1) +1(z—0)=0<= x+y+z=0.

0.25

Goi B(b;0;0) e Ox; d(B,(P)) = f@'m J3.

NG

0.25

<|bjl=3<b=143= B(£3,0;0).
bap sé:‘(P):X+y+Z:O

0.25

Cau

9

Goi A 13 bién c6: “Chon duoc 90% hoc sinh dat yéu cau”.

Chon ngau nhién 30 hoc sinh tir 300 hoc sinh c6 C3y cach chon.

Chon dugc 90% hoc sinh dat yéu cau, tic 1a chon duoc 27 em. Chon 27 hoc sinh tir
50 hoc sinh ¢c6 CZ/ cach.

Chon nét 3 em tir 250 em con lai c6 Ci, cach.

0.25

S& cach chon hoc sinh dat yéu cau la: C27 ) C2350 )

27 ~3
CSO CZSO

Xéc suit cta bién cd Ala P(A) = ~1,6.107%

300

0.25

Cau

10

1 1 2
Ta co: > , (ab>1).
aco l+a+1+b 1++/ab ( )

That vay: Quy dong, chuyén vé, bdt trén tuong duong véi

(JE—JB)Z (\/%—1) >0 (Pung).

0.25
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2 2 41 1 4
1+Vab 1+vabl o, @b+l ab+3
2

Lai co:

: + > )
l1+a 1+b ab+3

Ta co:
a(1+a)+b(1+b)=(a2+b2—2)+(a+b+2)2(2ab—2)+2«/£+222\/%+2.

Suy ra: 2a(l+a)+2b(1+b) +8> 4/ab +12.

1 1 -32
< =
J2a(l+a)+2b(+b)+8 afab+12  2a(l+a)+2b(1+b)+8
S -32 . -16 ' 0.25
2J\ab+3  Vab +3
T4 16
ab+3 \[\fab +3
4 16
Pitt=Jab>1=T> - = f(t).
at t=ab t°+3 Jt+3 ®
1(t) = 8t 8 _8(t2+3)2—t(t+3)«/t+3
(t*+3)*  (t+3Vt+3 (2 +3)X(t+3Vt+3
Xét M = (t2 +3)> —t(t+3)v/t + 3 >(t+3)(t2+3—t«/t+3)>0 0.5
StP+3>tWt+3 ot +6t° +9>1t2 + 3t o (t* -t*) +3t° +9> 0 (Ping Vt >1).
Suyra f'(t)>0Vt>1= f(t) dongbién Vt>1.
T do: [MinT=f(l)=—7<t=1<a=b=1. 025

t>1

CéchZ:Céthédénbiénvéu=a+b22@22 nhuw sau:
1 1 4 4
+——> =
l1+a 1+b 1+a+1+b u+2
e a(l+a)+b(@l+b)=a+b+a’+b’>>a+b+2ya’h’>a+b+2=u+2
Suy ra:

2a(l+a)+2b(l+b)+8>2u+12= ! < L
J2a(l+a)+2b(L+b)+8  2u+12
=T2> __ 32 = f(u), u>2. Ching minh f'(u)>0 Yu>2 tuong tu
u+2 J2u+12
cach 1.

Két luan: MinT = f(2)=—7<u=2<a=b=1.

u=2
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 4

Céu 1. (2,0 diém) Cho ham s6 y = 2“11 c6 do thi (H).
a) Khao sat sy bién thién va v& dd thi (H) ctia ham sb.
b) Goi [ 13 giao diém hai dudng tiém cén cua (H). Tiép tuyén tai diémM c6 hoanh do
duong thudc (H) cit hai dudng tiém can cua (H) tai 4, B sao cho AB= 2410
Céu 2. (1,0 diém) Giai phuong trinh 3% —4.3* +1=0.
Cau 3. (1,0 diém)
a) Tinh modun cta s6 phic z = (1—2i)(2+i)2.
b) Cho tap A={1,2,3,...,2015}, tir tdp 4 chon ngau nhién hai s6. Tim xac suat dé gia tri

tuyét dbi ctia hiéu hai s6 dugc chon br?mg 1.

i} 4 x+|n(1+ \/;)
Ciu 4. (1,0 diém) Tinh tich phén | = [ ——=——dx

L WX

Céu 5. (1,0 diém) Trong khong gian véi hé toa dd Oxyz, cho mat phang (P):2x—2y+z+1=0 va

Xx=1+3t

duong thang d: {y=2-t . Tim toa d6 diém M trén duong thang d sao cho khoang cach tir M dén
z=1+t

mit phang (P) bang 3.

Ciu 6. (1,0 diém) Cho hinh chop S.4BC c6 SA=SB=SC =a dong thoi S4, SB, SC d6i mot vudng
gbc voi nhau tai S. Goi H, I, K lan luot 1a trung diém cac canh AB, AC, BC. Goi D la diém dbi
xung cia S qua K; E 13 giao diém cua duong thang 4D véi mit phang (SHI). Chimg minh rang
AD vudng goc véi SE va tinh thé tich cua khéi tir dién SEBH theo a.

Cau 7. (1,0 diém) Trong mat phang vo1 hé toa d§ Oxy, cho tam gidc 4BC ngoai tiép duong tron
tam I, cac duong thang AI, BI, CI lan luot cat duong tron ngoai tiép tam gidc ABC tai cac diém

M(L-5), N 1.3 , P EE (M, N, P khong tring v6i 4, B, C). Tim toa d6 cua 4, B, C biét
2'2 2

duong thang chira canh 4B d1 qua Q(-11)va diém 4 c6 hoanh d¢ duong.
Ciu 8. (1,0 diém) Giai hé phuong trinh
{(8x—13)y(x+1)33y— - (xy<R)
(y—1)x*+(8y+7)x=y? +12y +(x+1)3By -2
Cau 9. (1,0 diém)
Cho a,b,c 1a cac s6 thuc dwong théa man a+2b—c>0 va a?+b?+c?=ab+bc+ca+2.

a+c+2 a+b+1

Tim gié tri 16n nhat cta biéu thirc: P = —
a(bb+c)+a+b+1 (a+c)(a+2b—c)
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG DPAP AN DE SO 4

Cau |1

e Tap xac dinh: D=R\{1}
e Sy bién thién

y =_—32<0,VX¢1.
(x-1)

0.25

+ Ham s6 nghich bién trén mdi khoang (—o0;1) va (L +o0).

+ Ham sd khong c6 cyc tri

+ G161 han:

limy = 2;limy = 2 = Pudng thang y=2 14 tiém cin ngang cta do thi ham sd.

X—>—00 X—>+00

x—1" x—1"

limy = —o0; lim y = +00 = Pudng thang x = 1 13 tiém cn dung ctia d thi ham sé.

0.25

e Bang bién thién:

X |-00 1 +00

yl
+©

y 2\_00 \2

la

0.25

e Db thi: Giao diém cta (H) véi Ox 1 (—%;OJ, v6i Oy 1a(0;-1)
e D) thi nhan | (L,2) 1am tam d6i xtmg

y A

\\0 / N

0.25

1b | Goi MLXO;ZXXOjllje(H); (0<x, #1)

0

0.25
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Phuong trinh tiép tuyén ctia (H) taiM 1a (d):y= =3 S (X=%,)+ 2% +1
(%-1) %1
2%, +4
(d) cat tiém can dung (x=1) tai A[l J
% -1 0.25
(d) cit tiém can ngang (y=2) tai B(2x,-12)
2 36
AB =210 < 4(x,-1)" + - =40 0.25
X, —1) '
:{ ° (do 0<x,)
%= 0.25
Vay c6 hai diém M thoa man yéu ciu bai toin M (2;5) va M (4;3)
Cau |2
2x+1 X 3 :1 X= 0
37" -43 +1=0< 1< 1.0
3X = — X= —1
Cau |3
2=(01-2)2+i)* =(1-2)(4+4i+i*) =(1-2i)(3+4i) =3+4i —6i —8i* =11 2i 0.25
3a
Vay 2=11-2i =|z| =112+ 2> =5\ 0.25
Goi A 14 bién co: “Hiéu hai s6 dwoc chon bang 1”. 05
S6 phan tir cia khong gian mau: n, =C2 . '
3b | S6 cip s ¢o hiéu bang 1 (1a cap hai s6 lién tiép) 1a n, =2014.
o , £, 2R ccrye A . X N 5 11 N, 2014 0.25
Vay xac suat dé¢ “Hiéu hai s0 dugc chon bang 17 1a P(A) =t =—
nQ C2015
Cau |4
41n 1+\/;
Ta co: | —I ( ).dx:'[«/;dx+jgzll+l2 0.25
1 \/; 1 1 \/;
I 2 14
—'[ 5 \/_ =3 0.25
4 U=V (guo—— b
= I@dx, dat 4y & = 2Jx.(1+x)
V [rp—
r VX 9 V=2x 42 0.25
4
(2f+2) |n(1+f) j dx:6|n3—4|n2—2ﬁ| =6In3-4In2-2
1
_ 14 8
Khido I =1, +1,= €+6In3 4In2-2=61In3- 4In2+§ 0.25
Cau |5
M(1+3t,2 —t, 1 +t)ed. 0.25
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2(1+3t) - 2(2—t) +1+t+1] _3

Taco dM,(P)) =3 < 3

St=+11

0.5

Suy ra, c6 hai diém thda bai toan 1la M(4, 1, 2) va My( -2, 3, 0)

0.25

Cau

6

Goi HINAK=J,SInAD=E
= E=ADN(SHI)
Ta c6 J 1a trung diém cua AK, ké FK//SE

(FdD):AE:EF:FD:%:a—f.

Trong tam giac vuéng can SBC,

SK:%BC:%:SDza\E

0.25

Trong tam giac vudng SAD,
a3
3

SA’ =a* AE.AD = ——.a+/3=a’ = SA> = AE.AD = SE | AD

0.25

Tam gidc SAB cén tai Snén SH L AB

Talaico

SC L (SAB),SC//BD = BD L (SAB)=BD L SH = SH L (ABD) = SH L (HBE)
a2

SH = T 5 SHEB = SEAH

0.25

2 2
Ma Sew AHAE 1o _1,gep-2 2 S = 2 V2 V2

== =
Spps AB.AD 6 2 2 12
1 a’
Vsiee :g'SH'SHBE :£ (dvtt)

0.25

Cau

7

Puong tron ngoai tiép AABC chinh 1 dudng tron ngoai tiép AMNP c¢6 phuong
trinh 13 X*+y*+3x—29=0 co6 tam 1a K (%S;OJ

0.25

Vi P la diém chinh giira cung AB nén dudng thiang chira AB di qua Q(-11)vudng
gbc véi KP

PT cua AB: 2x—-y+3=0.

Toa do A, B la thoa man hé

y=2x+3 y=2Xx+3

2x—y+3=0
. <9, ) <9 x=1
X +y°+3x—29=0 x* +(2x+3) +3x-29=0 N

Tir d6, tim dugc A(L3),B(—4;-5)
Talai co6 AC di qua A, vudng goc voi KN c6 phuong trinh 2x+y—-7=0

0.5

Nén toa do diém C théa man

0.25
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y=7-2X

2X+y—-7=0 y=7-2X
, =9, ) <i[x=1 =C(4-1)
X°+y°+3x-29=0 x*+(7-2x)"+3x-29=0 -
Cau |8
(8x—13)y =(x+1)¥3y—-2-7x (1)
(y—l)x2+(8y+7)x=y2+12y+(x+1)13/3y—2 (2)
Trir vé voi vé cua (1) va (2) ta dugce 0.25
y=1
1) x*—y*+y=0
(y-1)x*—y*+y @bzxz
Vi y =1 thay vao (1) ta dugc 8x-13=x+1-7x <= x=1
V6i y=x* thay vao (1) ta duoc
8x3—13x2+7x=(x+1)\3/3x2—2c>(2x—1)3—(x2—x—l)=(x+1)g/(x+1)(2x—1)+(x2—x—1)
Pat a=2x-1,b=33x*-2 ta dugc 0.25
a®—(x*—x-1)=(x+1)b —b
( ) (x+1) =a’-b’+(a-b)(x+1)=0 < az ,
b° —(x* —x-1)=(x+1)a a+ab+b?+x+1=0
x=1l=>y=1
ab:Zx—lx3/3x2—2<:>8x3—15x2+6x+1Oc{ 1 1
X=—"=>y=—
8 64
2 2
a2+ab+b2+x+1=(g+bj +§(2x—1)2+x+1=[ﬂ+bJ +3X2—2X+Z>O,VX 05
2 4 2 4
Vay h¢ c6 nghiém (x;y) = (11)L_—1LJ
o ’ 8 64
Cau |9
Ap dung BDT AM - GM ta c6 :
ab+bc+ac+2=a’+b*+c”>a”+2bc < 2ab+2ac+2>a”+bc+ab+ac
Khi do, 2(ab+ac)+22(a+b)(a+c)<:>a(b+c)+a+b+12(a+b)(a+c+2)
a+c+2 < 2 05
a(b+c)+a+b+1 a+b
Mat khac,
1 2 a+b+1 a+b+1
b-2c)<= b-2c)= b >
(a+c)(a+b—2c) 4(a+c+a+ c)=(a+b) :(a+c)(a+2b—c) (arb)
2
Do dé, p<_2 _a+b+21: 11 2:;_(1_i) 1
a+b (a+b) a+b (a+b) 4 (2 a+b 4 0.5

Vay GTLN cia P bing %
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 5

2X—-2
2X+1 ( )

a) Khao sat sy bién thién va vé do thi (C ) cua ham so.

Cau 1. (2,0 diém) Cho ham sb y =

b) Tim m dé duong thing d:y=2mx+m-+1cit (C) tai hai diém phén biét A va B sao cho
biéu thirc P = OA* + OB? dat gi tri nho nhét ( v6i O 13 gde toa do).
Cau 2. (1,0 diém)

a) Giai phuong trinh: cos2x(cosx+sinx—1)=0

b) Giai phuong trinh: 9 -5.3“+6=0
Cau 3. (1,0 diém)

a) Giai phuong trinh sau trén tap sb phirc: z2+z+3=0

b) Cho khai trién (2+ x)8 tim hé s cua s6 hang chtra x° trong khai trién do

Cau 4. (1,0 4iém) Tinh tich phan 1 = [ [xg ytinx jdx

4 2+xInx
X=2t
Ciu 5. (1,0 diém) Cho diém M (-13;,-2), n(12;3) va duong thang d:{y=t teR
z=2+t

Viét phuong trinh mét phang (P) chira diém M va nhan vecto n 1am vecto phap tuyén. Tim toa do
giao diém cua (P) va duong thang (d).

Cau 6. (1,0 diém) Cho hinh chép tir giac déu S.ABCD c6 O 1a tdm cta ddy khoang cach tir O
dén mit phang (SBC)bang 1 va géc gitta mdt bén va mit ddy bang « . Tinh thé tich khdi chop
S.ABCDtheo a. Xac dinh o dé thé tich khdi chop dat gia tri nho nhét.

Cau 7. (1,0 diém) Trong mit phang Oxy, cho hinh thoi ABCD cé duong chéo AC nam trén dudng

thang d:x+y-1=0. Diém E(9;4) nim trén duong thang chia canh 4B, diém F(-2,-5) ndm

trén dudng thang chtra canh AD, AC =242 . Xac dinh toa do cac dinh hinh thoi ABCD biét diém

C ¢6 hoanh d¢ am.

(4y -1)VX* +1-2y =2x"+1

X,y e R).
X'+ x°y+y’ =1 ( )

Cau 8. (1,0 diém) Giai hé phuong trinh {

Céu 9. (1,0 diém) Cho a,b,c 1a cac sb thuc khong dong thoi bang 0 thoa mén diéu kién

(a+b+ 0)2 = Z(a2 +b% + Cz) . Tim gi4 tri 16n nhét gia tri nho nhit cua biéu thic
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TRUNG TAM LUYEN THI

PE THI THU QUOC GIA

THANG LONG DAP AN DE SO 5
Cau |1
1 _
TXD: R\ {——} *SBT: y'= —22 <0,VX# —l
2 (2X +1) 2 0.25
—led=c=5= AL3): B(-31)
\ £ . A A . 1 . 1
la | Ham so0 nghich bién trén cac khoang | —00;—— | va | ——;+0
2 2 0.25
Tinh gi61 han va tiém cén
Lap bang bién thién 0.25
Do thi: Giao Ox: (- 1; 0); Giao Oy: (0; 2) V& dung d6 thi 0.25
. A a2 +2 1
PT hoanh d¢ giao diém: =2mX+m+1Lx=—=
= 4mx® +4mx+m—1=0, (1); Pat g(x)=4mx® +4mx+m-1
* (d) cat (C ) tai hai diém phan biét <= PT (1) c6 hai nghiém phan biét khac -1/2
m=0
S A'=4m>0<m>0 0.25
1
—=|#0
g( 2j
*Goi hoanh d6 c4c giao diém A va B 1a X, X, thi X, X, 14 cdc nghi¢m cta PT (1)
27 4m
0.25
Co: OAZHOB? = X% +(2mx; +M+1)° + X2 + (2mx, + m+1)°
= (4m2 +1)(x12 + x22)+ am(m+1)(x + X, )+ 2(m+1)?
— 2 m-—1 2
(4m +1)£1—WJ—4m(m +1)+2(m+1)
5 1 5 9 |
= —+2Mm+— >—+2=— (Ap dung BDT c¢0 si vi m duong)
2 2m 2 2 0.25
C s 1 1 . '
Dau bang xdy ra << M= E ( thoa man);KL: m= E la gia tri can tim
Cau |2
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cos2x=0

2a | cos2x(cosx+sinx—1)=0 | ) 1 025
sin = |l==
i)
+) V61 cos2x =0 < x:%+k7ﬂ(k eZ)
2a . 1 x=Kk2z 0.25
+) Voisin| x+— |=—=< keZ
) ( 4] 2 x:%+k27r (keZ)
9 -53+6=0 < (3) ~5.3' +6=0
0.25
o, | DAt =3 (t>0) Phuong trinh trd thanh t* +5t+6=0
t=3 x=1 0.25
& =
t=2 x=log, 2 '
Cau |3
Taco, A=-11<0 0.25
3a ~ 2 .
Suy ra phuong trinh c6 hai nghiém 1a: z, = “2*/1_1' g, = 2*/1_1' 0.25
Ta c6 khai trién sau: (2+x)’ ZC 25X 0.25
3b
Tir d6 suy ra hé sb ctia x° 1a C22° =112 0.25
Cau |4
e e e 48 4
ZIXSdX+I 1+lInx dx; Ixst=X— :u 0.5
1 1 2+xInx 41 4
o (2+xInx)
J. L+inx _j ” In|2+x|nx|)‘ In(e+2)-In2= In&+2
1 2+ XxInXx 2+xInx 2
. 0.5
Vay | & -1 | e+2
2
Cau |5
Phuong trinh mét phang (P) chira diém M va nhan vecto n 1am vecto phap tuyén:
1(x+1)+2(y—-3)+3(z+2)=0<x+2y+3z+1=0 0.25
Vay phuong trinh (P) 1a: x+2y+3z+1=0
Thay x, y, z tir phuong trinh dudng thing (d) vao mit phing (P) ta dugc:
2t+2t+3(2+t)+1=0t=-1=>x=-2y=-127=1 0.25
Vay toa d giao diém cua dudng thang va mat phang 14 1(~2;-11)
Cau |6
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Goi M 1a trung diém BC

Trong mp(SOM ) ké OH LSM (1)

S.ABCD 14 hinh chop déu nén SM L BC,OM L BC
Suy ra BC L(SOM)=0OH LBC (2)

Tt (1) va (2) suy ra OH L (SBC) = OH =1

Tur (1) va (2) ta ciing ¢6 ((SBC),(ABCD))=SMO =a.

Xét AOHM vuodng tai H ta c6 OM _OH _ 1

sinag  sina

0.25

Xét ASOM vudng tai O tacd SO=0OM tana = _i.tan o= b
sina cosa

2 4
Taco AB=20M =—— =S = AB? =
sina ABCD sina

1 1 4 1 4
Suy ra V, ==S 5550 ==. : =
y S-ABCD ™ o “'ABCD 3 sina cosa  3sin? acosa

(dvtt)

0.25

Dat P =sin’ a.cosa

Ta cod P=sin®a.cosa =Ccosa —Ccos’a

bit cosa =t, te(0;1)

Suyra P=t-t 0
Taco P'=1-3t%, t

P’=o@g:—§vt2:§ P’ + 0

Lap bang bién thién 23

V, rscp N0 nhét khi P1 <

i i G| P

t=— & C0sa=— < a=arccos—
3 3 3

B3

Vay V; sacp N6 nhat bang 243 (dvtt) khia = arceos -

0.5

Cau

7

+) Goi E’ 1a diém d6i xtng voi E qua AC B

— E’ thudc AD. /E/
Vi EE’ vudng géc véi AC va qua diém E(9;4) |

A
= phuong trinh EE’: x—y-5=0. \E\
GoiI=ACAEE", toa do I F

0.25
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= 1(3,-2), /1a Tdiém cla EE* = E'(-3;,-8)

-y-5=0 =3
la nghiém hé {X y @{X

X+y-1=0 y=-2
AD qua E'(-3;-8) va F(-2;-5) = phuong trinh 4AD: 3x—y+1=0 0.25
A=ACNAD= A(0;1). Gia st C(c;1-c).
0.25
Vi AC=22 &c?=4<c=2c=-2=C(-2:3)
Goi J 1a trung diém AC = J(=1;2) = phuong trinh BD: x—y+3=0.
Do D= ADABD= D(L4)= B(-3:0). Viy AQ:1). B(-30),C(-2:3), D(L:4). | *%°
Cau |8
(4y -1)x* +1-2y =2x> +1 (1) 0
X'+ xPy+y? =1 (2) 025
bit Vx*+1=t>1= phuong trinh (1) c6 dang: 2t* —(4y-1)t+2y-1=0
t=2y-1
A=(4y-1)' -8(2y-1)=(4y-3)' = L) 0.25
2
. > y=1 \
) Vo t=2y-1>1 X +1=2y-1<1", ) thay vao (2) ta dugc 0.25
X" =4y -4y )
16y2(y—1)2+4y2(y—1)+y2—1:0<:> y=1(do y>1)=x=0. Vay, hé () c6
0.25
nghi¢m (0;1).
Cau |9
ab+bc+ca=%[(a+b+c)2—(a2+b2+c2)}Lt>ab+bc+ca=%(a+b+c)2
Do do 0.25
4(@*+b°+c®) 1[( 4a Y 4 Y 4 Y
N e e
(a+b+c) 16({\a+b+c a+b+c a+b+c
Pit
_ 4a y= 4b S 4c
a+b+c’’ a+b+c’  a+b+c
Thi
0.25
X+y+z=4 y+z=4-X
&
{XY+YZ+ZX=4 {yz=x2—4x+4
Vi (y+z)224yz nén ngsg
Ta co P=i(x3+y3+z3)=i(x3+(y+2)3—3yz(y+z))=i(3x3—12x2+12x+6) 025
16 16 16 )
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Xétham s6 () =3x3 —12x% +12x+6 véi x e LO; gJ

min f (x) =16, max f (x) :%

0.25
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 6

Cau 1. (2,0 diém)
Cho ham s6 y=x*—2mx®+1 (1)
a) Khao sat su bién thién va v& dd thi (C) ctia ham s6 (1) tng véim = 1.

b) Tim cic gia tri ciia m dé d6 thi ham sd (1) c6 ba diém cuc tri 4, B, C sao cho BC =4 va

A 1a diém cyc tri thudc truc tung.
Cau 2. (1,0 diém) Giai phuong trinh log?+log, x—2=0
Cau 3. (1,0 diém)

a) Giai phuong trinh cos2x—cos x = J§(sin 2x+sin x)

b) Goi 4 1a tap hop tat ca cac so ty nhién gom ba chir s6 doi mot khac nhau va déu khéc 0.

Chon ngau nhién mot s tir tap hop 4. Tinh xac suit dé chon dugc s6 chia hét cho 3.

1

2
Céu 4. (1,0 diém) Tinh tich phan | = [

0

Cau 5. (1,0 diém) Trong khéng gian v6i hé toa d6 Oxyz, cho duong thang A: XT_l _y-2_z va

mit phang (P):2x—y-2z+1=0. Viét phuong trinh duong thing d di qua diém A(3;-12), ct
duong thang A va song song v6i mit phang (P).

Céiu 6. (1,0 diém) Cho hinh chép tam giac déu S.ABC co6 canh day bang a, goc giira canh bén va
mat day bang 60°. Goi M, N lan luot 13 trung diém AB, BC. Tinh thé tich khdi chop S.ABC va
khoang cach tir C ¢én mat phang (SMN).

Céu 7. (1,0 diém) Trong mit phang v6i hé toa dd Oxy, cho hinh chir nhat ABCD c6 AB=ADV/2,
tam 1(L-2). Goi M la trung diém canh CD, H(2;-1) 1a giao diém cla hai dudng thang 4C va

BM. Tim toa d6 cac diém 4, B.

Cau 8. (1,0 didm) Giai bat phuong trinh /X +v1-x2 >2—-3x—4x2.
Céu 9. (1,0 diém) Gia st a, b, ¢ 1a cac sd thuc duong thoéa min a+b+c=1. Tim gia trj nho nhét

2 2
2 D 3(a+by.

cta biéu thirc P = . + .
(b+c)*+5bc (c+a) +5ca 4
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TRUNG TAM LUYEN THI

PE THI THU QUOC GIA

THANG LONG PAP AN DPE SO 6
Cau |1
Véim=1ham sd tro thanh : y=x*—2x*+1
TXD:R; limy=+0
X 0 0.25
X =
Co y'=4x3—4x; y'=0
©Y y < {x =41
la | BBT (lap dung va day du) 0.25
Ham sb dong bién trén (-10) va (1;+0)
Ham sé nghich bién trén (—o0;-1) va (0;1) 0.25
yep=1taix=0; ycr=0tal x==1
Do thi: (V& dung va chinh xéc) 0.25
Ta cod y':4x3—4mx:4x(x2—m)' y'=0< x=0 0.25
2 X2 — m (*) .
Pé ham s6 ¢ ba cuc tri thi y’=0 c6 ba nghiém phan biét va y’ doi dau qua ba 0.25
b nghiém d6 < (*) c6 hai nghi€ém phan biét khac 0 < m>0 (**) )
x=0= A(0;1)
Khido y'=0< 0.25
P = s = B(Vmi-m?), ¢ (—Jmi1-m?)
Do d6 BC =4 < 2Jm=4<m=4 (t/m (**)) 0.25
Cau |2
log, x=1
log2+log, x—2=0 2
g,+109, C{Iogzx:—Z 0.5
X=2
g 1 0.5
X==
4
Cau |3
c>c052x—«/§sin 2x:x/§sin X+ COS X @%coszx—gsin 2x=§sin x+%cosx 0.25
3a 2x+ 2 =x-Z ykox x:—2—”+k27z
< cos| 2x+ 2 |=cos| x-Z | = = keZ 0.25
3 V4 T 2r
2X+—==—X+—=+k2x X=k—
3 3
Céc sb gém ba chit s6 d6i mot khac nhau va déu khac 0 lap dugc 1a A’ =504
=n(A)=504
3b (A) 0.25

Chon ngdu nhién mot s6 tir A ¢6 84 cach nén n(Q)=84
Goi B: “S6 chon duoc chia hét cho 3”
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So 1ap duoc chia hét cho 3 duogc 1ap tir cac bd s6 sau:

(123}, (126}, (12,9}, (135}, {138} (147, (156} {159}, {L6:8}, (18:9)
{2;3,4},{2,3,7},{2,4;6},{2;4,9},{2,5,8},{2;6;7},{2; 7,9} ,{3;4;5} ,{3,4;8}
{3,5;7},{3;6;9},{3,7;8},{4;5;6},{4;5,9},{4;6;8},{5,6;7},{5, 7,9},
{6;7:8},{7;8,9}

M&i bd sb 1ap duoce 31=6 s6 nén co tit ca 29.6=174 sd.

Chon mét sd trong cac s6 d6 ¢o 174 cach = n(B) =174

n(B) 174 29

Vay xac suat1a P(B)= =— ==
y xéc suat1a P(B) n(Q) 504 84

0.25

0.5

0.5

Cau

Goi B=d A= BeA nén gia sir B(1+2t;2—t;3t)
Khi d6 AB =(—2-2t;3-t;3t—2) la vtcp cua d.
Mit phang (P) ¢6 vtpt i =(2;-1-2)

0.5

Vi d/i(P) nén ABIi =0 2(-2-2t)~(3-1)-2(3&-2) =0 st =

= AB = (—%;%;—3) hay 0 =(4;-10;9) la vtcp cua d.
X =3+4t

Vay phuong trinh d: < y=-1-10t, teR

z2=2+0t

0.5

Cau

6

*)Vi S.4ABC 1a hinh chop déu nén ABC la tam
giac déu tim G va SG L (ABC)

1
:>VS.ABC = 5 SG'SABC

Tam giac ABC déu canh a nén

a3 a’\3
2

AN=——=5S,,. = 2

C6 AG 14 hinh chiéu ctia AS trén (4BC) nén goc
gitra canh bén S4 v6i day 1a (S4,4G) =

SAG =60°(vi SG L AG = SAG nhon)

0.25

Vi G la trong tam tam giac ABC nén AG = % AN = a—f

0.25
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Trong tam gidc SAG c6 SG = AG.tan60°=a

) 1_a\3 _a\3
VayVS.ABczg'a' 4 = 12

Do G la trong tdm tam giac ABC nén C, G, M thang hang va CM = 3GM ma Me
(SMN) nén d(c’( =3d

Ta c6 tam giac ABC déu nén tai K

SMN)) (G,(SMN))

SG 1 (ABC)=SG L MN 0.5
= MN L (SGK).
Trong (GKH), ké GH L SK =GH L MN =GH L (SMN), H e SK
= d(G’(SMN)) =GH
Tacod BK =1AN; BG=AG =EAN = GK =EAN —EAN :EAN =a—\/§
2 3 3 2 6 12
Trong tam giac vuéng SGK c¢6 GH 1a duong cao nén
1 1 1 1 48 49 a 0.25
2 oz ' 7=t 5=5=>C6H=2
GH® SG° GK° a° a° a 7
A 3a
Vay d(C,(SMN)) =3GH ==
Cau |7
Y , \ A A B
Theo gia thiét ta c6 H 1a trong tam tam
giac BCD nén IC =3IH
Ma IH =(L1), gia sir I
a IH =(%1) 181a351 ) 0.25
x-1=3. X=
C(xy)= & = C(41) H
y+2=3.1 y=1
D
M C
Do I 1a trung diém AC nén A(-2;-5)
) CM BC 1
Laic6 AB=+2AD nén —=—=—==MBC =BAC
ai co J2AD nén 5C AR 2 0.25
Ma BAC +BCA=90°= MBC + BCA=90°= AC L BM
Duong thang BM di qua H(2;-1), ¢6 vipt 1H =(L1)
=>ptBM:x+y—-1=0 = B(t;1-t) 0.25
Co AB=(t+2;6-t); CB=(t—4;-t)
Vi AB L BC = ABCB =0« (t+2)(t-4)-t(6-t)=0
<:>t=2i\/§:>8(2+\/§;—1—\/§) hoac B(Z—«/E;—1+\/§) 0.25
Cau |8
x=0 0<x<1
A —3+«/H
bicu kién: <1-x*>0 3 _ 0<x< C(F
1€u kién X S ﬁgxg 34441 < 0<x 5 (*) 05
2-3x—4x* 20 8 8

Bit phuong trinh di cho twong duong véi
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X+1-x° +2\fx(l—x2) >2-3x—4x* < 3(x +x)—(1—x)+2\[(x+ x?)(1-x) >0

x> —5+f
x X, /x +X
-1>0 < > 9 10x-1>0
T x c> X? +10x — = . «/=
X< 0.5
Két hop diéu kién (*), ta suy ra nghiém cuia bat phuong trinh 13
—5++/34 —3+4/41
<Xx< .
9 8
Cau |9
Ap dung bat dang thiac Cosi, ta co
2 2 2
a2 > a __ 4 . Tuong ty, ta co
(b+C) +5bC (b+C)2+i(b+C)2 9(b+C)
b? LA
(c+a)®+5ca 9(c+a)®’
2 2 2 2 2
Suy ra 5 + b2 zﬂ a2+b223(a+bj
(b+c) +5bc (c+a)*+5ca 9| (b+c)” (c+a) 9\b+c c+a 0.5
(a+b)? i
_2[a2+b2+c(a+b)j2>2 +c(a+b) _2[ 2(a+b)? +4c(a+b) jz
) 2| 9 2 ~a 2 2|
9{ ab+c(a+b)+c 9 (aJ;rb) +c(a+b)+c? 9( (a+b) +4c(a+b)+4c
Vi a+b+c=1<a+b=1-c nén
2 2 2
PZE 2(1;0) +4C(1—C) . _E(l_c)Zzg(l_ij —E(l—C)z. (1)
9( (@—c) +4c(l—c)+4c 4 9 c+1 4
e A 8 2\ 3 2 L _
Xéthamso f(c)=—|1-—— | ——=(1-c)” vOi c<(0;1).
9 c+1 4
1
Tacd f'(c)= 15[ —%J.%—g(c—l); c10 3 1
c+1) (c+1) ) f(c) ) R
f‘(c)=0<:>(c—l)(64—(3c+3)3):0<:>c=§.
Bang bién thién:
ang bicn thien f(c) \ o / os
9

Dua vio bang bién thién ta co f(c) > —é voi moi ¢ e (0; 2).
2)
Tu(l)va(2)suyra P> —%, diu dang thirc xay rakhi a=b=c= %

Vay gia tri nho nhat cta P 1a —é, datkhi a=b=c =%.
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 7

" , X+1
Cau 1(2,0 diém). Cho ham s Y = —1 (1)
X —_

a) Khao sat sy bién thién va v& d6 thi (C) ctia ham sé (1)

b) Xac dinh m dé dudng thang d: Y = 2X + M cit (C) tai hai diém phan biét A, B sao cho
tiép tuyén cua (C) tai A, B song song véi nhau.
cos’ x(cos x —1)
Sin X +CoS X

10
. dx
Cau 3 (1,0 diém). Tinh tich phan | = I

s X—24x-1

Ciu 2 (1,0 diém). Giai phuong trinh = 2(1+sinx)

Cau 4 (1,0 diém).

a) Tim phan thyc, phan 4o ciia s6 phirc Z biét: Z+ (1—1i)z =8 —3i
b) Mot doi van nghé c¢6 15 ngudi gdbm 10 nam va 5 nit. Tinh x4c suat dé chon ra nhom dong
ca gdm 8 nguoi trong do6 phai o it nhét 1a 3 ni.

Cau 5 (1,0 diém). Trong khong gian véi hé toa dd Oxyz cho A(L;2;0), B(0;4;0), C(0;0;3)
Viét phuong trinh mit phang (P) chira OA, sao cho khoang cach tir B dén (P) bang khoang cach
C dén (P).
Cau 6 (1,0 diém). Cho lang tru ABC.A’B’C’ c6 A’. ABC la hinh chop tam giac déu, canh day
AB =a, canh bén AA’=b. Goix 1a goc giita hai mit phang (ABC) va (A’BC). Tinh tancx va
thé tich khdi chép A’.BB’C’C.
Cau7 (1,0 diém). Trong mat phéng v6i hé toa do Oxy cho tam gidc ABC c6 dinh A(l, 0) va hai
duong thang 1an luot chira cac dudng cao vé tir B va C c6 phuong trinh tuong tGng 1a
X—2Y+1=0va 3X+ Y —1=0. Tinh dién tich tam giac ABC.

Cau 8 (1,0 diém). Giai phuong trinh X + 2v7 — X = 20X —1 +v—x% +8x—7 +1
Cau 9 (1,0 diém). Cho hai s6 thuc dwong X, Y thay d6i toa min diéu kién X+ Y > 4. Tim gia

3x2+4+2+ a
4x y?

tri nhé nhét cta biéu thae A=
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA

THANG LONG PAP AN PE SO 7
Cau |1
TXD: D =R\ {1}
y=———<0VxeD 0.25
(x-1)
Ham s6 nghich bién trén tirng khoang xac dinh
la | lim y=1tiém cinngang: Yy =1
X—>to00
} i , 0.25
lim y =+o0; lim y = —o0 tiém can dimg X =1
x—1" Xx—1"
BBT 0.25
Do thi 0.25
Pthdgd: 2X° —(3—m)x—m—1=0; x = 1(*) 025
Phuong trinh nay ludn c6 2 nghiém phan biét khac 1 VM nén d luén cit (C) tai 2 0.25
diém phan biét A,B. '
Ib | Ycbt & -2 =2 0.25
2 2
(Xa =1 (Xz -1
Xy # X
Xp # Xg AT 7B
& <<93-m <Sm=-1 0.25
2
Cau |2
Dk: sSinXx+cosx =0
pt < (1—sin? x)(cos x —1) = 2(sin X + cos X)(L+sin X) 0.5
<> (L+sinx)[(L—sinx)(cosx —1) —2(sinx+cosx)] =0
sinx=-1 sinx=-1 .
<= _ = (thoa dk) 0.25
| (I+cosx)(1—-sinx)=0 cosx=-1
T
X=——+k2rx
= 2 keZ 0.25
| X=7m+k27m
Cau |3
pitt=JX—-1=>x=t’+1=dx=2tdt; x=5=t=2;x=10=t=3 025
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3 3
j . 2tdt j 1 1 ~)dt 0.5
A “2t+1 -1 (t-1)
=2In|t—1|—2ﬁ|2=2In2+1 0.25
Cau |4
_ , 2a—b=8
bat Z=a+bi (a,b € R) theo gia thiét ta co hé 0.25
4a —a=-3
—> a =3; b =—2 Viy phan thyc bang 3, phan 4o bang -2 0.25
S6 phan tir ciia khong gian mau 1a C185 = 6435 0.25
S6 phan tir ciia bién ¢b “ trong 8 ngudi o it nhat 3 nit”
4 | clc+CiC+CoCl =3690 05
Vay xdc subt 12 p 3690 '
ay XacC suat l1a -
i 6453
Cau |5
Goi pt mp(P) la ax+by +cz +d =0 (a% +b? +c? > 0) 025
DoOe(P)=d=0,Ac(P)=>a+2b=0=a=-2b '
d(B,(P))=d(C,(P))=|4b+d |H3c+d|=4b=43c 0.25
Véi4b=3c,chon C=4=>b=3,a=-6=(p):—6Xx+3y+4z=0 0.25
Véi4b=-3c,chon C=—4=>b=3,a=6=(p):6Xx+3y—4z=0 0.25
Cau |6
Goi E 14 trung diém BC, H 14 tim tam giac ABC suyra ¢ = A'EH
AH =2 AE _i HE = 1ap - 2Y3
3 3 6 0.25
2 na2
— A'H =JAAZ_AR? = Y0 . 3a
. 2 2
tanazAH=2 30° —a 0.25
a
2
dt(ABC) = % BC.AE = 2 f | 0.25
a’+\/30? —a’ 0.5
Vaescc =Vascasc ~Vaasc == 6 '
Cau |7
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ACcopt: 2X+Y—2=0,ABcopt: X—3y—-1=0 0.25
= B(-5;-2),C(-L4) 0.25
H 1a chan duong cao ha tu C xuéng AB, toa d H 1a nghi¢ém cua h¢
3x+y-1=0 _
y jH(g;_l) 0.25
Xx—-3y—-1=0 5 5
1 1 7
Spac =7 ABCH =§.2J1_o.g\/1_o =14 0.25
Cau |8
Pbk: 1<x<7
pte> X—1— 24X —1+ 247 —x - J(x=1)(7—x) =0 023
S Ix—1{x-1-2)—J7-x({/x-1-2)=0
0.25
o (Wx—1-2)(x-1-J7-x)=0
Jx=1=2 {X=5
= = théa man dk 0.5
Ix-1=7-x [x=4
Cau |9
A=§+£+2F%+X+%+X+y
4 X y- 8 8 2
0.5
21+2.3.1+2:g
4 2
x_1
9 4 X
= — = = ) >
A Zciizl@x y =2 (théa X+Y>4) 0.25
ly® 8
9
Vay GTNN cua A 1a > khi X=Yy =2 0.25
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 8

Céu 1. (2,0 diém) Cho ham s6 y=x*-3x*+1 (1)
a. Khao sat su bién thién va v& do thi (C) ctia ham s6 (1).
b. Lap phuong trinh tiép tuyén vai (C) biét né song song véi duong thang (d): 9x -y + 6 =0.

X).(1+sin 2X)

Cau 2. (1,0 diém) Giai phuong trinh v2sin(% -
4 COS X

= (1+tanx)

—Inx
Cau 3. (1,0 diém) Tinh tich phan I In? x dx

Ciu 4. (1,0 diém)
a/ Tim s6 phuc z thoa |z|-32= 4(3i-1).

b/ Tim hé s6 cua x™ trong khai trién Niu ton dathic f(x) = (% +x+x3)3@2x+D*

v6i n 14 s6 ty nhién théa man: A’ +C"? =14n

Ciau 5. (1,0 diém) : Trong khong gian toa d6 Oxyz, cho tam gidc ABC véi
A(1;-1;0),B(3:3;2),C(5;1;-2). Chimg to tam giac ABC la tam giac déu. Tim toa do diém S sao
cho S.ABC 1a hinh chop tam giac déu c6 thé tich bang 6.

Céu 6. (1,0 dlem) Cho hinh chop S.ABCD c6 day 1a hinh vudng canh a, mat bén SAB la tam
gidc déu va nam trong mit phang vuong goc voi mat phang day. Tinh theo a thé tinh ctia khdi
chép S.ABCD va khoang cach tir diém A dén mit phing (SCD).

Céu 7. (1,0 diém) : Trong mit phiang Oxy, cho dudng tron (C): (x—2)* +(y+3)* =4 va duong
thang d: 3x—4y+m—7=0 . Tim m dé trén d c6 duy nhat mot diém M ma tir d6 ké duogc hai tiép
tuyén MA, MB t6i (C) (A, B 1a cac tiép diém) sao cho gdc AMB béng 120°.

4 1
+—=1
n 2 e 2x+3y Xy
Cau 8. (1,0 diém)Giai hé phuong trinh - 1 xyeR)

4x2+9y2 - Xzyz -

Cau 9. (1,0 diém). Cho a, b, ¢ 1aba sb duong thodman :a+b+c= % . Tim gié tri nho nhét cia

1 1 1

biéu thic: P= + +
Ya+3b 3Yb+3c ¥Ye+3a
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TRUNG TAM LUYEN THI

PE THI THU QUOC GIA
THANG LONG PAP AN PE SO 8

Cau

1

la

Khim= 1,taco y=x>-3x*+1
+TXD: D=R
+ Gidi han: lim (x® —3x% +1) = —o lim (x* =3x* +1) = +o0

+Su bién thién: y'=3x?—6x
x=0

y':0<:>3x2—6x:0c{
X=2

0.25

Ham sb dong bién trén khoang (—o0;0);(2;+)
Ham s6 nghich bién trén khoang (0;2)

Ham sb dat cuc dai tai x = 0, yep = 1
Ham so6 dat cuc tiéu tai x =2, yor = -3

0.25

Béng bién thién
X | —oo 0 2 +00

!

y

—00

0.25

Do thi: dd thi ham sé cat truc tung tai diém (0;1) Piém udn 1(1;—1) 1a tim ddi
xung.

0.25

Taco’:y’=3xz-6x
Vi ti€p tuyén can tim song song véi (d) nén ¢ h¢ s6 gobc k=9

0.25

Xx=-1

Do d6 hoanh d6 tiép diém la nghiém cta PT: 3x° - 6x =9 < L( _3

0.25

e Véix=-1,tacoy(-1)=-3. Khido tiép tuyén c6 PT 1a :
y =9x + 6 (' loai va song song vdi (d))
e Véix =23, tacoy3)=1.Khidb tiép tuyén cé PT1a:y=9x - 26

0.25

Vay tiép tuyén can tim la: y=9x - 26

0.25
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Cau

2

Pk: .cosx#0< x =~ +krzk eR 0.25
COS X —Sin X . \2 COSX+sinX
pt & ——————(cosx+sinx) =————
COS X COS X 0.25
<> (cosx +sinx)| (cosx—sinx)(cosx +sinx)—1|=0 < (cosx +sinx)(cos2x —1) =0
cosx+sinx=0 tanx =-1 x=—"1kn
= 4 keZ 0.25
cos2x—-1=0 cos2x =1
X =Kn
Dé thfiy ho nghiém trén thoa man diéu kién. x=—24 kz,x=kr;keZ 0.25
Cau |3
e 1 1
I= —— dx
-L (In2 x In xJ 0.25
Xét |7 —dx
e Inx
1 1 0.5
=— |du=-———d < ;e
dat]" nx=1 " xIn’x X:>j idx=xi§+‘[ %dx
e Inx In x e In°x
dv =dx V=X
2
thay vao trén c6 I= - X “—p-— 0.25
In x 2
Cau |4
bit z=x+y1 (x,yeR) Taco
«/x2+y2 3(x-yi)=12i-4 < 3i(y-4)+«/x2+y2 -3x+4=0
y=4 y=4 0.25
suy ra =S
4a X2 +y’3x+4=0 | /Xx*+y’ =3x-4
x*+16=(3x-4)° =3
= 4 = <z=3+41 0.25
X>—;y=4 y=4
3
Ter A’+C’?=14n suyra 2n°-5n-25=0 0.5
tim duoc n =35 .
4b | f(x)= (l +X+x2)*@2x+D*" = i(2x+1)3n+6 = i(2x +1)*
4 64 64
1 0.25
KQ : a,= aC;';‘zl"* hay a,,=C;32’
Cau |5
+AB=(2;4:2); AC =(4:2;2); BC =(2;-2;-4) ;AB=BC=CA=+/24 .Vay tam gidc ABC 095
déu. '
+[N3’;R’:] —(-12;12;-12) 0.25
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Spapc = %\/(—12)2 1 (12)? + (-12)> =643 (dvdt)

Toa d¢ trong tam tam giac ABC: G(3;1;0);

X=3+t
Phuong trinh dudng thing A qua G va vudng goc véi (ABC): < y=1-t 0.25
z=t
Do SABC 14 hinh chép tam giac déu suy ra SGL(ABC) <>SeA nén S(3+t;1-t;t).
3V 3.6 [(3+t-1+t+t-2
SG= _36 | | S3t|=3c =-1;t=1
ST G\E \jg 0.25
+Véit=-1 ta dugc S(2;2;-1) ; +Véi t=1 ta duogc S(4;0;1)
Cau |6
s _aV3
2
0.25
3
V= [ } a3 _a’ys 0.25
3 6
Xét tam giac vuong SHI
1 1 1
2= gt = HK o 0.25
HK? Ta3 T [a] 7 :
2
Vi AB//CD nén HK = 2Y3 —d(A, SCD) 0.25
J_
Cau |7
Puong tron (C) ¢ tam I(2;-3) va ban kinh R=2. Theo gia thiét ta ¢ tam giac IAM
vuong & A va AMI =60° = MIA=30°. 0.25
Al 4 .
S M= ———=—.
e cos30° 3
Vi M e(d)nén M=(1 +4t; -1 + %+3t).
2 3 ) 0.25
Ta co IM? :(4t—1)2 +(3t+m+2j = 25t° +(—m+4jt+m—+m+4
4 2 16
2
Suy ra: 25t2+[3—m+4)t+m—+m+4:§ 0.25
2 16 3
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2
< 25t% + 3—m+4 t+m—+m_i:o (*)
2 16 3

2 2
Taco: A= Mia] —100l ™ m_2| = am? _ggm+ 248
2 16 3 3

Pé c6 1 diém M thoa man dé bai thi PT(*) ¢6 1 nghiém duy nhat

< 4Am? —88m+%8=0c>m=11i /2%1

0.25

Cau

8

DK x.y#0 ; 2x+3y#0. Nhan hai vé cua pt (1) voi 2x+3y va nhan 2 vé cua phuong
trinh

2x—§+3y—g=4

X y

(2) v6i 4x*+9y” ta duoc hé 5 ,
(2x—>)*+(By--)"=26
X y

0.25

a=1

at+b=4 a=5
bat a:2x-§;b:3y-E Ta duoc: { <:>{ .
X y b=-5

o _ hoac
a“+b“ =26 b=-1

0.25

= X=—— 3 x=1
b:5 2 ) ) ) _ ) -

0.25

0.25

Cau

ap dung Bat dang thtrc Cosi cho ba sé duong ta co

xX+y+2z) l-l-l-l-l > 33/xyz 3 =9:>l+l+12 2
X y z /Xyz X y zZ X+y+z

*)
1 1 1 9

ap dung (*)taco P= + + >
p dung (%) Ya+3b VYb+3c ¥Yc+3a Ya+3b+3ib+3c+ic+3a

0.25

ap dung Bat dang thirc Cosi cho ba s6 duong ta c6

far3b)Li< a+3b3+1+1 = ;(a+ 30+ 2)

3(b+30)1.1§b+3c+1+1:;(b+30+2)

3

Y(c+3a)l.1< wz ;(c+ 3a+2)

0.25

3
Suy ra §/a+3b+§/b+3c+§/c+3a£:—é[4(a+ b+c)+6] gé{4.j+6j=3

Dod6é P>3

0.25
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Dau=xayra

a+b+c=§

a+3b=b+3c=c+3a=1

& a=b=c=
4

Viy P dat gia tri nho nhit bang 3 khi a=b=c=1/4

1

0.25
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 9

Céu 1(2,0 diém). Cho ham sé y = x* + (m—1)x*> —m, (1) ,véi m 13 tham s6
a) Khao sat sy bién thién va v& d thi ( C) ctia ham s6 (1) khi m = 4.

b) Tim m dé d thi ham s6 (1) cét truc hoanh tai ba diém phan biét.

Ciu 2(1,0 didm). Giai phuong trinh: 4cos5—2Xcos%X +2(8sin x—1)cos X = 5.

xadx

Céu 3 (1,0 diém). Tinh tich phan:
T
Céu 4 (1,0 diém).
a) Tim s6 phirc z théa min:|z| =5 va phan thuc clia z bang hai 1an phan 4o cua no.

b) Hai hop chura cac qua cau Hop tha nhat chtra 3 qua cau do va 2 qua cau xanh, hop thir hai
chtra 4 qua cau do6 va 6 qua cau xanh. Liy ngiu nhién tir mdi hop 1 qua cau.

Tinh x4c suét sao cho chon dugc 2 qua ciu khac mau.
Céu 5 (1,0 diém). Trong khong gian v6i hé toa dd Oxyz cho diém M(5; 2 ;-3) va mit phang
(P) :2x+2y-z+1 = 0.

a)Goi M,la hinh chiéu vudng goc cua M trén mat phfmg (P). Xéac dinh toa diém M, va tinh do
dai doan M ;M.

b) Viét phuong trinh mit phing (Q) di qua diém M va chtra duong thing d: X —1_ yl_l . _65 :
Cau 6 (1,0 diém). Cho hinh chop luc gidc déu S.ABCDEF v6i SA = a, AB=b.Tinh th¢ tich cia
khoi chop S.ABCDEF va khoang cach gitra hai duong thang SA, BE

Céu 7 (1,0 diém). Trong mit phing v6i hé toa do Oxy, hiy 1ap phuong trinh chinh tic cta
elip(E) c6 do dai tryc 16n bang 442, cac dinh trén truc nho va cac tiéu diém cua (E) cing nam
trén mgt duong tron.

-2 =(y-x(y+2)

X 2"
Cau 8 (1,0 diem). Giai h¢ phuong trinh { s X, yeR
X*+y?=

Cau 9 (1,0 diém). Cho nam sb thuc a, b, ¢, d, e thudc doan [0; 1]. Tim gia tri 16n nhét cta

_ a b C d e
= + + + + .
l1+bcde 1+cdea 1+deab 1+eabc 1+ abcd
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA

THANG LONG PAP AN PE SO 9
Cau |1
TXD: D=R
=0 =4
}/= 3xMH6x; }/= 0= ==y 0.25
X=—2=y=0
Hs dong bién trén cac khoang (—ooj—2)va(0;+) ; nghich bién trén (-2; 0)
Hs dat CD tai x=-2, ycp= 0; dat CT tai x=0; ycr=-4 0.25
limy=—-oo;limy =+
BBT
la X | -0 -2 0 + 00
y + 0 - 0 + 0.25
y +00/ \
— o0 /
biém dac biét
X 30-1 01
y 2 0 0.25
Do thi: hoc sinh tu vé do thi
Ta c6 pthdgd cua do thi ham s6 (1) va truc hoanh la
X+ (M-)x*—m=0< (X=D(X* +mx+m) =0
0.5
x=1
1b Lz +mx+m=0,(2)
Dé d6 thi ham s6 (10 cat Ox tai 3 diém phan biét thi pt (2) c¢6 2 nghiém p/b khac 1
m<0;m>4
& 1 0.5
mz= =
2
Cau |2
4cosgcos%+2(85in x—=1)cosx=5
2 2 B 0.25
<> 2c0S4X+8sin2x—5
< 4sin®2x—8sin2x+3=0 0.25
sin2x = g(\/N)
& 0.25
. 1
sin2x=—
L 2
X= ST + ko
ol 0 kez 0.25
VA
X=—+krx
L 12
Cau |3
dat t=vx-1=t? =x-1= 2tdt = dx, 0.25
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Doi can ta duoc t=1; t=0 0.25
0ot 1ty h 11
Suy ra 2 —t+2—— dt=—-4In2
Cau |4
7|l=5 2.2 _ a=2b
=5 _ [Na?+b? =5 _ 0.25
a=2b |a=2b b=+J5
4a
a= —ZJ_ a=25
0.25
b= —J’ b=+/5
n(Q) =Ci.C,, =50 0.25
4b | n(A)=C;C,+C.C; =26 0.5
P(A)=26/50=0,52 '
Cau |5
X=5+2t
y=2+2t,teR, 0.25
Sa
z=-3-t
Toa do M,(1; -2; -1) va M;M=6 0.25
mp(Q) nhan tich c6 huéng 2 vecto Jd va MM , V01 M(1;1;5) lam vec to phap 0.25
Sb tuyén.
Suy ra pt mp (Q) la x+4y+z-10=0 0.25
Cau |6
Tam O cua lyc giac déu la giao diém cac duong chéo AD,BE,CF
Tac6 SO vuong goc (ABCDEF), cac tam giac OAB,0OBC,0CD,ODE,OEF,0OFA 1a | 0.25
cac tam giac déu canh =b
Suy ra dién tich day S= 3b* g ; h=S0O =+a* -b?
02 J3a7 307 0.25
Vay V= —a2 -
BE va SA chéo nhau, va BE song song AF nén d(BE,SA)= d(BE,(SAF))=
d(O,(SAF)) 0.25
Ha OI L AF,0J L Sl ,suyra AF_1 (SOl)= AF 1 0J
Ma SI_L OJ nén OJ L (SAF) suy ra OJ la khoang cach can tim.
2 qRn2
Tam giac SOI vuong tai O, suy ra OJ= Olos  _ b 52 5 sz 0.25
JOI? +0S° 4a” —b
Cau |7
XLy,
Pt chinh tic cua (E) ¢6 dang 5+ o =%ab>0 0.95
Theo gt a= 242 cac dinh trén oy B;(0;-b); B,(0;b),cac tiéu diém 025
F1(-¢;0);F5(c;0). '
Tt giac F,BF,B, 1a hinh thoi, ma 4 dinh trén cung nam trén dudng tron nén no la 0.95

hinh vuéng, vy b=c, ma a’=b*+c” suy ra b=c=2
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2 2

KL: ;‘—2 n Z—Z -1 0.25
Cau |8
2" -2V =(y-x +2),(1
2 (y —x)(xy )()’X’yER 095
X“+y =2,(2)
Tir (2) Ta c6 x'+y" =2 =>0< (x+y)? =2+ 2xy =2(1+xy) = 1+xy >0=2+xy >0 | 0.25
Do d6 (1) < x =y (vi ham s6 f(t) = 2' dong bién) 0.25
X =
Vay hé da cho tré thanh { ., o x=y=%1 0.25
X“+y =2
Cau |9
Khong mat tinh tong quat gid sta<b <c<d <e,khido
a b c d e a+b+c+d-+e 0.25
< + + + + =
l+abcde 1+abcde 1+abcde 1+abcde 1+ abcde 1+ abcde
do a,b,c,d,e thudc doan [0;1] nén 095
(1-abc)(1-de)+(1-ab)(1-c)+(1-d)(1-e)+(1-b)(1-a)>0 ’
Suy ra a+b+c+d+e < 4 + abcde < 4(1+ abcde) 0.25
Dodo P<4 0.25

Pang thirc xdy ra khi a=0,b=c=d=e=1.Vay maxP=4

53




TRUNG TAM LUYEN THI DPE THI THU QUOC GIA
THANG LONG PE SO 10

Cau 1(2 diém) Cho ham s6 y=—— (1).
X+1
a. Khao sat su bién thién va v& do thi ham sé (1).
b. Goi I la giao diém ctia hai duong tiém can cia (C). Viét phuong trinh tiép tuyén cua do thi
(C) tai diém M e (C)sao cho IM =+/2.

. : T 1
Cau 2(1 diém) Giai phuong trinh: sin‘ x+cos* [Z + XJ = 2

Ciu 3(1 diém) Giai hé phuong trinh:

Xy +y°=x+x°
A1+ X — 21— x —3x =1+4f1— y
2

Céu 4(1 diém) Tinh tich phan | = j

1

x?+3x+3
X3 +4x? +3x

Ciu 5(1 diém) Cho ling try ding ABC.A'B'C' c¢6 day ABC la tam gidc cin tai A, BC=a,
5

AA'=a~/2, cosBA'C :E.
a. Tinh thé tich ling tru ABC.A'B'C"
b. Tinhgoc giita dudng thing A'B va mit phing (AA'C'C)

Ciu 6(1 diém) Chirng minh rang phuong trinh 4* (4x2 +1) =1 c6 ding 3 nghiém thuc phan biét.

Céu 7(1 diém) Trong mit phiang toa d0 Oxy cho dudng thing A:3x+2y—4=0 va hai diém
A(-%-3), G(3;-1). Viét phuong trinh dudng tron ngoai tiép tam giac ABC nhan G 1am trong tm

va duong thang A chtra dudng trung tryc ctia canh AC.

Ciu 8(1 diém) Trong khong gian v6i hé toa d6 Oxyz cho mit phang (a):2x—y+2z=1 va dudng
thang d :XT_l = yT_l = iz . Viét phuong trinh mit cau (S) c6 tim thudc dudng thing d va tiép xtc

v6i mit phang (Oxy) va mdt phing (o)

Céu 9(1 diém) Trong mdt 16p hoc c6 15 hoc sinh nam va 10 hoc sinh nit. Nha truong can chon 4
hoc sinh dé thanh 1ap t6 cong tac tinh nguyén. Tinh x4c suat dé 4 hoc sinh dugc chon ¢6 ca nam
va nir.
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TRUNG TAM LUYEN THI

PE THI THU QUOC GIA

THANG LONG PAP AN PE SO 10
Cau |1
la | Hoc sinh ty giai 1.0
Taco M Lx;ij va I (~11) 0.25
1+x
Khi d6 IM =2 < (x+1) J{i—ljz =2 [ (x+1) —1]2 0| 70 0.25
1+ X X=-2 '
1b 1
Tiép tuyén tai diém M, (0;0):y = -(x=0)+0<= y=x 0.25
(0+1) '
Tiép tuyén tai diem M, (-2;2):y = 1 ~(X+2)+2 < y=x+4 0.25
(-2+1) :
Cau |2
2
1+cos| 2x+ 7 2 2
(1—0052sz 4 1 (1—1—c052xj (1—sin 2xj 1
N + =~ + ==
2 2 4 2 2 4 0.5
& (1—0052x)2 +(1-sin 2x)2 =1 sin2x+cos2x =1
T T
2x+—=—+k2r
<:>sin(2x+%j:g<:> 4 ;‘
2x+ 2 =" 1 k2
4 4 0.5
X=Krz
Vay nghiém cta phuong trinh 1a P (keZ)
X=—+kz
Cau |3
Diéu kién: -1<x<1; y<1
Néu x=0 thay vao hé phuong trinh ta duoc (x;y)=(0;0) la mét nghiém ctia hé
phuong trinh. 0.25
5
Néu x#0 tir x*y+y® =x2°+x° @[lj Y s x
X X
Xét f(t)=t°+t, teR.Taco f'(t)=5t"+1>0,vteR nén f(t) dong bién trén R.
0.25

Do d6 f(x)=f(%Jc:>x=%<:>y=x2
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Thay y =x? vao phuong trinh thr hai ta dugc 4y1+x —241—-x —3x =1+1-x* (¥)

x:l(uz—vz)
Pit u=y1+x>0,v=41-x>0= 2

u?+v: =2
L 0.25
) o Au=2v=2(0 V) —uv
Phuong trinh (*) tré thanh 2
o2 +(v-4)u-v +2v=0<(2u-v)(u+v-2)=0
Néu v=2u <:>«/1—x=2«/1+x<:>x=—§;y=i
5° 25 0.25
Néu v=2-u<1-x =2—1+x phuong trinh v6 nghiém
Cau |4
x? +3x+3 Sdx ¢ dx fdx 11 1
Ta co I—dx='|‘——'|‘2—= ——= (———jdx 0.5
X(X*+4x+3) " 9 X (X +4x+3 1 x 23(x+1 x+3 '
x+1|° 1 6
Suy ra | =In|x ——I =In2—-=In= .
Y ” x+3 2 5 05
Cau |5
Dit AB=x thi A'B>=A'C?=x?+2a’ B . C
Ap dung dinh 1i s6 cosin trong AA'BC, ta co:
A
.~ AB*+A'C2-BC® 2x*+4a’-a’ 5
CosBA'C = = =—&Xx=a
2A'BA'C 2(x+2a") 6
Sa 0.5
2
Suy ra AABC déu, nén S,q. =¥
B — —_——— = ’C
3
Vay thé tich lang try V = a’\6
4 A
K¢ BH L AC = BH J_(AA'C'C)
Suy ra géc gitta duong thang A'B va mit phing (AA'C'C) la goc BA'H
5b a\3 0.5
Trong tam gidc vudng A'BH c6 sinBA'H _ﬂ ——1:> BA'H =30°
a3 2
Viy gbc gitta duong thing A'B va mit phiang (AA C'C)la 30°
Cau | 6
Xétham so f(x)=4"(4x*+1)-1
0.25
Taco f'(x)=24"(4x"In2+4x+In2)
Tam thic ban hai g(x)=4x’In2+4x+In2, A=4-4In*2>0 nén g(x) c6 hai nghiém | 0.25
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phan biét x,, x, (x, <x,)

Ta c6 ban bién thién

X —00 X X, +o0

f(x)

0.25

Vi vay phuong trinh f(x)=0 c6 khong qua 3 nghiém

Mit khéc ta thiy £(-3) =2—Z—1 <0,1(-2) :1—2—1 > o,f[;] = £(0)=0

Suy ra phuong trinh c6 dung 3 nghi€ém x, = _?l;x2 =0;x, €(-3;,-2)

0.25

Cau

7

Duong thang AC di qua 4(~1;-3) va vudng goc véi dudng thing A nén co phuong
trinh: 2(x+1)-3(y+3)=0<2x-3y—-7=0

0.25

Trung diém M cua canh AC c6 toa dd 1a nghi¢ém cua h¢ phuong trinh:

{2x—3y—7=0

:>M(2;—1)
3x+2y—-4=0

Do BG=2GM = B(5;-1). Khi d6 trung diém ctia AB 1a N(2;-2) va 4B(6;2)

Suy ra duong trung truc cua AB c6 phuong trinh 3x+y-4=0

0.25

Tam I duong tron ngoai tiép tam gidc ABC c¢o toa do

3x+y—-4=0 4
=1|—;0
3x+2y-4=0 3

0.25

Phuong trinh dudng tron ngoai tiép tam gidc ABC 1a:

(x_ij2+z_@
3) 7Y T

0.25

Cau

8

Goi I, r 1a tim va ban kinh mit cau (S). Ta ¢ 1 €(d)= I (1+£;1+24,-2¢)

0.25

Mit cau (S) tiép xtic véi mit phang (@):2x—y+2z+1=0 va mit phang (Oxy):z=0
khi va chi khi:
2] 2(1+1)—1-2t4+2(=2)+]]

d(],(a))=d(1,(0xy))=r<:>\/O+0+1= Ja+1+4

0.25

t=-1Lr=2

1 2
t=—,r=—
5 5

0.25
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Véi t=-1=1(0,-12),r=2=(S): x> +(y+1)’ +(z-2)" =4

B 2 2 2 0.25

Vc’ritzlzl 91—2 ,r:g:(S): x—§ + y—Z + z+2 _4

5 55 5 5 5 5 5 25

Cau |9
S6 phan tir ctia khong gian mau N (Q)=C,; =12650 0.25
Goi A 12 bién ¢ dé 4 hoc sinh dugc chon ¢6 ca nam va nit. Khi do:
N(A)=CL.C% +C2.C2 +C%.CL =11075 0-5
P ) o N(A
Vay xac suat dé chon 4 hoc sinh ¢6 ca nam va nir 1a P(A) = Q _ 443 0.25
N(Q) 506
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THAY HOANG HAI-FB/ZALO 0966405831
TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 11

Céu 1. (2,0 diém) Cho ham sd y = x* —2x? +1.

a) Khao sat su bién thién va vé& do thi (C) cua ham s d cho.

b) Viét phuong trinh tiép tuyén cua do thi (C) tai diém cuc dai cua (C).
Cau 2. (1,0 diém)

cos x(ZSin x+3\/§)— 2c0s’ x -1
=1.

a) Giai phuong trinh -
1+sin2x

b) Cho s6 phrc z théa man: (1+ i)2 (2—i)z=8+i+(1+2i)z. Tinh mddun cua z.
Cau 3. (0,5 diém) Giai phuong trinh: log,x+log, (4x) =5.

Cau 4. (1,0 diém) Giai phuong trinh: X° +6x* —171x—40(X+1)y/5x—1+20=0,x € R

e 3

Cau 5. (1,0 diém) Tinh tich phan: 1 = | L+x
X
1

Inxdx.

Cau 6. (1,0 diém) Cho hinh chép S.ABCD c6 day ABCD la hinh thang, AB =BC =a, BAD=90°,

canh SA=a/2 va S4 vudng goc voi day, tam giac SCD vudng tai C. Goi H 1a hinh chiéu cua 4
1én SB. Tinh thé tich cua t dién SBCD va khoang cach tir diém H dén mit phang (SCD).

Cau 7. (1,0 diém) Trong mat phéng voi hé toa d§ Oxy, cho tam gidc ABC vudng tai A. Goi M la
diém trén canh AC sao cho AB=3AM. Pudng tron tim | (1-1) duong kinh CM cat BM tai D.

Xéc dinh toa dd cac dinh ctua tam giac ABC biét duong théng BC diqua N Lg;OJ, phuong trinh
duong thang CD: x—3y—6=0 va diém C c6 hoanh d6 16n hon 2.

Ciu 8. (1,0 diém) Trong khong gian voi hé toa 46 Oxyz, cho diém M(2; 1; 2) va duong thang
: X11:)_1/: 213. Viét phwong trinh mit phang (P) qua M va vudng goc v6i d. Tim trén d hai

diém A4, B sao cho tam giac ABM déu.

Cau 9. (0,5 diém) Lap s ty nhién c6 5 chir s6 khac nhau tir cac chit s6 {0; 1;2; 3; 4; 5; 6; 7}.
Tinh x4c suét dé lap duoc s6 tu nhién chia hét cho 5.

Céu 10. (1,0 diém) Cho 3 s6 thyc a, b, ¢ khong am, chtirng minh rang:
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a’ b? c?
; R e o =1
a +(b+c) b +(c+a) c +(a+b)

TRUNG TAM LUYEN THI PE THI THU QUOC GIA

THANG LONG DAP AN PE SO 11

Cau

1

Tap xac dinh: R.

Gioi han va tiém can: lim y=+o0. D3 thi (C) c6 khong tiém can. 0.25
CBT:Tacod y'=4x*—4x =4x(x2 —1);y' =0 x=0vxXx==1.
Dauctay: y'>0< xe(-L0)U(L+0); y' <0 xe(—0;-1)u(0;1)
— ham s6 DB trén mdi khoang (—1;0) va (L +oo). NB trén mdi khoang (—o; 1) va 025
0;1)
Ham s6 ¢6 hai CT tai x =+1; yer = y(x1) =0 va c6 mot CD tai x =0 ; ycp = y(0) =
1.
X | - -1 0 1 + oo
y’ - 0 + 0 - 0 +
la oo 1 T o 0.25
0 0
pothi: 1 1T
Do thi cat Oy tai (0;1).
Diém khéc (£2; 9) ,
D6 thi nhan truc tung lam truc doi xing. 0.25
Piém cuc dai (0; 1), h¢ $0 gbc cua tiép tuyén tai diém CD cta do thi da cho la y’(0) 0.25
b | =0 ’
Phuong trinh tiép tuyén cua (C) tai diem CD la: y = 1. 0.25
Cau |2
Diéu kién: 1+8in2x#0< x# 2 +kz
2a 4 0.25

Khi d6 p.trinh di cho tuwong dwong v&i 2sin xcos X +32 cos x—2cos? X —1=1+sin 2x
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cosx=+2 (1)

20082 X—3J2cosx+2=0< NA
COSX:7

A

Véi COSX:—<:>X:i£+k27r.
2 4

Péi chiéu diéu kién, phuong trinh da cho c6 nghiém la: x = % +k27,k e Z.

0.25

2b

(L+1) (2-1)z=8+i+(L+20)z | (1+1) (2-1)~(L+2i) |z =8+]
| 2i(2-1)-1-2i |z=8+i

0.25

2b

8+ (8+i)(1-2i)
142 5
Vay modun ctia z 14 +/13.

o7 =2-3i=|z/=413

0.25

Cau

3

biéu kién: x > 0.
Khi d6, phuong trinh twong duong voi

%Iogzxjtlog2 X+log,4=5< glog2 X=3

0.25

< log, x=2<x=4 (t/m)
Vay phuong trinh c6 1 nghi¢m la: x = 4.

0.25

Cau

4

Pidu kién: x> %

Khi d6 phuong trinh twong duong voi

(x* +6x° +12x+8) - (3x+6) = 8(5x ~1)VBX—1+36(5x~1) + 54Bx—1+ 27 |- (65X -1 +9)
o (x+2) —:J,(xquz)z(zx/krmw)3 -3(2Bx-1+3)

0.25

Xéthamso f(t)=t>-3t
Phuong trinh (1) c6 dang f (x+2)=f (2\¢5x—1+3)
Taco: f'(t)=3t>-3f'(t)=0t==1

t -0 -1 1 + 00

f'(t) + 0 - 0 +

£(t) \

0.25

Suy ra: Him s6 f (t)=t°-3t dong bién trén khoang (1; + o)
X+2>1

24/5x-1+3>1
T d6 suyra (1) < x+2=2y5x-1+3

Vi didu kién xz%:{

0.25
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x=1 x=1
-1=25x-1
e " Q{xz—2x+1:4(5x—1)<:>{x2—22x+5=0
x>1 Nar 0.25
x=11++116 (t/m
Q{x=111m/116© (t/m)
Vay phuong trinh da cho c6 1 nghiém la: x =11++/116.
Cau |5
e 3 e e
Ta co: I:j1+x Inxdx:jm—xdx+flenxdx_ I, +1, 0.25
1 X 1 X 1
xe 1
=5 0.25
du =2 dx
X
= 3
v=>l 0.25
3
2 1
9 9
2¢’
Cau
Chiing minh: ASCD vudng tai C = ABCD la
hinh thang ddy AD, BC.= AACD vuong can
: 0.25
tai C.
— AC=CD=a\2;AD=2a=5C; BD=a\/5
VSBCD - VSAABCD - VSABD
3 3 3
a2 a2 _aa g 0.25
2 3 6
a’\2
Sup =2°1/2;d (B, (SCD)) = wsece e e
o , ’ - Ssco - azﬁ 2
0.25
d(B,(SCD
(hoge S(B(5CD))_BK 145 (sop))-2)
d(A(SCD)) CK 2 2
(H.(SCD)) sH sA® 2 2 a
== = =—=d(H,(SCD))==d(B,(SCD))=—= 2
(B,(SCD)) sB sB* 3 (H.(scD)) 3 (B.(5cD)) 3 02>
Cau |7
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AB_DC _

AM DM
Xét tam giac CMD ta co:
CM? =DM? +CD? < 4CI?

Iy Ma DM =2(,,

o D 4
e ML / : _ 3 11 :
\\ + Goi 1(3y+6;y) Ta co :CL—E _EJ (loai)

AABM © ADCM (g—g) =

=10DM 2

nén Cl? =

hoac C(3;-1) (thoa man)

0.5

I 1a trung diém cia CM = M(-L-1)= phuong trinh duong tron tam I la
(C):(x—l)2 +(y+1)2 =4
D la giao diém cua CD va (C) = D(—g —lglj Phuong trinh dudng thing BM:

3X+y+4=0

Phuong trinh duong thang BC: 3x+5y-4=0. B la giao diém cia BM va BC
= B(-2;2)

Phuong trinh duong thang AB di qua B va vuong goc véi AC = AB:x+2=0. A 1a
giao diém ctia AB va AC = A(-2;-1)

Vay toa do cac dinh tam giac ABC la: A(-2;-1),B(-2;2),C(3;-1)

0.5

Cau

8

Mp(P) qua M(2;1;2) va L (d) nhan vtcp u, =(L11) lam vipt.
Suy ra phuong trinh mp(P): 1.(x-2)+1.(y-1)+1.(z2-2)=0<x+y+2z-5=0

0.25

Goi H 1a hinh chiéu cua M trén d. Ta c6: MH =d(M,d)=\/§, H(%%%}
MB

Tam giac ABM déu, nhan MH lam duong cao nén: MA = = AB =

2 42

MH.—=——

3 3

0.25

Xx-1 y z-3

Do d6, toa do cia A, B langhiémciahé: § 1 1 1
4 1, , 10

2 2_8°
(X_E) +(y—§) +(z 3) =3

0.25

Giai hé nay ta tim dugc A, B la:

(4 261 26 1o+2\/_J [5_2 6.1 2 6_@_2\@}

39393939’3939

0.25

Cau

9

Goi Q (khong gian mau) 14 s6 cac sb tu nhién gdm 5 chir s6 khac nhau:

n(Q)=A> — A} =5880.

0.25

Goi A 1a bién ¢6 lap duoc sO tw nhién chia hét cho 5, ¢6 5 chit s6 khac nhau.
SO cac so tu nhién chia hét cho 5 ¢ 5 chir s6 khac nhau: n(A)=A +6.A’ =1560

0.25
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1560 13

= XA4c suat can tim P(A) = —— ===
5880 49

Cau |10

2

Xét BPT: y1+x° S1+X7,VX >0

That vay, theco BDT AM-GM, ta co: 0.25
1+ X+1-x+X° X2
1+x° = J(1+x)(1-x+x =1+
1+ \/( + )( + ) 5 +
Ap dung vao bai toan ta co:
3 y 2
2 3 . = - 2 2 az (1) 0.25
a’+(b+c) \l (b+cj 1(b+c a’+b’ +c’
14 275 1o 25
a
b3
Tuong tu, ta co: >
st b* + (c+a)3 a +b2+C a+b a +b2+c 0.25
Cong vé v6i vé (1), (2), va (3) suy ra dpem.
Dang thirc xay ra khi va chi khi a=b=c 0.25

TRUNG TAM LUYEN THI PE THI THU QUOC GIA

THANG LONG PE SO 12

Céu 1.(2,0 diém) Cho ham sb y = ZXX *21
+

(D).

a) Khao sat sy bién thién va v& d6 thi (C) ctia ham s6 (1).

b) Chtng minh rang dudng thing (d):y=—x+m ludn cit dd thi (C) tai hai diém phan biét

A va B. Tim m dé doan AB c6 d6 dai nho nht.
Ciu 2.(1,0 diém) Giai phuong trinh: cos 2x + (1 + 2 cos x)(sin x — cos x) = 0

Céu 3.(0,5 diém) Giai phuong trinh : 7 +2.77* -9=0.
Cau 4.(1,0 diém) Giai bat phuong trinh : 3x—3 > 2x+28 —/x+5

pa

2
Cau 5.(1,0 diém) Tinh tich phan: | = jcos X~+/3sin x+1dx.
0

Céu 6.(1,0 diém) Cho hinh chép S.ABCD c6 ddy 1a hinh vudng canh a. Mit bén SAB 1a tam

gidc vudng tai S va nam trong mit phang vudng goc v4i day, hinh chiéu vudng goc cua S
trén duong thang AB 14 diém H thudc doan AB sao cho BH=2AH. Goi I 1a giao diém cia

HC va BD. Tinh thé tich khéi chop S.ABCD va khoang cach tir I dén mit phang (SCD).
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Cau 7.(1,0 diém) Trong mat phang vadi hé toa do Oxy cho hinh chit nhat ABCD c¢6 diém H(1;2)

13 hinh chiéu vuéng goc cia A 1én BD. Diém M [% ZJ 1a trung diém cta canh BC, phuong

trinh duong trung tuyén ké tir A cia AADH 1a d: 4x+y—4=0. Viét phuong trinh canh BC.
Céu 8.(1,0 diém) Trong khong gian v6i hé toa o Oxyz cho hai diém A(-13,-2), B(-3,7;-18)va

mit phang (P): 2x—y+z+1=0. Viét phuong trinh mat phang chira dudong thing AB va

vudng goc voi miat phang (P). Tim toa do diém M thudc mat phang (P) sao cho MA + MB
nho nhit.

n
Cau 9.(0,5 diém) Tim hé s6 cua X’ trong khai trién nhij thirc Niu-ton cta [xz —gj , biét réng nla
X

sd nguyén duong thoa man 4C3, +2C% = A%,
Cau 10.(1,0 diém) Xét cac sb thuc duong x, y, z théa man diéu kién x + yt+z=1.

x2(y +2) . y*(z +X) +22(x+y) .

Tim gi4 tri nho nhat cua biéu thic: P=
yz X Xy
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG DAP AN DE SO 12
Cau |1
1/ TXD: D=R\{-2}
2/ Sur bién thién
G161 han- tiém can 0.25
Taco: Iimy=Ilimy=2; limy=—o0; limy=+w
X—>—00 X—>+00 x——2" X——2"
D0 thi ham sb c6 mot tiém cén ding 1a x = -2 va mot ti€ém can ngang la y= 2.
Chiéu bién thién.
3
Tacd) y'=—>0VxeD
Y= v 2)? € 0.25
Suy ra ham s6 dong bién trén mdi khoang (—0—2) va (—2;+o0)
Bang bién thién
la X —0 —7 + o0
Y = = 0.25
+ 00 2 '
2 — 00
3/ D6 thi: Ay
Do thi ham s cat truc Oy tai dié(O; %) J
.2 2 1 2 0.25
va cat truc Ox tai diém(— 5 ;0) | — R
D4 thi nhan diém 1(-2;2) 1am tim dbi 2/71°
xung.
Hoanh d6 giao diém ctia d6 thi (C ) va duong thang d 1 nghiém ctia phuong trinh
X#—=2
2X+1=—x+m<:> # 0.25
X+ 2 x> +(4-mx+1-2m=0 (1)
Do (1) cO6A=m?+1>0 va (—-2)> +(4—m).(2) +1-2m =-3%0 ¥Ym nén dudng thang 0.5
Ib | 7 1u6n ludn cét dd thi tai hai diém phan biét 4, B. ‘
Ta co':,yA =m—Xx, yp=m—Xp nén AB’ = (x4 —x3)2 + (4 —y3)2 = 2(m2 +12) 0.5
AB ngin nhat khi 4B’ nhé nhét, dat dugc khi m = 0. '
Véim=0thi AB=+/24 0.25
Vay m = 0 thi doan AB ¢6 d dai nho nhit va AB =24 '
Cau |2
cos2x+(1+2cos x)(sinx—cosx) =0 < (sinx—cosx)(cosx—sinx+l) =0
0.25

sinx—cosx=0
f— )
cosX—sinx+1=0
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sinx—cosx=0 <:>«Esin[x—%)=0<:>x=%+kn 0.25
Xx=n+k2n
cosx—sinx+1:0V<:>\/Esin(x—zjzkj T 0.25
4 x:§+k2n
Vay phuong trinh da cho c6 cac ho nghi¢m:
Vs T 0.25
x=Z+k7z,x=E+k27r,x=7z+k27z(keZ)
Cau |3
14
7*+277-9=0 < 7X+7—9:O
pat t=7, t>0 0.25
, 14 2 t=7 , o
ta co PT: t+T—9:O<:>t -t+14=0< . 2(thoamant>0)
Véit=7 7" =7T<x=1
Voit=2 <7 =2<x=log, 2 0.25
Vay PT da cho c6 hai nghiém : x=1, X =log, 2
Cau |4
(I) = 3x—3++/x+5 > /2x+28 x=1
S A3X—3+X+5>2x+28 &
(V3x—3++/x+5)* > 2x+28
0.25
x>1
SN
V3x? +12x-15 >13-x
x>1
TH 1 < Xx>13
{13—x<0 025
1<x<13
TH 2 <4< x<13 0.25
3x* +12x—15> (13— x)°
Két luan bpt c6 nghiém S =[4;+x) 0.25
Cau |5
bat u=+/3sinx+1 = cos xdx=§udu 0.25
Béicém:x=0:>u=1;x=%:>u:2 0.25
£ 2 2 u*|2
Khidé: I =|u.—udu=— — 0.25
! 3 3310
Tinh duoc | =% 0.25
Cau |6
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1
VS.ABCD = 5 SH 'SABCD

Ta c6 SH=HA HB=2a%/9=> SH = %JE 0.25
3
Vs.agco :g 22’ = % (dvtt)
6(1,5C0) _1C ;1€ _CD_3_1C 3 ip pyrpeBy | g
d(H,(SCD)) HC ~IH BH 2 CH 5 9
12: 12+ 12:112:>HM:a@ 0.5
HM SH HK 2a 11
d(I,(SCD)) = 3av22 0.25
55
Cau |7
i Goi K 1a trung diém cta HD. ching minh AN vuong
gbdc véi MN. Goi P 1a trung diém cua AH.Ta c6 AB
vuong goc voi1 KP, Do d6 P 1a tryc tam cia tam gidc | .25
ABK.
Suy ra BP L AK = AK 1L KM
Do K 12 trung diém ctua HD nén D(0;2),suy ra pt
(BD):
y-2=0 0.25
AH: x-1=0 va A(1;0); AD c0 pt: 2x+y-2=0
Phuong trinh KM: di qua M(9/2;3) va vudng goc vdi AN co pt: MK:
x—4y+%:0 Toa d6 K(1/2:2) 0.25
BC qua M va song song véi AD nén BC: 2x+y-12=0 0.25
Cau |8
Ta c6 AB=(-2,4,-16) cung phuong v6i a=(-1,2,—8), mp(P) c6 PVT
n=(2-11). 0.25
Taco [n,a] = (6 ;15 ;3) cung phuong véi (2;5;1)
Phuong trinh mp chira AB va vuong goc véi (P) 1a 0.25
2x+ D) +5(y=3)+1(z+2)=02x+5y+z—-11=0 '
Vi khoang cach dai sd ctia A va B cing ddu nén A, B & ciing phia véi mp(P). Goi
A'la diém doi xing voi A qua (P).
prAA’: X1 y‘13 _2%2 AA'cht (P) tai H, toa do H 1 nghiém ciia 22
2X-y+z+1=0

x+1 y-3 742 =H(12,-1). Vi H 1a trung diém ctia AA' nén ta o :
2 -1 1

10
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2XH =Xp +Xa"
2yH =Ya +ya = A'(310)

22H =Zp +Zp;
Tacd A'B=(-6,6,—18) (cung phuong véi (1;-1;3) )
Pt duong thing A'B : X—I?’ - y_—11 - g Vay toa do diém M 14 nghiém ctia hé
phuong trinh
2X-y+z+1=0 0.25
x-3_y-1_z=>M(22-3
1 -1 3
Cau |9
Tacé 4C3,+2C2 = A’ & 4.w6((n_1)+n(n—l) =n(n-1)(n-2),n>3
e 2n+1)+3=3(N-2) 0.25
< n=11
N\ u Nk
ido (2]~ Sy (-2 Fepcora
: X X/ 0.25
SO hang chira x’ 14 s0 hang tmg v6i k théamin 22 -3k =7 <k =5.
Suyra hé sé ciax’ 1a CJ.(-2)° =-14784.
Cau | 10
2 2 2 2 2 2
Taco:p=> X ¥ ¥ 2,2 *)
y z zZ X X Yy
Nhan thdy : x>+ y* —xy >xy Vx,y € R 0.25
2 2
Dodé:x’ +y >xy(x +y) Vx,y>0 hay X—+y—2x+y Vx,y>0
y X
y2 ZZ
Tuong tu, ta co : —+—>y+z Vy,z>0
c 0.25
2 2 :
Z X s74x Vx,z>0
7 7 U X Z 7
Cong tung v€ ba bat dang thirc vira nhan duoc ¢ trén, két hop vai (*), ta duoc:
\ 0.25
P>2(x+y+2z)=2 Vx,y,z>0vax+y+z=1
Honnira, talaico P=2khix=y=z= % Vi vay, minP = 2. 0.25

11
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 13

Cau 1 (2,0 diém). Cho ham s6 y =—x*+2x% +1.
a) Khao sat va v& do thi (C) ctia ham sb.

b) Viét phuong trinh ti€p tuyén d vdi do thi (C) tai diém M c6 hoanh d¢ x= g .

Cau 2 (1,0 diém).
a) Giai phuong trinh  4sinx + cosx = 2 + sin2x
b) Gidi phuong trinh logy(x — 3) + logy(x — 1) =3
Ciu 3 (0,5 diém).Tinh mo dun cua s6 phirc sau: z = (2— i) — (1+2i)

Céu 4 (1,0 diém). Tinh tich phan: 1= | —“3;'” dx
X
1

Cau 5 (1,0 diém). Giai bat phuong trinh 2x+7 —/5—x >/3x—2

Cau 6 (1,0 diém). Trong khong gian v6i hé toa d Oxyz, cho diém A(L2;3) va mit phing (P) c6
phuong trinh: x+y—4z+3=0. Viét phuong trinh mit cau c6 tim A va tiép xtc v6i ( P ) va
phuong trinh ctia duong thang ( d ) qua A va vudng goc véi (P).

Céu 7 (1,0 diém). Cho hinh chop S.ABCD c6 day ABCD 1a hinh chit nhat, hinh chiéu vudng goc
cia dinh S 1én mp(ABCD) tring véi giao diém O cua hai dudng chéo AC va BD. Biét

N3

SA=a\2, AC =2a,SM =2 v6i M 1a trung diém canh 4B. Tinh theo a thé tich khdi chop
S.ABCD va khoang céch giita hai duong thang SM va AC.

Céu 8 (1,0 diém). Trong mit phang véi hé toa dd Oxy, cho hinh thang can ABCD (AD // BC) cb
phuong trinh duong thang AB:x—2y+3=0 va duong thang AC:y—2=0. Goi / 1a giao diém ciia

hai duong chéo AC va BD. Tim toa d6 cac dinh cta hinh thang can ABCD, biét IB = J21A , hoanh
d6 diém I: x, >-3 va M (~13) ndm trén duong thang BD.

1-y)(x-3y+3)—x2 = \(y-1°Jx

Cau 9 (1,0 diém). Giai hé phuong trinh
x? -y +2§/x3—4 =2(y-2)

(X,yeR).

Céu 10 (0,5 diém). Cho x, y 1 hai s6 thuc duong thoa man 2x+3y <7. Tim gia tri nho nhét cua

biéu thirc P =2xy+ y+\/5(x2 +vy?) —243’/8(x+ y)—(x*+y*+3).

12
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG DAP AN DE SO 13
Cau | 1
TXD:D=R
Giédi han: limy =—oo, limy =—o0 0.25
e C / 3 / Xx=0—> y =1
Su bién thién: y' =-4x"+4x,VxeR =y =0
X=3x1l—>y=2
Ham s6 nghich bién trén mdi khoang (~10) va (L -+).ham sé dong bién trén mdi 0.25
khoang (—oc;-1) va (0;1)
Bang bién thién
X |- -1 0 | +og
y’ + 0 - 0 + 0o -
0.25
y 2\A /2
la 1
X 7 _w 7 7 _m X
Do thi c6 diem cuc dai A(-1;2), B(1;2) va diém cuc tieu N(0;1). V& do thi (C).
."f\ =T :‘/‘\-,
."" \\—/ 1'\|
- 0.25
|'J 1 |]|
R %
| | I|
|I I|
| ot
I
| + I.
A Y ST S 2, 71
Tung do y, cua tiép diém 1a: y, = y( 7) = 0.25
A A r , < R A A /! ﬁ
H¢ s6 goc k cua tiép tuyén la: k=y (7) =2 0.25
1b
Pttt (d) c6 dang y =y’ ﬁ x—ﬁ o1 0.25
2 2 | 4
3
< y=+2x+ " 0.25
Cau |2
24 & 4sinx + cosx = 2 + 2 sinX.cosX <> 2sinx(2 —cosx) — (2 — cosx) =0 0.25

< (2 —Cosx) (2Sinx -1) =0

13



THAY HOANG HAI-FB/ZALO 0966405831

2-Cosx=0 (WN) |x=Z+k2r

< 1 < c (k € 2)
Sinx =~ x="2 1 k2r
2a 0.25
X :£+ k27
Kétlugn: | © kez)
Y4
X=—+k2r7
6
bKXDb:x>3 (¥*)
V6i PK (¥) (1) < log, [(x=3)(x~1)]=3 0.25
& (x=3)(x-1) =23
2b x=-1 (loai)
=
x=5 (nhan) 0.25
Vay nghiém cua (1): x=15
Cau |3
Z=4-4i+1*-1-2i=2-6i 0.25
Suyra |z| = J4+36 =210 0.25
Cau | 4
Datt= v3+Inx = t*=3 +Inx
2
:>2tdt=d—X:>tdt=d—X 0.25
X 2X
Pdican:x=1 =t=3,x=¢ =t=2 0.25
2 t3 2
= [t’dt= — 0.25
¥ 315
_8-383 0.25
3
Cau | 5
© PK: 2 <x<5. Bién déi PT vé dang
3 0.25
J2X+7 >/3x—=2 +/5-x
+ Binh phuong hai vé, dwa vé dugc 3x* —17x+14>0 0.25
+ Gii ra duoc x <1 hodic xz% 0.25
2 e a k1A R 2 _ 14
+ Keét hop véi dieu kién, nhan dugc 3 <x<1 hoac 3 <x<5 0.25
Cau | 6
: 1+2-12+3 6
Ban kinh mat cau R=d(A;(P))= | = = \E
' (A:(P) J1+1+16 18 0.25

14
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Phuong trinh mat cau (S): (x-1)* + (y-2)* + (z-3)* =2 0.25
Vecto chi phuong ctia d 1a u, =(1;1;-4) 0.25
X=1+t
Phuong trinh tham sb cua d 1a: y=2+t 0.25
z=3-4t
Cau | 7
Tir gia thiét SO L (ABCD) = SO L AC, OA=a, 025
SO=+SA’—OA’ =a '
AOSM L O:OM =+/SM? _SO? = 2
Ta co
AABC 1 B:BC=2MO=a, AB=+AC?-BC? =+/3a 0.25
V; ascp = ;AB BC.SO = V3 a’
Goi N trung diém BC = MN//AC = d(SM, AC) =d(AC, (SMN)) =d (O, (SMN))
AOMN L O: AOMN L O:OH L MN,SO L MN = MN L (SOH) 0.25
ASOH 1 0:0K L SH =>OK L (SMN) = OK =d (O, (SMN)
AOMN 10: ON=Y32.0M =2 0H L MN = 0H = Y34
2 2 4
OSOH 57 025
ASOH L 0:d(SM, AC) =OK = ' AP
JOs?+0H? 19
Cau | 8
Ta ¢6 4 1a giao diém cta AB va ACnén A(L2). |0.25
A D Lay diém E(0;2)e AC. Goi F(2a-3;a)c AB
E sao cho EF // BD.
F EF _ AE EF _BI
Khi do — = — 2 < EF =+2AE
! Bl Al AE Al =2 V2 0.25
a=1
B C <:>(2a—3)2+(a—2)2:2<:> 11
a=="—.
5
Véi a=1 thi EF=(-1-1) la vtcp ctia dudng thang BD. Nén chon vtpt cia BD 1a
=(L-1).PtBD:x—-y+4=0 =BDNAC=|I (—2;2) BDNAB=B(-5-1)
. IB-—— IB— 0.25
Tacd IB=——ID=——ID=—/2ID=D
500200 -2 gz
— 1A — IA— 1 —
IA=——IC=——IC=——<IC=C|-3Vy2-2,2).
IC 1B NIt (-3V2-22)
. 11 . — (7.1),, , \ 2 n , \
Voi a= = thi EF = (gg la vtcp cua duong thang BD. Nén chon vtpt cia BD la
0.25

=(1,-7). Do @6, BD:x—7y+22=0 = 1(-8;2)(loai).

15
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Cau

9

2 2
prxp: | X Y20 X2y
x>0,y>1 x>1ly>1

Nhén xét x>1,y =1 khong la nghiém cua hé. Xét y >1 thi pt (1) cua h¢ (I)
X +X(y =1)=3(y =D* +(y ~Dx(y -1 =0

0.25

t= /Ll,bo . Khi dé, pt (1) tr& thanh
y_
t'+t° +t-3=0 (t-1)(C+t*+ 2t +3) =0 =t =1.

0.25

Véit=1, thi /Ll =1< y=x+1, thé vao pt(2), ta duoc
y_

P =x=1+23¢—4 =2(x-1) & ¢ x-1+2| -4 ~(x-1) |=0

2
X2 —-x-1+6 X —x-1 =0

(¢ -4) ++(x-2) 3 -4+ (x-1)°

6yx2 —x—1
{/(x3 —4)2 ++(x—1)3C — 4 +(x-1)°

A —x-1|1+ =0

0.25

1+«/§

2

1+\/§:> y 3+\/§

2 2

S -x-1=0=x=

(x>1).

V61 x=

Dai chiéu DK, hé phuong c6 nghiém (x;y) :{ 5 >

1++/5 3+\/§]_

0.25

Cau

10

2x+2+3y+3)
Ta co 6(x+1)(y+1) = (2x+2)(3y +3) < (%)

Ta c6 5(x* +y?) > (2x+y)’ :m22x+y va
(X+y—=3)> =x*+y*+9+2xy —6x—6y>0
S 2(X+ Y+ xy+3)>8(Xx+Y)—(X* +y*+3)

Suy ra P> 2(xy+X+Y)—2432(x+y+ Xy +3)

<36=X+y+xy<5.

0.25

Dit t=x+y+xy,te(0;5], P> f(t) =2t— 2432t +6
3 2 _
Taco t'(t)=2-—222 N0 8 4 i (0;5)
33/(2t +6)° 32t +6)?
Vay ham s6 f(t) nghich bién trén nita khoang (0;5].

0.25

16
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Suy ra min f (t) = f (5) =10—4832 .

Vay minP =10-4832, khi{);:i
TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 14

Céu 1 (2,0 diém). Cho ham sé y=—x%+3x*+2 ¢6 d6 thi (C).
a) Khao sat sy bién thién va v& do thj (C) cua ham s6 . 9
b) Goi A, B lan luot 1a diém cuc dai, cuc ti€u cua (C), d 1a duong thang di qua A va vuong
g6c
vo1 AB. Tim toa do giao di€m cua d va (C).

Céu 2 (1,0 diém).

a) Giai phuong trinh Co_sx—35|n x=2 _1 ,
2sinx—3cosx—4 2

+ ! + L +ot L + L
T+i @+)?2 Qi) 7 @e®  @y® -

Céu 3 (0,5 diém). Giai phuong trinh (3++/5)* +(3—+/5)* =3.2".

b) Tim phan 4o cua s6 phuc z, biét z =

Cau 4 (1,0 diém). Giai bat phuong trinh 8x® —2x > (4+/x—1)(x +14+8x—-1) .
4
Céu 5 (1,0 diém). Tinh tich phan 1 = [ (S —X)Inxdx
X
1

Céu 6 (1,0 diém). Cho hinh chép S.ABCD c6 ddy ABCD Ia hinh vudng a, canh bén SA vudng
goc voi day, SC tao véi day goc 60°. Tinh theo a thé tich khdi chép S.ABCD va goc gitra hai mat
phang (SBC), (SCD).

Ji0

Céu 7 (1,0 diém). Trong hé toa d6 Oxy, cho hinh binh hanh ABCD ¢6 BD = = AC . Biét rang

M (=2;—1) , N(2;—1) 1an luot 13 hinh chiéu cta D xubng cac dudng thing AB, BC va duong thing
X—7y=0diqua A, C. Tim toa do diém A, C.

Cau 8 (1,0 diém). Trong khong gian voi hé toa d§ Oxyz, cho hai diém A(2;3;-4), B(5;3;-1) va
mit phang (a):x+y—z—6=0. Viét phuong trinh mit cau (S) c6 tim A tiép xtic véi mit phang

(o) va tim diém M trén mat phang () sao cho tam gidic ABM vudng cén tai M.

Cau 9 (0,5 diém). Mot 16p hoc c6 25 hoc sinh nam va 15 hoc sinh nit. Chon ngéu nhién mot
nhém 3 hoc sinh. Tinh xé4c suit dé nhoém hoc sinh duge chon ¢6 it nhat 1 hoc sinh nit.

Céu 10 (1,0 diém). V&i a, b, ¢ 1a cac s6 thuc duong. Tim gia tri nho nhit cta biéu thic
1296
a+b+c

P=(a’+2)(b* +2)(c* +2)+

17
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THAY HOANG HAI-FB/ZALO 0966405831
PE THI THU QUOC GIA
THANG LONG PAP AN DE SO 14

Cau

1

a) y=—X +3x*+2
1. Tap xac dinh: D=R

2. Su bién thién ctia ham so

0.25
* Gidi han tai v cuc cia ham sb.
limy = lim(=x*+3x*+2) = I|m X3 (— l+3+—)——oo limy=+o0
X400 X>H© X X—>—00
. x=0 0)=2
* Lap bang bién thién y'= -3¢ +6xy' =0 | 0~ YO
Xx=2=Yy(2)=6
bang bién thién
X Ioe) 0 2 +00
0.25
y 0 + 0
1a +00 6
, \ /
2
Ham s6 nghich bién trén cac khoang (-0;0) va (2;+ «);
Ham sb déng bién trén khoang (0;2);Ham s6 dat cuc tiéu tai x=0 =>y.~2, Ham 0.25
s0 dat cuc dai tai x=2=>y.4=6
3. Do thi K
D06 thi ham s cit truc Oy tai (0; 2)
. ) ) 0.25
do thi ham s6 nhan I(1;4) [am tam doi xung |
Goi A, B lan luot 1a diém cuc dai, cuc tieu cua (C), d 1a duong thang \di qua A va
vudng goc voi AB. Tim toa do giao diém cua d va (C).
Diém cyc dai cua (C) 1a A(2;6), diém cuc tiéu caa (C) 1a B(0;2)
1b Ay _6-2 0.25
Hé s6 goc ciia AB 12 k,, = =2 0" =2 .ddiqua A vudng géc voi AB cod

phuong trinh 1a d :y:—%(x—2)+6

19
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Hoanh d6 giao diém cta d va (C) nghiém phuong trinh

0.25
—x3+3x2+2=—%(x—2)+6
X=2
o (x=2)(2x* -2x-5)=0<= 1+ 11 0.25
X =
2
:>A(2;6);C(1_\/1_1;27+\/ﬂ),D(1+\/ﬂ;27_\/1_1) 025
2 4 2 4
Cau |2
Giai phuong trinh co.sx—35|nx—2 1 @ .
2sinx—3cosx—4 2 0.25
do 2° +(-3)* =13<16=4%> = 2sinx—3cosx =4 vO6 nghiém nén .
2sin X —3c0sX—4 = 0Vx
(1) & 2(cosx—3sinx—2) =2sin x—3cosx—4
) 5 5 0.25
<:>5cosx:8smx<:>tanx=§<:>x:arctan§+k7r(keZ)
) . . 1 1 1 1 1
Tim phan 4o cua so phuc z, biet z=—+ — + —+...+ — + - .
P P i asi)? @iy Ay  @ey®
0.25
Z—1+1++1+1+1—z—i+;
1+i @+0)? @+ 7 @+)® @+ @+i)™ 1+i @+
. 1 (L—i)® 1 1.
Soiz=-lt——— =1+ =] o 7=(-1-—2)i
(1+ i)lOO 2100 250 ( 250) 025
vy phan 4o cua z 13 b=—1—2—i0
Cau |3
Giai phuong trinh (3++/5)* +(3—+/5)* =3.2° (1)
2 2
x _EY 0.25
pat t=| 38 ) o328 L
2 2 t
+
Thay vao (*) ta co t+%:3<:>t2—3t+1:0<:>t:3_2\/g (théa man)
Véi t= 3+15 = 315 :3+J§©x:l
2 2 2
0.25

2 2

X -1
Vc’yit:(# (345 =(3+‘E] o x=-1

20
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Cau |4
Giai bat phuong trinh 8x° —2x > (4 +JXx—1)(x+14+8Jx-1) (1)
biéukién: x>1 025
1) < 8x° —2x > (4+IXx-1)(x -1+ 8Jx-1+16-1)
< 8x—2x > (4+x-1)° —(4+x-1) (2)
Xét ham sb f (t) =t°—t; f '(t) =3t —1> 0Vt >1= f(t) dong bién trén [1;+ o0 ) ma (2)
co 0.25
f(2x) > f(4+x=1) Vva 2x,4+~/x—-1€e[L;+0) nén (2) < 2x>4+x-1
2x—-4>0
S 2X—42Yx-1={(2x-4)? 2 x-1 0.25
x=1>0
- X>2 P x=2 ©X>17+Jﬁ 0.25
4X°-17x+17>0 xg”‘sﬁ;le“S‘E ) '
Cau |5
4 1 41 4
Tinh tich phan | =j(——ﬁ)|n xdx=j— nxdx—jﬁm xax . 0.25
1 X 1X 1
t1 - In2 x|’
j— nxdx:J'Inxd(Inx): =2In%2 0.25
1X 1 2 1
dx
_ [U=Inx dU=7
ot dv = Jxdx 2
B V=§Xﬁ 0.25
4 4
:jflnxdx——x xInx J- 32In2 4 \F 32In2 298
1
:>I:§—32|n2+2ln22 0.25
9 3
Cau |6
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Cho hinh chép S.ABCD c¢6 day ABCD la hinh ®
vudng a, canh bén SA vudng goc vai day, SC :
tao v6i day goc 60°. Tinh theo a thé tich khoi |
chop S.ABCD va goc giita hai mat phang K
(SBC), (SCD). |

| 0.25
SA 1 (ABCD) =>AC 14 hinh chiéu cua SC trén N
(ABCD) nén [ A i
(SC,(ABCD)) = (SC, AC) = SCA = 60° e
AC =a+/2;SA= ACtan60° = a/6
0.25
q 1 1 a*\6
Thé tich S.ABCD a Ve saco =5 SAS,ec0 =58V6a" =
Ké AH L SB(He SB)
Do SA 1 (ABCD)
= SA L BC,BC L AB=>BC L (SAB) = BC L AH,AH L SB=> AH L (SBC)(1) 095
Tuong ty ké AK L SD(He SD) = AK L (SCD) (2) '
Tir (1) va (2) = goc gitta giita hai mat phang (SBC), (SCD) bang goc gitta AH va
AK
Trong tam gidc vuong SAB ta co
2
SB =+/SA’ + AB? =a+/7; AH.SB = SAAB = AH = a\/6; o SA2 -0
J7 'SB SB® 7
Tuong tu
an Y6 SK _6_ SK_SH _6_ . pn HK_SK_6_ . 6aV2
J7'SD 7 "sSD SB 7 BD SD 7 7 0.25
5 6a® 72a’
2 2 2 P
~ cosHAK = AT AR -HK® ™ 7 247 _1
2AH.AK , 6a’° 7
7

= gbc giita gitta hai mat phang (SBC), (SCD) bang goc giita AH va AK bing
HAK bang arccos%

Cau

7
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Goi I 1a giao diém cta AC va BD=

b ,C
1(7y;y) -
Do tam gidc BDM va BDN vuéng tai M, -
N nén
A 0.25
IM =IN :% M(-2:1) B
2
o J(Ty=2) +(y+1)? = (Ty+2)* +(y+1)? N2+
< y=0=1(0;0)
Khi d6 BD=2IM=25 = AC =—— BD =52 = IA= IC = 2 — 5*/_ 0.25
J10 2
X—=7y=0
Toa dd A, C thoa man hé phuong trinh < , | 0.25
X*+y =—
7 7
X=3 =73 , 701, .71 71,7 1
o1 2 hoic 2 Vay toa d6 2 diém A(-—;-2),C(L:2) hodc AC:2),C(-L:-2) | 0.25
1 1 2" 27722 2’2" 2" 2
Y=3 =7
Cau |8
Trong khong gian voi hé toa do Oxyz, cho hai dlem A(2;3;-4), B(5:3;-1) va mat
phang (a):x+y—z—6=0. Viét phuong trinh mit cau (S) c6 tim A tiép xtc voi
mit phang («) va tim diém M trén mit phang («) sao cho tam giac ABM vudng | 0.25
can tai M. 7
Goi mat cau (S) tam A ban kinh R ti€p xtic mat phang («) < d(l,(«) =
2+3+4—
< R= [2+3+4-9§ = /3 = phuong trinh (S): (x—2)2 +(y—3)2 +(z+4)2 =3 0.25
JI2 22 + (1)
M € (a) = M(X; y; X+ y—6) sao cho tam giac ABM vudng can tai M
{MA: MB {MAZ = MB’® 0.25
= [ S,
MA 1L MB MAMB =0
(2= +B-y)+2-x-y)*=6-x)*+@B-y)* +(5-x-y)’ @{y=7—2x
=
(2-X)(5-X)+ (3= y)* +(2-X-y)(E—x-¥) =0 x=2x=3 | 025
Vay M(2;3;-1) hoac M(3;1;-2)
Cau |9
Mot 16p hoc c6 25 h(_)’c siph nam va 15 hoc sinh nir. Chon ngﬁu nhién mot nhém 3
hoc sinh. Tinh xac suat dé€ nhom hoc sinh duoc chon c6 it nhat 1 hoc sinh nir.
S6 hoc sinh trong 16p hoc 1a 25+15=40 0.25

Mbi cach chon 3 hoc sinh trong 40 hoc sinh 1a mdt to hop chap 3 cua 40 nén
khong gian mau Q gdm céc to hop chap 3 ciia 40 = n(Q) =C2
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Goi A:” chon dugc nhém 3 hoc sinh ¢6 it nhat 1 hoc sinh nit” = A :” chon duogc
nhom 3 hoc sinh nam”

S cach chon 3 hoc sinh nam trong 25 hoc sinh nam 1a $6 to hop chap 3 cua 25 0.25

nam tro i
B _Ch U5 37

=n(A)=C: = p(A) = =
(A)=Czs = PA) nQ) C. 494 494

Cau

10

Véi a, b, ¢ l1a cac sO thuc duong. Tim gia tri nhé nhat cia biéu thic

P=(a’+2)(b*+2)(c*+2)+ 129
a+b+c

do a,b,c> 0 nén ludn tdn tai it nhét 2 trong 3 sb déng tho1 khong 16n hon 1 hodc 0.25

khong nho hon 1 gid st b,c<1 hodc b,c>1

= (b2 -1)(c?~1) >0 (b2 +2-3)(c? +2-3) >0 < (b? +2)(c? +2) > 3(b + 2 +1) (1)

mat khac (a+b+c)* <(a® +1* +1%)(1* +b* +c?) (2)
0.25
tr (1) va 2)= (@* +2)(b* +2)(c* +2) > 3(a+b+c)’

P23(asbref +- o= (arbref e Z 0 EE
a+b+c

+
a+b+c a+b+c 0.25

3.3§/(a+b+c)2. 216 216 45
a+b+c a+b+c

Khi a=b=c=1 thi P=324 nén gi4 trj nho nhit cta P 1a 324. 0.25

TRUNG TAM LUYEN THI PE THI THU QUOC GIA

Caul.

Cau 2.

Cau 5.

Cau 6.

THANG LONG PE SO 15

(2,0 diém) Cho ham sé y — %x?' a4+ (m—mA e +1 (1)

a) Khao sat su bién thién va v& do thi ciia ham s6 (1) khi m = 2

b) Tim m dé€ ti€p tuyén cua do thi ham s6 (1) tai di€ém c6 hoanh d6 z, = —1 song song
v6i duong thang y = 2z

(1,0 diém)

a) Giai phuong trinh: log,(z — 1’ =2+ log,(z +2)

b) Cho « 1a géc thda sina = i . Tinh gia trj ctia biéu thirc A = (sin 4cv + 2sin 2a) cos o

. (0,5 diém) Cho sb phuc z thoa: z — 92 =1— 9i + 3i.2. Tim mddun cia sb phtrc

wW=1—2

. (1,0 diém) Giai bt phuong trinh: (z +2) V22 +3 =2z +1 +22° + 52 +3 > 1

2
(1,0 diém)Tinh tich phan: 1 = [ 2(2” + sin2z)dz
0

(1,0 diém)Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh thoi tAm I va c¢6 canh bang a,
goc BAD =60°.Goi H 1a trung diém cua IB va SH vudng goc véi miat phang (ABCD).
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Cau7.

Cau 8.

Cau 9.

Cau 10.

THAY HOANG HAI-FB/ZALO 0966405831
Goc gitta SC va mit phang (ABCD) bang 45°. Tinh thé tich ctia khdi chép S.AHCD va
tinh khoang cach tir diém A dén mat phing (SCD).
(1,0 diém)Trong khong gian vdi hé toa 0 Ozxyz, cho diém A(—2;1;5), mat phéng
r—1 y—2

(P):2z —2y+ 2z —1 =0 va dudng thang d:T:T:?TinhkhoﬁmgcéChu‘r A

dén mat phang (P). Viét phuong trinh mat phang (Q) di qua A, vudéng goc véi mat
phing (P) va song song v&i dudng thang d .

(0,5 diém)Sau budi 18 tong két nim hoc 2014-2015 cuia truong THPT X, mot nhom gdm
7 hoc sinh cua 16p 12C c¢6 moi 4 gido vién day bon mén thi tét nghiép trung hoc phd
thong qubc gia chup anh lam ki niém. Biét rang 4 gido vién va 7 em hoc sinh xép thanh
mot hang ngang mot cach ngau nhién. Tinh x4c suat sao cho khong c6 gido vién niao
ding canh nhau.

(1,0 diém)Trong mat phéng vo1 hé toa do Ozxy, cho hinh vuong ABCD c6 dinh C thudc
duong thang d : z + 2y —6 = 0, diém M(1;1) thudc canh BD biét rang hinh chiéu vudng
goc ciia diém M trén canh AB va AD déu nam trén duong thang A:z+y—1=0.
Tim toa do dinh C .

(1,0 diém) Cho cac s thuc duong a, b, ¢ thoa man a +b + ¢ = 1. Tim gia tri nhd nhét

7 121

cua biéu thirc A4 = +
o +b% + ¢ 14(ab +be + ca)
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THAY HOANG HAI-FB/ZALO 0966405831
PE THI THU QUOC GIA
THANG LONG PAP AN DE SO 15

Cau

1

. , 1
V61 m =2 ,taco: y:§x3—23§2+3x+1

Tap xac dinh: D =R. 0.25
y'=2>—42+3 y'=0cz=Lzr=3
Su bién thién:
+ Ham s6 dong bién trén cac khoang (—oo;1);(3;+00)
+Ham s nghich bién trén khoang (1;3)
Cuc tri:
) . o ¢ 0.25
+Ham s6 dat cuc dai tai = 1; gia tri cuc dai y = 3
+Ham sb dat cuc tiéu tai z = 3; gia tri cuc tieu y =1
Gidi han: lim y=—o0; lim y=+oco
r——00 T—+00
Bang bién thién:
1 Z —00 1 3
a +00
y' + 0 - 0 + 0.25
Y
50 1
Do thi:
0.25
y'=2> —2mz +m* —m+1. 0.25
Do tiép tuyén tai diém c6 hoanh do z, = —1 song song vGi dudng thang y = 2z 0.25
A ;! — :
b | Den:y (z,) =2
sy -)=2em’*+m+2=2m=0m=—1 0.25
Thit lai, ta dugem — 0:m — —1 thoa yéu cAu bai todn, 0.25
Cau |2
2a | Diéukién: —2 < z = 1. Bat phuong trinh tr¢ thanh: log, (z — 1)* = log, (4z + 8) 0.25

26



THAY HOANG HAI-FB/ZALO 0966405831

e (@—17>=42+8 < 2> —62—7=0< 2z =—1;z = 7 (thda diéu kién)
Vay phuong trinh c6 hai nghiém z = -1,z =7.

0.25

2b

A = (sindo 4 2sin 2ar) cos @ = (cos 2cv 4 1)2 sin 2cv. cos «

— 2cos’ a.2sin 20v. cos a

0.25

— 8cos® asinar = 8(1 — sin® @)’ sina = %

0.25

Cau

3

bat z = a + bi, (a,b € R). Phuong trinh tré thanh:
(a +bi)—2(a —bi) =1—9i + 3i(a — bi)
< —a+3bi =14 3b+ (3a —9)i

0.25

—a=1+3b a=2
= =
3b=3a—-9 b=-1

:>z:2—i:>w:i—z:—2+2i:>‘w‘:2\/5

0.25

Cau

4

Diéu kién: z > —1
«ngj—f—S:a x+2:a2—62
Pit INe+1=b =222 +50+3 =ab.

a,b>0 1=a>— 2

Bit phuong trinh trg thanh: (a® — b?)(a — 2b) + ab > a* — 2b*

0.25

—b*)(a —2b) + b(a +b) — (a® —b*) >0
( b)(a —2b) —(a —2b) >0 (do a+b > 0)
& (a—2b)(a—b—-1)>0

0.25

2b)
r>—1 T ==

THI: (V22 4+3 -2z +1<0 & {z>—
2243 -z +1-1<0 |-1<

0.25

TH2: 22 +3 -2z +1>0 < xﬁ—% sr=-1
20 +3 -z +1-1>0 |z<—1z>3

1

Vay bat phuong trinh c6 nghiém S = {—1} U — g 3

0.25

Cau

5

E
4

P g 2
I = | z(z® +sin22)dr = | 2°dz + | z.sin2xdz = T + | x.sin2xdx
s = [t | ot

OH[\J‘-‘-}

0.25
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2 _ du = dz
, . o Ju==x
Xét J = fx sin 2zdx . Dat . = 1
0 dv = sin2z.dx V= —=cos2x
2

0.25

™

T2 T
J = —lx.coslr 2 —I—fcoslr.dx :z—l—lsin2x|
2 0 4 2

0

0.25

4
vay r=24Z
64 4

0.25

Cau

6

Tacd SH L (ABCD) = HC la hinh chiéu S
vuong goc cua SC trén (ABCD)

= (SC,(ABCD)) = SCH = 45"

Theo gia thiét BAD = 60° = ABAD déu
= BD =a; HD = %a;A[ — —“23

va AC =241 = a3

0.25

Xét ASHC vubdng can tai H , ta co:

2
SH = HC = \IC? + HI? = [z] +

2 4

V39 4

1,S’hf.lAC’.HD: a
3 2 32

~ 1
Vay Vi unep = gSH Sypep =

0.25

Trong (ABCD) ké HE 1. CD vatrong (SHE) ké HK | SE (1). Ta cé:
CD | HE
CD 1. SH (SH 1L (ABCD))

Tir (1) va (2) suy ra HK L (SCD) = d(H,(SCD)) = HK

= CD 1 (SHE) = CD | HK (2)

0.25

Xét AHED vudng tai E ,tacd HE = HD.sin60" =

33
—aQa
8

SHHE 339

= a
x/srﬁ + HE? 79

d(B,(SCD)) BD 4 4

Xét ASHE vudng tai H,taco HK =

‘ _BD _4 _4 A e _N39
Ma = 5=~ = d(B.(SOD)) = - d(H,(SCD)) = - HK =

d(H,(SCD))  HD

Do AB/ /(SCD) = d(A,(SCD)) = d(B,(SCD)) =

a

8

218

0.25

Cau

7

\2(—2) —21+15— 1\ 9

\/22 (=272 +12 3

Tacod d(A4;(P)) =

0.25
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_— —

n(P),ud} = (—5;0;10)

—_

(P) c6 VIPT ny = (2-21), d ¢6 VICP u, = (231);

0.25

(@) vudng gbde voi (P) va (Q) song song d nén (Q) co6 VIPT
n — (—5;0;10)

n=\np),

P)

0.25

Vay (Q) co phuong trinh z —22+12=0

0.25

Cau

8

Xép 11 ngudi gom 7 hoc sinh va 4 gido vién thanh mot hang ngang ta co:

n(€2) = 11! cach xép.

Goi A 14 bién cd: " xép 4 gido vién va 7 em hoc sinh xép thanh mot hang ngang
sao cho khong c6 gido vién nao diing canh nhau".

Xép 7 hoc sinh thanh mot hang ngang, ta c6 7! cach xép.

0.25

Luc nay gitra 7 em hoc sinh c6 8 khoang cach. Xép 4 gido vién vao 8 khoang cach
do, ta 6 A} cach xép. Suy ra n(4) = 71.A]

e 7142
Xac suat can tim la P(A):M: A :l

n(§2) 11! 33

0.25

Cau

9

Goi H,K lan luot 14 hinh chiéu vudng goc ciia M
trén AB,AD A . H B
Goi N la giao diém cua KM va BC

Goi 1 1a giao diém cua CM va HK

Ta c6 ADKM vudng tai K va DKM = 45"

= KM = KD = KM = NC (1)

Laic6 MH = MN (do MHBN la hinh vudng)
Suy ra hai tam giac vuong KMH,CNM bang nhau

= HKM = MCN

0.25

Ma NMC = IMK nén NMC + NCM = IMK + HKM = 90"
Suyra CI | HK

0.25

Puong thang C1 di qua M(1;1) va vudng goc v6i dudng thing d nén

VTPT n,, =VTCP uj = (—1;1) nén c6 phuong trinh
—(z-1)+(y—-1)=0<z—y=0

0.25

Do diém C thugc duong thang CI va duong thang A nén toa d6 diém C la

r—y=0 {x=2

nghi¢m cua h¢ phuong trinh {x +2—6=0

y=2
Vay C(2;2)

0.25

Cau

10

Tacod 1= (a+b+c) =a® +b”+c* +2ab+be + ca)

1— (g2 2 2
= ab+bc+ca= (a _;b +C).

0.25
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Do do A= ! — 121

> +05+& T(1—(a* +b + 7))

bit t =a® +b* + 2.
Viabcec>0vaa+b+c=1nn0<a<lL0<b<l0<c<1
Suyrat=a’+b°+c® <a+b+c=1

= 4 2 2 2 2 2 2 2 0.25
Matkhac 1=(a+b+c)” =a” +b° + ¢ +2(ab + bc + ca) < 3(a” + b + ¢7)
Suyrat:a2+b2+022%.vayte %;1]

Xét ham sb f(t)=Z+ 121 te 1;1
t T1—1) 3
fy= Ly 22 g T
7 71 —t)
BBT 0.25
t
17 |
318
') | - 0 +
f(t)
%\‘ /
7
Suy ra f(t)z3—§4, Vi e %;1].VayA23—§4 véi moi a,b,c thoa didu kién d& bai.
: 1 1 1 PB4 = 324
Hon ntta, véi a = —;b = —;c = — thi 18 vaA=— 0.25
2 3 a+b+c=1 7
Viay 1rni1r1A:£74
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 16

Céu 1 (2,0 diém). Cho ham s6 y=x°+3mx? +2 (1), v6i m 1a tham sb thyc.

a) Khao sat sy bién thién va v& do thi ham s6 (1) khi m = 1.

b) Tim m dé d6 thi ham sd (1) c6 hai diém cyc tri 4, B sao cho dién tich tam gidc O4B bang 2
(O 1a gbc toa do).

Céu 2 (1,0 diém). Giai bit phuong trinh log, (4" +4) > log, (2*"* -3)-log, 2".

2 2
Cau 3 (1,0 diém).
a) Goi 4, B 13 hai diém biéu dién cho cic sb phirc 1a nghiém cta phuong trinh z2+2z+3=0.
Tinh d6 dai doan théng AB.
b) Trong ki thi THPT Qudc gia ndm 2015, mdi thi sinh c6 thé dy thi t6i da 8 mén: Toan, Ly, Hoa,
Sinh, Van, Su, Dia va Tiéng anh. Mot truong Dai hoc du kién tuyén sinh dua vao téng diém
clia 3 mén trong ki thi chung va c6 it nhat 1 trong hai mon 14 Toan hodc Van. Hoi truong Dai

hoc d6 c6 bao nhiéu phuong an tuyén sinh?

T

2

Céu 4 (1,0 diém). Tinh tich phan | = [ >IN X
5 COS2X +3C0SX + 2

Céu 5 (1,0 diém). Trong khong gian v6i hé toa dd Oxyz, cho hai diem A(4;2;2),B(0;0;7) va

Xx-3 y-6 z-1
2 2 1
mit phang. Tim diém C thudc duong thang d sao cho tam giac ABC céan dinh A.

Cau 6 (1,0 diém). Cho lang tru ding ABC.A'B'C'co day 1a tam giac can, AB=AC=a,
BAC =120°. Mit phing (4B'C") tao v&i miat day goc 60°. Tinh thé tich ling tru ABC.A'B'C' va
khoang céch tir duong thang BC dén mit phang (AB'C") theo a.

Céu 7 (1,0 diém). Trong mit phang voi hé toa do Oxy, cho hinh vuéng ABCD c6 A(-12). Goi

duong thang d : . Chiing minh rang hai duong thang d va 4B cung thuéc mot

M, N lan luot 13 trung diém cua canh AD va DC; K 1a giao diém ctia BN v6i CM. Viét phuong
trinh dudng tron ngoai tiép tam gidc BMK, biét BN c6 phuong trinh 2X+y—8=0 va diém B c6

hoanh d¢ 16n hon 2.
(1-y)y/x* +2y? = x+2y +3xy

JY +1+x2+2y? =2y —x

Céu 9 (1,0 diém). Cho X, Y, la cac sb thyc duong théa man 5(X* +y* +2°) =9(xy +2yz + 2x)

. SRy Ao oo 1R , X 1
Tim gia tri 16n nhat cua bi€u thitc: P = ———— 3
Yy +7" (x+y+2)

Cau 8 (1,0 diém). Giai hé phuong trinh (X, yeR)
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TRUNG TAM LUYEN THI

PE THI THU QUOC GIA

THANG LONG DAP AN DE SO 16

Cau |1

Khao sat ham s6 y = x* +3mx? + 2
Véim=1, tacéham sd: y=x" + 3x* +2
) TXD: R
*) Sy bién thién:

+) Giéi han tai vo cyc: lim y =+oo

X—>zo0

0.25

+) Chiéu bién thién:
y‘=§X2+6x:y'=0<:>x=0hoacx=-2
Bang bién thién:

X -0 -2 0 +00

y + 0 - 0 +

la . | /'6 \2 /—i—oo

0.25

— ham s ddng bién trén (-0; -2) va (0; +oo); ham sé nghich bidn {rén (-2; 0)
ham s0 dat cuc dai tai x = -2, ycp = 6; ham s6 dat cuc tiéu taj x = 0, yor =2

0.25

*) Do thi: , 7 4
Nhan xét: do thi ha:lm sO nhan diém
I(-1; 4) 1am tdm do61 xing.

0.25

Yy

gidc OAB bang 2
V&1 moi x eR,y'=3x2+6mX:>y'=0<:>X:Ohoéc =-2m

i Sm=#=0
b | gpi do, toa do cac diém cuec tri 1a: A(0; 2); B(-2m; 4m’ + 2)

b) Tim m dé a6 thi ham s6 (1) c6 hai diém cwe tri A B sao|cho dién tich tam

Dé ham s6 c6 cuc dai, cuc tiéu thi phurong trinh y' = 0 ¢f hai nghiém phan biét

0.25

m=1
Soas = 1 < OA.d(B;0A) =4 < |-2m|=2 < Lm __, (thoa man)

Vay véim = £ 1 thi ham s6 c6 2 cuc tri thda man bai.

0.25

Cau |2

log, (4" +4)>log, (2" -3)-log, 2"
2

2

0.25
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< log, (4 +4)>log, (2" -3)+log, 2"
2 2

2

< log, (4" +4)> log, (27 -3.2")

0.25
2 2
S A 4232
0.25
< 4°-32"-4>0
2" < —1(L)
= X2
2" >4 0.25
Vay BPT c6 tap nghiém: S = [2;+0)
Cau |3
Xét phwong trinh: z°+2z+3=0
2
N=1-3=2=(i2) 0.25
3a | Phuong trinh ¢6 hai nghiém: z, = -1+ i2: z,=—1- i2
= A(-1v2):B(-1—2)
0.25
AB= 2.2
TH1: Truong PH chi xét 1 trong 2 moén Todn hoac Van: 025
Co: 2.CZ =30 (cach) '
3b | TH2: Truong PH xét ca hai mén Toan va Van:
C6: 1.C; =6 (cach) 0.25
Vay c6 cac truong hgp 1a: 30 + 6 = 36 (cach)
Cau |4
2 sin x 2 sin x
I =I dx =j > dx 0.25
5 COS2X +3C0SX + 2 5 2€0S” X +3C0s X +1
bat cosx =t = dt = -sinxdx
. iy V4 0.25
Voix=0=t=1;voix= E =t=0
1 1 1
= 0.25
-([2 243t + J; 2t+1 t+l -!(2t+1 2t+2)
_ (21 _|n§ 0.25
2t+2 2
Cau
Puong thing d c6 vécto chi phuong u(-2;2;1) va di qua M(3;6;1) 025

Dudng thing AB c¢6 vécto chi phuong AB(—4;-2;5)
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AM (-1,4;-1)
Tacé: [, AB |=(12,6,12)=| u, AB | AM =-12+24-12=0
0.25
Vay AB va d dong phang
Ced=C(3-2;6+2t;1+t) 0.25
Tam giac ABC can tai A << AB=AC
o (1+2t7+ (4 +2t) +(1-1)>=45 0.5
&9+ 18t-27=0<t=1hodct=-3
Vay C(1; 8; 2) hodac C(9; 0; -2)
Cau |6
B —1¢ + Xac dinh goc gitra (AB'C') va mét day la
— AKA' = AKA'=60".
Tinh A'K = EA'C'ZE =
P 2 2
LK , 0.5
& ‘ AA'=A'K.tam600:a—xz/§
A . 3a°
Vascapc TAAS ¢ = ?
+) d(B;(AB'C')) = d(A"}(AB'CY))
Ching minh: (AA'K) L (AB'C") 095
Trong mit phang (AA'K) dung A'H vudng géc voi AK = A'H L (AB'C')
= d(A";(AB'C") = A'H
Tinh: A'H = %
0.25
. a\/3
Vay d(B;(AB'C") =1
Cau |7
Goi E=BN N AD = D la trung diém cta AE A .
Dung AH 1 BN tai H = AH:d(A;BN):% H
. 1 1 1 5 K
T t i ong ABE: = =
rong tam giac vuong AL AR + AE.  AAB? D N c 0.25
= AB= \/g'AH =4
2
B € BN = B(b; 8- 2b) (b>2) 0.95

AB =4 = B(3; 2)
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Phuong trinh AE: x +1=0

0.25
E =AE N BN = E(-1; 10) = D(-1; 6) = M(-1; 4)
Goi I 1a tAm cua (BKM) = I 1a trung diém cia BM = I(1; 3)
R= # =/5. Vay phuong trinh dudng tron: (x - 1)* + (y - 3)* =5. 0.25
Cau |8
(1-y)/x* +2y? = x+2y +3xy (1)
JY+L1+x%+2y? =—x+2y (2)
bK:y>-1 0.25
Xét (1): (1-y)X* +2y? = X+ 2y +3xy
Dit (x> +2y° =t (t>0)
Phuong trinh (1) tr¢ thanh: t* +(1-y)t—x* —2y? —x—2y—3xy =0
A=(1-y)  +4(x>+2y" +x +2y+3xy) = (2x + 3y + 1)
0.25
{tz—x—y—l JX+2y? =—x-y-1
= S
t=Xx+2y X +2y? =x+2y
Vi 4/x2 +2y® =—x—y—1, thay vao (2) ta co:
yz-l > . 0.25
Jy+i=3y+le 3 o y=0= X! =—x—1 (v6 nghiém)
9y*+5y=0
X = -1-5
Jy+1=-2x -
Véi /X% +2y% = x+2y, ta co hé: d & 4
JX2+2y% =x+2y 1+5
y:T 0.25
Vay hé phuong trinh ¢6 nghiém (X;y) = £_1;\E ; 1+2\EJ
Cau |9
Tir didu kién: 5x* + 5(y* + 2°) = 9x(y + z) + 18yz 0.95
< 5% - 9x(y + z) = 18yz - 5(y* + Z2%) '
Ap dung BPT Cési ta c6: yz s%(y+z)2 'y +2° 2%(y+z)2
= 18yz - 5(y* + 2) < 2(y + 2)". 0.25
Do d6: 5x° - 9x(y+2) <2(y+z)' < [x - 2(y + 2)](5x + y +2) < 0
=>x<2y+2z)
X 1 2X 1 4 1
P= _ < — < 0.25

y'+2" (x+y+z) (y+z) (x+y+z) y+Z_27(y+z)3

35




THAY HOANG HAI-FB/ZALO 0966405831

Paty+z=t>0,tacd: P <4t- 2—17t3

Xétham = P < 16.

1
y=2=13
Vay MaxP = 16 khi . 12 0.25
X =—
3
TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG DE SO 17
Cau 1 (2,0 diém). Cho ham sb y = ‘;‘ +12 ().

a) Khao sat su bién thién va vé& d6 thi (C) ctia ham s6 (1).

b) Tim tat ca cac gi tri ciia m dé duong thang y =—x+mecat do thi (C) tai hai diém phan biét.
Cau 2 (1,0 diém). Giai cac phuong trinh:

a) cos3x+4sinx—cosx=0 b) 4 —4.2" -9=0.

Cau 3 (1,0 diém).

a) Tim phan 4o ctia s6 phic z, biét: z—(2+i)z =3-2i.

b) Mot 16p hoc ¢6 16 hoc sinh nam va 24 hoc sinh nit. Hoi ¢6 bao nhi€u cach chon 5 hoc sinh di
lam truc nhéat sao cho trong 5 hoc sinh dugc chon ¢6 2 ban nit va 3 ban nam.

1
Céu 4 (1,0 diém). Tinh tich phan | = [ xy1+3xdx
0

Xx-2 y+1 z2-3
2 -2
mit phang (P): Xx—2y+2z—-2=0. Tim toa do giao diém ctia A va (P). Viét phuong trinh dudng

Céu 5 (1,0 diém). Trong khong gian voi hé toa d6 Oxyz cho dudng thang A:

thang d nam trong (P) ddng thoi cit va vudng goc voi A.

Céu 6 (1,0 diém). Cho lang try ABC.A'B'C' ¢6 day ABC la tam giac vudng tai B, BAC = 60° .
Hinh chiéu vudng goc cia A' 1én mit phing (4BC) tring vé6i trong tAim G cta tam giac ABC, goc

[Ta

giita duong thang AA' va mit phang (ABC) bang 60° va AG = 3 Tinh theo a thé tich khoi
lang tru va cosin cua goc gitta dudng thing AC va mit phang (ABB'A').

Céu 7 (1,0 diém). Trong mit phang toa dd Oxy cho hinh binh hanh ABCD. Pudng tron (C) ngoai
tiép tam gidc ABC c6 phuong trinh (x—2)° + (y —3) = 25. Chan céc dudng vudng goc ha tir B va
C xudng AC, AB tht tu 1a M(L0), N(4;0). Tim toa d6 cac diém 4, B, C, D biét tam giac ABC

nhon va dinh 4 c6 tung do am.
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THAY HOANG HAI-FB/ZALO 0966405831
4x2 +8\2x +6,Jy—1+1=y+84y—1+12x

4x+\/4x2+8x—y+5+\/11+ y—8x—4x2 =y

Céu 9 (1,0 diém). Cho a, b, x, y 1a cac s6 duong thoa man a° +b® =2;x, y <4. Tim gia tri nho nhat

2 2
ctia biéu thirc: P = X +2y +24 :
xy(a® +b?)
TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG DPAP AN DE SO 17

Cau | 1
- Tap xac dinh: D=R\{1}.
- G161 han, tiém can:
limy = limy =-1= y=-1 1a duong tiém can ngang cua do thi ham sd. 0.25
X—>+0  X—>»—00 . )
limy = +oo;limy = -0 = x =1 la dudng tiém can ding cua do thi ham so.
x—1" X—1"
Taco y'=- 5 <0,vxeD —ham s6 nghich bién trén cac khoang (—;1) va
(x-1) 0.25
(&;+0)
Bang bién thién:
X -00 1 )
y’ - -
0.25
la -1 2
-00 -1
D6 thi:
\ 0.25
+ #5 + + + + 5 1 M
Phuong trinh hoanh d¢ giao diém cia d{Iélrng thang d:y=—x+m va do thi (C) la
1b —X+2 0.25
—X+m=
x-1
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Xx=1 x=1 0.25
S = )
—XZFX+MX—M=—X+2 X —(M+2)x+m+2=0 (1)
d cit (C) tai hai diém phan biét khi va chi khi (1) c¢6 hai nghiém phan biét khac 1,
1-m-2+m+2=0 0.25
y S (M+2)(m-2)>0 :
(M+2)°—-4(m+2)>0
m> 2
{ 0.25
m< —2.
Cau | 2
COS3X+4sIn X —C0s X =0 <> —2sIin 2Xsin X+ 4sin X =0 <> sin X(sin2x—-2) =0 0.25
22 Sinx=0e x=kr(keZ) 025
X x+1 M X 2" :—1(|0ai)
4 —42"-9=0c 4 -82"-9=0< 0.25
2b 2" =9
V6i 2 =9= x=log, 9. 0.25
Cau |3
Gia st z=a+bi (a,beR).Tir gia thiét suy ra
a+b=-3
a+bi—(2+i)(a-bi)=3-2i< a+bi—2a+2bi—-ai-b=3-2i < " 0.25
3a 3db-a=-2
b=—§;a=—Z.Véyph§n do cliaz 13 —>. 0.25
4 4 4
S6 cach chon 2 ban nit 1a C2,, s6 cach chon 3 ban nam 14 CZ . 0.25
3b :
Vay s0 cach chon duge 5 ban thoa man bai toan la C2,.C =154560 (cach). 0.25
Cau | 4
Dit t =+/3x+1 =t =3x+1=> 2tdt = 3dx 0.25
X=0=t=Lx=1=t=2 0.25
t17 —1 2tdt
Suyra | = :
y ! T 0.25
2 5 13\
:zj(t“_t-’-)dt:g L :%_ 0.25
94 915 3 ) 135
Cau | 5
Goi M 1a giao diém cta A va (P), suy ra toa do cua M la nghiém cua hé
Xx-2 y+1 z-3 5
1 5 > 0.25
X-2y+2-2=0
X=3
Sy=1=>M(3EL)). 0.25
z=1
(P) ¢6 VIPT n(-2;1), A ¢6 VTCP u(L;2;—2). Tir gia thiét suy ra d c6 mot VICP 1a | 0.25
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q=[ﬁ,ﬁ]=(2;3;4).

d nam trong (P) va cit A nénd di qua M suy ra phuong trinh duong thang d 1a:
x-3 y-1 z-1
2 3 4

0.25

6

va mat phglmg (ABC)1a A'AG = 60° ,
suy ra chiéu cao cua lang tru la

a/21
T

A'G = AG.tan60° =

Goi M 1a trung diém BC, goc giira A4’

0.25

bat AB=x,(x>0)= AC =2x,BC = J3x. Ap dung dinh 1i Pitago cho tam giac

2 (3,.) 782 2.3
vuong ABM tacdé: AM“=| —AG | = — =X=a=>Sppc =
2 4 4 c=

*Fa (dvtt).

d6 thé tich cua ling tru di cho 1a: V = A'G.Sppc =

2

0.25

Kéo dai CG cat AB tai N, ké GE vudng goc v6i AB (E thuc_)c AB), ha GF vudng goc
v6i A’E (F thugc 4°E). Ta co
AB L A'G
= AB L (A'GE)= AB LGF = GF L (ABB'A’).
AB 1 GE

Qua C ké duong thing song song v6i GF cat tia NF tai H, suy ra H 13 hinh chiéu
vudng goc cua C trén (ABB’A’). Hay goc gitta AC va mit phing (A4BB’A’) 1a HAC.

0.25

DéthéyGEz%BM:i: S N a7

V3 GF?2 GE2 GA? a? 7a2 7a2 2J6

3J7a

Suy ra CH =3GF = ——=. Xét tam giac AHC vuong tai H, co

206
CH 21

sinHAC = —

AC 42
J22

0.25

Cau

7

(cung bu véi goc NMC).

b

Lai c¢6 ABC=MAt= % sd AC suy

Ké tiép tuyén véi duong tron (C) tai 4. Ta c6

t giac BCMN noi tiép nén goc ABC = AMN

ra

0.25
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MAt = AMN . Ma ching ¢ vi tri so le trong
nén MN//At, hay IA vuong gbc vo1 MN
(I 1a tam duong tron (O)).

Ta co W(B; 0),1(2;3) = Al :x=2. 4 1a giao cta I4 va (C) nén toa do diém A4 1a

higm cia he: | [XZZ;y:S A ¢6 tung do am nén | 0.25
nghiém cua hé: = . A c6 tung d6 am nén | 0.
She ' (x—2)2+(y—3)2:25 X=2y=-2 s
A(2:-2).
-Pt AN: x—y—-4=0. B 1a giao diém (khac A4) cia AN va (C) suy ra toa do cia
B(7 ;3).
Pt AM : 2x+y—-2=0. C la giao diém (khac 4) ciia AM va (C)=>toa do cta C(-2 ;6). 0.25
X, +X. =X, + X,
-Ta co { = D(-7;1).
YatYe =Y+t Yo
Kiém tra diéu kién A ABC nhon thoa man, viy d6 1a cic diém can tim.
(Néu khéng kiém tra diéu kién nay, triv 0.25 diém). 0.25
Cau | 8
bK: yz],'x20;4x2 +8x—y+5>0;11+ y—8x—4x2 >0. Pt (1) tuong duong voi
4x° -1
4x% +82x —12x = y—1+84y—1-6 y—1<:>7+4\/§—6x=yT+4«4/y—1—34/y—1 0.5
2
Xét ham s f )= % +4\/t_ —3t trén khoang [0; +o0) .
Taco f'(t) :t+%—3, Vvt >0. Theo BDT C6 si, ta c6
f'(t) :t+i+i—32 33 tii —3=0, suyra f(t) dong bién trén [0;+0) . Viy 0.25
NN N
pt(1) tuong duong voi: f(2x)=f ( y—1) S 2X = «/y—l Sy= 4%% +1.
Thé vao (2) ta duoc: V8x+4 +12—8x = (2x-1)? (3). Ta co:
3 2 0.25
0< stj_lg 2x-1<2=(2x-1)“ <4,
2
Lai c6 (\/8x+4 +\/12—8x) =16+ 28X+ 412—8x >16 = \/8x + 4 + /12— 8x > 4 0.25
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Vay (3) < VT :VP:4<:>x:g:> y =10. KL: H¢ c6 nghiém (x; y):(g;lOJ.

Cau |9

Ap dung bt dang thtrc C0 si, ta c6:
a’+a’+1+1+1>53a" =5a°

b®+b° +1+1+1>5%b™ =5p? 0.25
2 2
Suy ra 2a°+2b° +6>5(a’ +b?) <> a?+b? <2. Do do p> X t2Y +24 x|y 12
2Xy 2y X Xy
e 1 £ X 'y 12 . . \ \ £ ,
Xétham s0 P(X)=—+=+—,vdi xe(0;4] va y la tham s6. Ta c6
2y X Xy
2 2 2 2 ;
px=X "2y =24 47207724 8 4 yye(04], viy P(x) nghich bién trén | 0.25
2x%y 2X°y 2X°y
(0;4], suy ra P(x)>P(4) :%+%.
Xét ham sd g(y) =§+X, trén (0;4], tacd g'(y) =—%+1£—£+1=—i<0, suy ra
y 4 y: 47 16 4 16
9 0.25
g(y) nghich bién trén (0;4] nén g(y)>g(4) = 7
Vay gia tri nho nhét cta biéu thic P béng % , dat duoc khi a=b=1,x=y=4. 0.25
TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG DE SO 18
A o R \ A 1 4 2 3
Cau 1 (2,0 diém) Cho hamso y = _EX + X ~3

1) Khao sat su bién thién va v& do thi (C) ctia ham sb.

2) Tim m dé phuong trinh —x* +2x> —m =0 c6 4 nghiém phan biét.
Cau 2 (1,0 diem)

1) Chohamsd y= X +Cos X —+/3sin x . Gidi phuong trinh y'=0.

2) Giai phuong trinh 9*-7.3-18=0

Cau 3 (1,0 diém) Cho hinh phang D giéi han bai d6 thi ham s6 y = XLi , truc hoanh va dudng
X —

thang X =0. Tinh thé tich khdi tron xoay thu duoc khi quay D xung quanh truc Ox.
Céu 4 (1,0 diém)

1) Tim cac s6 thuc a, b sao cho phuong trinh z° + az+b=0 nhan z=2-3i lam nghiém.

2) Goi E 1a tap hop tat ca cac sb tu nhién gém ba chit sd phan biét dugc chon tir cac chir s6 1;
2:3; 4; 7. Xac dinh s6 phﬁn ttr ctia E. Chon ngau nhién mot s6 tir E, tinh xac suit dé s6 duoc

chon 1a so 1.
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Cau 5 (1,0 diem) Trong khong gian véi hé toa d0 Oxyz, cho mat cau (S):
(x=2)* +(y+3)7 + (217 =25 vi duomg thiing A:* =2 = Y= Tim 10a 49 giao diém cia
A va (S). Viét phuong trinh mit phiang song song véi A va truc Ox dong thoi tiép xuc véi mit cau
(S). ] ,
Cau 6 (1,0 diém) Cho hinh chop S.ABCD c6 ddy ABCD la hinh vudong canh 2a. Hinh chiéu
vudng goc cua S trén mit phang (ABCD) 1a diém H thudc canh 4B sao cho HB =3HA. Géc giita
SC va mit phang (ABCD) bang 45°. Tinh thé tich cua khéi chop S.4BCD va khoang cach giira hai
duong thang AC va SB theo a.

2X* — Y2 + Xy —5X+y +2=4]y —2x+1—/3-3x
X —y—1=4x+y+5—x+2y-2

Cau 7 (1,0 diém) Giai hé phuong trinh {

Cau 8 (1,0 diém) Trong mat phéng vo1 hé toa do Oxy, cho tam gidc ABC vuong tai 4. Goi K la
diém d6i xung ciia A qua C. Pudng thiang di qua K vudng goc véi BC cat BC tai E va cat AB tai

N(-1;3). Tim toa do cac dinh cua tam gidc 4BC biét AEB =45°, phuong trinh duong thang BK
1a 3x+y—15=0 va diém B c6 hoanh d6 16n hon 3.

Ciu 9 (1,0 diém) Cho cac sd duong a, b, ¢ thoa man 4(a+b+c)—9=0. Tim gia tri 1on nhat

” b c a
cua biéu thic S = (a+\/a2 +1) (b+\/b2 +1) (c+\/c2 +1)
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG DAP AN DE SO 18
Cau |1
, 3 ' x=0
TXD: R. y'=-2x"+2x,y'=0& 0.25
X==1
Ham s6 dong bién trén cac khoang (—o0;—1);(0;1)
Ham s6 nghich bién trén cac khoang (—1;0); (L; +o0) 0.25
la . . . '
biém cyc dai (£1;0), diém cyc tiéu (0; —%J
lim y =—oo. Lap duoc bang bién thién 0.25
V& diing d6 thi 0.25
<A . N ;. 1 4 2 3 m-—
Viét lai phuong trinh duéi dang ) X"+ X — > = > 0.25
. A m-3 . e
N Pt c6 4 nghiém < y = cat (C) tai 4 diém pb 0.25
1
Tir db thi suy ra —§< m2_3 <1 0.25
O<m<l 0.25
Cau |2
y'=1—sinx—\/§cosx
. 0.25
y'=0<sinx++/3cosx=1< cos(x—%Jzé
2a
X—£=%+k2ﬂ' Xx=2+k2r
= = 0.25
x—2=-2 kozx x=-2+k2r
6 3 6
- Pat t =3%,t >0 tadugc t* —=7t-18=0<=1t =9 (TM), t =2 (Loai) 0.25
t=9=3"=9<x=2 0.25
Cau |3
x*2_ 0= x=-2.
X-1
0.25
X+2
Goi V 1a thé tich khéi tron xoay thu dugc thi V = 77_[ ( lj dx
X—
2
V= nj(uij dx:yzj 1+ % ¢ 9 i 0.25
1 ° x=1 (x-1)
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0

:ﬂ(x+6ln|x—1|—ij 0.25
x=1),
V =(8-6In3)x 0.25
Cau |4
7=2-3i =z =2+3i. Thay vao pt ta duoc (2—3i)’+a(2+3i)+b=0 0.25
A < 2a+b-5+(3a-12)i=0 '
: 2a+h-5=0 [a=4 05
= = :
3a-12=0 b=-3
MGi sb tur nhién gém ba chir s6 phan biét c6 thé coi la mot chinh hop chép 3 cua 5 0.25
pt da cho. Do d6 s6 phan tir ciia E 1a A? =60 '
4b | Goi A 1a bién cb s dugc chon 14 56 1¢ = n(A) =3.A? =36
n(A) 36 3 0.25
= p(a) =" B3
nQ 60 5
Cau |5
Acoptts1a x=2+t;y =3—2t;z=—t thé vao pt (S) ta duoc 0.25
t? +(6-2t)° +(t+1)° =25 '
t=3= A(5,-3,-3)
3t*-11t+6=0< 2 85 2 0.25
=-=B|-:5i—5
3 33 3
Goi (P) 1a mp chira Ox va song song A. Hai Vecto i= (,0;0) va u= &-2;,-1)
khong cung phuong, c6 gia song song hodc nim trén (P) nén (P) c6 vtpt 0.25
n_|/\u—(01 -2)=(P):y-2z+D=0
. |—3—2+ D|
(P)tiep xtic (S) < d(l;(P)=Re— 77— =
J5 0.25
<|D-5| =55 < D=5+5/56=(P):y—2z+5+5J5=0
Cau |6
Tam giac BCH vudng tai B
— HC=yBC?+BH? =2
y Goc gitra SC va (ABCD) 1a goc 0.25
SRR . SCH = SCH =45° = tam gidc SHC
vuong can tai H = SH = HC :S?a
1 1 5a 10
Vs asco = §SABCD'SH = 5432-7 = 333 0.25
Goi E 1a dinh thr 4 cua hbh BCAE = BE//AC 0.25
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4 4
:3dWHm:dmmww:dmw%»:§¢mwm(DOAB:§HB)

Goi M 14 trung diém cta BE.
Tam gidc ABE vuong can tai A = AM 1 BE,AM = a2

3 3a2

K¢ HI // AM = HI L BE,HI :ZAM =

Ké HK LSl = HK L (SBE) = dy; sge) = HK
1,1 _ 15

Ta co

= + = HK
HK? HS? HI? 2/59
4 15 10

—. a= a
3259 59

= d(Ac;SB) =

0.25

Cau

7

bK: y—-2x+1>0,4x+y+5>0,x+2y—-2>0,x<1
THl.{y_ZXH:O@{XZl:{O:O (Khéng TM he)

3-3x=0 y=1"|-1=410-1 '
TH 2. x#1,y #1. Pua pt thir nhit vé dang tich ta dugc
X+y-—2

(x+y-2)2x-y-1)= JY—2x+1++/3-3x

0.25

1
JY—2X+1++/3-3x

(X+y—2){

1
JY—2x+1++/3-3x

+y—2x+1J=0[Doy—2X+120n&1

+y—-2X+1>0=>x+y-2=0

0.25

Thay y=2—X vao pt thir 2 ta duge X2 +X—3=+/3x+7 —v2—X
X+ x=2=3X+7-14+2—-+/2—-X
3X+6 2+ X

+
J3x+7+1 2+¢2—x

& (X+2)(x-1) =

0.25

c:(x+2ﬂ_ 3 L +1—XJ=O

»\/3x+7+1+2+x/2—x

3, 1
3X+T7+1 2++2—x
Viy x+2=0<x=-2=y=4 (TMbK)

Do X<1 nén +1-x>0

0.25

Cau

8
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Tt gite ABKE noi tiép Y. =l
— AKB = AEB = 45° = AAKB vudng ’ 0.25
cantai A = ABK =45°
/“ ‘\\;\\
_ _ // R \\ N
bt BK ¢6 vtpt ni =(3;1), goi n2 =(a;b) 1a vtpt ciia dt AB va ¢ 1a goc gitra BK va
B o oo | pash 1
f— ¢: — = = —
‘annz‘ JioAaz b2 2
b 2a 0.25
[3a+b| = /5. a2+b2<:>4a2+6ab—4b2=0<:>{ 2t
a=-
Véi a=-2b, chon n, =(=2;1) = AB:—2x+y—-5=0= B(2;9) (Loai)
Vi b=2a, chon n, =(,2) = AB: x+2y—5=0= B(5;0) (TM)
Tam gidc BKN c6 BE va KA 1a duong cao = C Ia tryc tdm cua BKN
=CN LBK=CN:x-3y+10=0. AABK va AKCM vuoéng can
1 1 1 1 BK — ——
=>KM=—CK=—F+AC=—F—.—BK =—= BK =4KM
x/i 2x/§ 2«/5 ﬁ 4 0.25
M =MN ~BK = M G%J: K (3;6)
AC qua K vuong goc AB = AC:2x—-y =0 0.5
A=AC N AB = A(L?2). C la trung diém ctia AK = C(2:4) '
Cau |9
Tacé InS= bln(a+\/a2 +1)+c|n(b+x/b2 +1)+a|n(c+\/c2 +1)
Xétham s6 f(x) = In(x++/x% +1), x> 0. Tiép tuyén ciia db thi ham 6 tai diém | 0,25
3 4 3
—:In2 | ¢6 phuong trinh y=—Xx+In2—=
( 1 J phvong trinh y == c
Chimg minh duoc In(x++/x2 +1) < gx +In2 —g, Vx>0 0.25
= In(aJr\/a2 +1) < ga+ In2 —g . Tuong tu, cong lai ta dugc
4 3 0.25
InSSg(ab+bc+ca)+Lln2—gJ(a+b+c)
Cubi cung sir dung bt dang thic (ab+bc +ca) < %(a +b+c)? va gia thiét 0.25
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a+b+C:%,rﬁthntathudu’qc |nSS%|n2.Tﬁdé S<4i2.

Ding thirc xdy ra khi va chi khi a=b=c= % . VAy gié tri 1on nhét cua S 1a 442 .
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 19

2x+1

Cau 1 (2,0 diém ) Cho ham s6 y = :
X_

a) Khao sat su bién thién va v& do thi (C) ctia ham s di cho.
b) Viét phuong trinh ti€p tuyén cua do thi (C) tai giao di€ém cua do thi (C) véi truc Oy. Tinh
dién tich tam gidc tao thanh bai tiép tuyén dé vai cac truc toa do Ox va Oy.

J3sin2x—2cos? x -1 B
2c0sx—1

0

Cau2 (/,0diém)  a) Giai phuong trinh:

b) Giai phuong trinh : 3" +(x-5).3'~x+4=0
Cau 3 (1 diém )

a) Tim s6 phtc z thoa man diéu kién |z|=5 v ‘E+1—5i‘ =5

b) Mbt t6 ¢6 10 hoc sinh gém 6 hoc sinh nam va 4 hoc sinh nir. Xép hang doc ngau nhién cac
hoc sinh trong t6. Tinh xac suat dé xép dugc khong c6 hai hoc sinh nit nao ding ké nhau.

1
. 1
Cau 4 (1,0 diém ) Tinh tich phan | = jx(& N jdx.
0 —X
Céu 5 (1,0 diém ) Cho hinh chép S.ABCD c¢6 day ABCD 13 mot hinh chit nhat c6 AB=2a, AD =
a. Tam gidc SAB vuong tai S ¢c6 SB = a+/3 va nam trong mit phang vudng goc véi mp(ABCD).
Tinh thé tich khéi chop S.ABCD va khoang cach giira hai duong thang AC va SD.

Ciu 6 (1,0 diém ) Trong mit phang toa do Oxy, cho tam gidc ABC c¢6 ban kinh duong tron ngoai
tiep 1a 345. Biem M(1;3) dugc xdc dinh: MB=-2MA . Piém N(3;-1) thudc duong thang AC sao
cho MN song song véi BC. Pinh B thudc dudng thang d c6 phuong trinh : x+y=0 va hoanh d¢
diém B 16n hon -4. Viét phuong trinh dudng tron ngoai tiép tam giac ABC.

Céu 7 (1,0 diém ) Trong khong gian toa d6 Oxyz, cho dudng thang d: _leyT_Z _ Z_;?’ va hai mit
phing 1a (P): x + 2y + 2z + 1 =0, (Q): 2x — y— 2z + 7 = 0. Viét phuong trinh mit ciu (S) c6 tim
I nam trén dudng thang d va tiép xtic voi hai mat phang (P) va (Q).

Céu 8 (1,0 diém ) Tim sb thuc m sao cho phuong trinh: 2% -2 + mx+2 =4x2 -4 —x+2 ¢o
nghiém x eR

Cau 9 (1,0 diém ) Cho cac s6 thuc duong x,y,z thoa man x? 1y 72 =3. Tim gié trj 16n nhat

Cﬁabléu thl'l’Ci szy_|_yz_|_zx_|_—.
X+y+z
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THANG LONG DAP AN PE SO 19

PE THI THU QUOC GIA

Cau

1

e Tap x4c dinh: D = R \{1}

e Su bién thién: y/ = — ;<0 Vx=1
(x-1) 0.25
, (i) & (1:40)
Ham s6 nghich bién trén cac khoang
Ham s6 khong c6 cuc tri
Gi6i han va tiém can:
JLTwy =2  Tiém cén ngang: y =2 025
Iirg y =+ ; Iir[] y=—o Tiém can ding: x=1
BBT | x |- 1 +00
la 2 +00 0.25
y \ \
-00 2
v
p 0.25
Do thi cit Oy tai A(0;-1). 0.5
Ti€p tuyén cua (C) tai A c6 phuong trinhla: y=f'(0)x—1< y=-3x-1 '
Tiép ,tuyé'n cat Oy tai A(0;-1) 095
1b | VacatOxtai B(-1/3;) '
Tiép tuyén tao v6i Ox, Oy tam gidc OAB vudng tai O c6 S 1a
s .-tonoB=111-1 02>
~OAB 2 : - 2 - 3 - 6
Cau |2
dk :cosx # 1
2a pt <> /35N 2x—2cos? x —1 = 0<> /3 5in 2X — cos2x=2 0.25

<:>sin(2x-%) =1ls x:%+k7r
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DK:>X=4?”+m.27z' (meZ) 0.25
X t=1
5t 3 =t, t>0 y thanh : t2+(x=5)t-x+4=
bat Pt tro thanh : t'+(x-5)t-x+4=0& - 0.95
Vo1 t=1, ta c6 x=0
2b | Voit=-xt+4,tacd: 3 +x-4=0
Xéthamsé : [()=3"+x-4 trénR 0.25
Ta c6 f(x) dong bién trén R, pt : f(x) =0 c6 t6i da mot nghiém nén x=1 1a nghiém
duy nhat cua pt do.
Két ludn: pt c6 nghiém x=0 va x=1
Cau |3
bat z=a+bi (a, b thudc R)
z|=V5=a’+b*=5 (1) 0.95
|2+1-5i[=5 < (a+1) +(-b-5)" =25 (2)
a=2
Tu (1) va(2) taco hé pt: [a®>+b*=5 29
2 2 = ==
(a+1)+(-b-5) =25 | |27 13 0.5
-2 :
13
Vay c6 z=2-1 hodc z —_—29—_—2|
13 13
S6 cach xép hang doc ngau nhién 10 hoc sinh trong t6 la: n(Q) =R, =10! 0.25
Goi A la bién cd :” Xép hang dugc khong c6 hai hoc sinh nit nao ké nhau”
Moi két qua thudn loi cia bién c6 A dugce thuc hién qua cac cong doan:
3p | ) Sép thir tu 6 hoc sinh nam, s6 cach 1a: P, = 6!
+) Chon 4 khoang tréng trong 7 khoang tréng tao ra gitta cac hs nam ( Ké ca 0.25
khoang dau va khang cudi) va sip tht ty 4 hs nir, s6 cach 1 : A;l
61420 1
n(A) =61420> P(A) :1—0!26
Cau |4
1 1 1 1
| = _[x \F de jx«ﬁdx 4dx 0.25
0 V4 0 o N4—X
L3 5[t
Ilzj‘xzdx:gx2 _2 0.25
) 57| 5
"X 17 =
1, :Igdx :—I(4—x2)2d(4—x2)
oNA-xt 279 0.25
1
=—\4-x*| =2-4/3
0
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2 8
Vay I=l-1, =2 -2+\3=3-C 0.25
Cau |5
Tam gidc SAB vuong tai S, ké
SH 1 AB,SA=a: SH=%
(SAB)L (ABCD) 0.25
(SAB) N(ABCD) = AB SH 1 (A8CD)
s, =
ta co : sy (saB)
SH 1 AB
ABCD 14 hinh chir nhat, S s, =a.2a=2a’
1 a’\3 0.25
VS.ABCD = g SH 'SABCD =T 5
2
Tacod AH = AH'é\B = SA2 =1 . Xét :
AB AB? 4
AC.HD =(E+ﬁ).(ﬁ—ﬁ)
T S —
=(AB+ AD).(AD—-AB)
4
AR? 0.25
_~—AB + AD? :%4az+a2 =0
Vay AC L HD ma AC L SH, vy AC L(SHD) taiI 14 giao diém ctia AC va HD
Trong mp(SHD) ké 1 L SD taiJ
Taco 1L AC tail
Vay duong thang 1J 1a duong vudng goc chung ctia SD va AC, d(AC,SD) = IJ
H_JA_HA 1
ID IC CD 4
AC=vAD? +CD? = a\/5 = Al = % — AD = 2a5\/§
a3 2a6 0.25
D -sSHD = N0 2 5 _a¥s
SH SD a2 J10
Vay d(AC,SD) = =23
J10
Cau |6
e MN=25
e BC//MN, M thuoc doan A B sao
cho AM=% AB 0.25
e Tacod MN:%BC: BC =645
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BC 6.5
— =2Re —— =65+, .
* sinA sin A \’FVaydu’OHg

=sinA=1= A=90°
tron ngoai ti€p tam giac ABC la
duong tron duong kinh BC.

e ViBed xty=0=B(t;-t) teR,t>-4
L 3t
—_— —_— A_ J—
* AM=lAB— 2 At
3 9+t 2 2

Ya= 2

0.25

Tac6 AM L AN = AM.AN =0
ma: m(%;—‘tfj,m(ﬂ;‘t‘“j

2 2

:‘(tglJ-[tzgj%_t;SJ-[_t;lJ:OC’Eiz(waw

0.25

Véi t=-3 ta c6 B(-3;3), A(3;3) ; AC=3AN = C(3;-9)
Puong tron dudng kinh BC ¢6 tim 1(0;-3), ban kinh 35 ¢6 pt 1a x? +(y —9)2 =45

0.25

Cau

7

Mit cau (S) c6 tam I
X=—t

dcopttsla: Jy_oy¢ led = I(-t;2+t;3+2t)
z=3+2t

0.25

Vi (S) tiép xuc v4i 2 miat phang (P) va (Q) nén ta co:
a0t (P = d(5(Q) e P "”‘”@[t =5

3 3 t=-1

0.25

(=5 thi I(-5:7:13) va (S) ¢6 ban kinh R=12
2 2 2
ptcia (S)1a: (X+5) +(y—=7) +(z+13) =144

0.25

t=-1 thi I(1;1;1) va (S) c6 ban kinh R=2
ptota () la: (X=1) +(y-1) +(z-1) =4

0.25

Cau

8

bk: x=2

pt< (1+m)Vx+2=3x" 4 - 2x -2
4/ ,2

4 —4—2\/x—2©m+1:</x—2_2\/x—2

JX+2 X +2 X +2

sSm+l=

0.25

X—2 ,
= t=,4/ =f(x) VX €| 2;+0), taco:
Dat ) (X) [ )

F(x)= 0 vx>2 Ma:limf()=0; limf(x)=1

(x+2)? i/(i;gj

2

X

0.25
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P (x) n

1 /
f(x)

0

Vay te [0,1) VX e [2;+OO)

Phuong trinh tré thanh : m+1=t — 2t*(*). Pt da cho c6 nghiém xR khi va chi
khi pt(*) co nghiém t<[0;1)

0.25

Xét ham 56 9(8) = t=2t° véi wie[oy)
Tacd: g (t)=-4t+1; g (t)=0 -1
4

1
¢ 0 Va

g’(t) + 0 -

g(t) o/ ~

Duya vao bang bién thién ta thiy pt : g(t)=m+1 c6 nghiém t<[o;1) khi

-1< m+1s1
8

<:>—2<m£—Z
8

0.25

Cau

(x+y+z)2:x2+y2+22+2(xy+yz+zx)

(x+y+2z) -3
2
Ma CM duge O<XY+YZ+2ZX<X*+y*+2°=3

S XY +YZ+2ZX = (Vi X2 +y*+2°=3)

bat t=xt+ytz taco 0< <3< 3<t<3

0.25

Khido P=fy=t 3,5 voi t & (/3:3]
2 t ’

0.25

3
f'(t)zt_%:# f()=0=t*-5=0=t=35
t t
E 5
3

£ (1) +

t

f(t) 3

0.5
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5

N

f(t) < 14 dau dang thtrc xay ra khi : x=y=z=1
3

Viay GTLN cua biéu thirc P 1a 14/3 va dat dc khi x=y=z=1
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG DPE SO 20

Céu 1 (2,0 diém). Cho ham s6 y = —x* +3mx> +3(1—-m>)x+m* —m (1)

a) Khao sat sy bién thién va v& do thi ctia ham s (1) khi m = 1.

b) Tim m dé d6 thi ham s6 (1) c¢6 hai diém cuc trj ndm vé cung mot phia cia dudng thing y =1
(khong nim trén dudng thing).

Cau 2 (1,0 diém).

a) Giai phuong trinh log, x +log,(10—x)=2.

b) Giai phuong trinh cos 2x + (1+ 2 cos x)(sin x —cos x) =0

Céu 3 (1,0 diém). Tim gia tri 16n nhat va nho nhat ciia ham s6 y =e*(x* —x—1) trén doan [0;2].
Cau 4 (1,0 diém).

a) Cho n 1a s6 ty nhién théa man 2C2? +342, =326. Tim hé s6 cua x° trong khai trién nhj thic
. 7 , 3Y
Niuton cua | 2x" ——=| ,x>0.
Jx

b) C6 40 tam thé duoc danh so tir 1 dén 40. Chon ngiu nhién ra 10 tam thé. Tinh xac suat dé
trong 10 tim thé duoc chon ra c6 5 tim thé mang s 1¢, 5 tim thé mang s6 chan trong dé chi co
dung mot tim thé mang sb chia hét cho 10.

Céau 5 (1,0 diém). Trong khong gian véi hé toa do Oxyz, cho tam gidc ABC voi A(LL-12)
B(-1; 1; 3), C(0; 2; 1). Tinh dién tich tam giac ABC va tim toa d0 chan duong cao ké tir 4 ctia tam
gidc ABC.

Céu 6 (1,0 diém). Cho hinh chop S.4BC c6 ddy ABC 1a tam giac vudng tai 4, mit bén SAB 1a tam
giac déu va nam trong mit phiang vudng goc véi mat phang (4BC), goi M 1a diém thudc canh SC
sa0 cho MC =25M . Biét AB=a , BC = a3 . Tinh thé tich cua khdi chép S.ABC va khoang cach
gitra hai duong thang AC va BM.

Cau 7 (1,0 diém). Trong mit phang véi hé toa 6 Oxy, cho tam gidc ABC noi tiép dudng tron (7)
c6 phuong trinh (x—1)* +(y—2)* =25. Céc diém K(-1 ; 1), H(2; 5) 1an luot 1a chan dudng cao ha
tor A, B cua tam giac ABC. Tim toa do cac dinh cua tam gidc ABC biét ré“mg dinh C ¢6 hoanh d6
duong.

> 2 3= 2_3 7
Cau 8 (1,0 didm). Giai hé phuong trinh |V~ ry+3=) -3x 7
Jy—1+2y" +1=Jx + x> +xp+3y

Céu 9 (1,0 diém). Cho x,y,z1a cac sb thuc thoa man x> +y* +z> =9, xz <0. Ching minh ring
2(x+y+z)—xz<10.
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA

THANG LONG DAP AN DE SO 20

Cau

1

Khim =1, taco ham sb y=—x"+3x
1) Tap xac dinh : D=R.

2) Su bién thién: 0.25
* Gigi hgn : lim y = lim (=x* +3x) = +o0, lim y = lim (—x" +3x7) = o0
*Baohc‘mg y’=-3x2+6x,y’ =0 <x=0,x=2.
* Bang bién thién:
X -0 0 2 +o0
y' - 0 + 0 -
0.25
la + o0 4
. \ / \
0 -®
- Ham s6 nghich bién trén cic khoang (-o0; 0) va (2; + o), dong bién trén khoang
0;2) q 0.25
- Ham s6 dat cuc dai tai x = 2, ycp = 4, dat cuc tiéu tai x = 0, ycr =0.
3. Do thi: DO thi giao vai truc tung tai
0(0; 0), giao V(')j truc hoanh tai O(0; 0); ’ 0.95
A(3; 0), nhan diém uon /(1;2) lam tdm doi xing ’
*Piémuon: y’=-6x+6,y’ =0 < x=1D06 thi ham so c6 1 diém uodn 1(1;2)
y'==3x% + 6mx +3(1—m?) 0.25
V=0 -3x" +6mx+3(1-m’)=0, y' c6 A'=9m> +9(1—-m’)=9>0 0.25
Suy ra y' luon c6 hai nghiém phan biét x, =m—1, x, =m+1 '
1p | Khidoham sO ¢6 hai cuc tri 13 y, = y(x,) =2(m—1), y, = y(x,) = 2(m+1) 0.25
Theo bairatacod (y,—D(y,-1)>0<=(2m-3)2m+1)>0=m >%,m<—%
0.25
A 1 3
Vay me| —oo;—— |U| =5+ |.
=35
Cau |2
Diéu kién: 0<x<10.Ta co log, x +log,(10—x) =2 <> log,(10x —x*) =2 0.25
2a
< 10x—x* =16 <> x=8,x=2. Vay phuong trinh c6 nghiém x=2, x=38 0.25
cos 2x + (1 + 2 cos x)(sin x — cos x) =Oc>(sinx—cosx)(cosx—sinx+1) =0 0.25
: x/Esin(x—szo =" tikr
sinx—cosx=0 4 4
2b Losx—sinx+1:0 @
0.25

\/Esin(x—%jzl x=%+k27z,x:7z+k27r

Vay phuong trinh ¢6 nghiém la: x = % +km,x= % +k27,x=nw+k27 (k € Z)
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Cau |3
Taco:y'=e'(x*’ +x—2) nén y=0e (X’ +x-2)=0=>x=Lx="2¢ [0'2] 0.5
y(0)=-1, y()=—e, y(2)=¢€*. Tr d6 ta c6 max y = y(2) =¢*, min y = y(1) = —e 0.5
[0;2] [0;2] .
Cau |4
2C? 4342, =326 < n(n—1)+3(n+2)(n+1)=326 025
on*+2n-80=0 < n=8n=-10 (loai). '
\ 3 32 S5k
Ta ¢6 khai trién | 2x° ——= Cy(2x*)* "[ —) CE** (=3 x 2
ta 2o Baeer (- f] sRaro
. . — 0.25
SO hang chira x°ung voi k thoa man 325K k=4
Vay hé sb ciia x° 1a C/.2*(=3)* =90720
SO phan tir ctia khong gian mau 1a Q) = C}
C6 20 tam thé mang sd 1¢, 4 tAm thé mang s6 chia hét cho 10, 16 tim thé mang s6 | 0.25
chdn va khong chia hét cho 10.
4 'Goi 4 1 bién cb da cho, suy ra [Q | = C3.CC,
Q 5 4 ~1 .
Vay x4c suét cta bién cd 4 1 P(4) = | A| C2°'C:106C4 _ 1680 0.25
) Cio 12617
Cau |5
AB = (-2.21), AC = (~1;3;-1) =[4B, AC] = (-5-3;—4) 0.25
y Vom0 52
Dién tich tam gidc ABC: S ;- = 5‘[AB,AC]‘ = 5\/5 +3°+4° = — 0.25
Goi H(a;b;c) 1a chan dudng cao cua tam gidc ké tur 4.
a+1=k(0+1) a=—-1+k 0.5
Tacd BH =kBC = {b—1=k(2-1) <= {b=1+k = AH =(k—2k+2;1-2k) '
c—-3=k(1-3) c=3-2k
Do AH 1 BC nén E.B_c'=0©k—2+k+2—2(1—2k)=0@k_— VayH( % g gj 0.25
Cau |6
Goi H 14 trung diém ctia AB
= SH 1 AB .Do (S4B) L (ABC) nén
SH L (ABC) 025
Do S4B 1a tam giac déu canh a nén '
SH:§. AC =~/BC? - 4B> =a\2
Thé tich khéi chép S.ABC 1a
1 1 a’J6 | 0.25
Vsie =5 SH.S e = SHABAC ===
Tir M ké duong thang song song voi AC cat SA tai N = AC// MN = AC /[ BMN) 0.25
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Ta c6 AC L AB=> AC 1 (SAB) ma MN// AC = MN L (SAB) = (SAB) L (BMN)
Tu A ké AK L BN(K € BN) = AK L (BMN)
— AK = d(A,(BMN)) =d(AC, BM)

MC 2 AN 2 2 24’ 2
O =32, =5 7P Pmn=75 SAB:_a\/g:a\/?_,
sC 3 SA 3 3 3 4 6
BN? = AN® + AB® —2AN.ABcos60° = & — BN = ““/_ K =2y _ a2t . 025
9 BN 7
Vay d(AC,BM)= “*F
Cau |7
A (T) c¢6 tam 1(1;2) . Goi Cx 1 tiép tuyén cia (7)
tai C. Ta ¢6 HCx=ABC:%SdAC 1)
! Do AHB = AKB=90" nén AHKB la tir giac ndi | 0.25
| tiép = ABC = KHC (cing bu v6i goc AHK ) (2)
DU 2 Tur (1) va (2) ta c6 HCx = KHC = HK // Cx.
Ma IC1Cx=IC 1L HK.
Do d6 IC c6 vecto phap tuyén 1a KH = (3;4), IC c6 phuong trinh 3x+4y—11=0
Do C 1a giao ctia IC va (T) nén toa do diém C 1a nghiém ctia hé 0.5
3x+4y-11=0 x=5 [x=-3 . '
) , = ; .Do x.>0 nén C(5;-1)
(x=-D)"+(y—-2)" =25 y=—1|y=5
Puong thang AC di qua C va c6 vecto chi phuong 1a CH = (-3;6) nén AC c6
phuong trinh 2x+y-9=0.
Do A4 1a giao cua AC va (T) nén toa do diém A 1a nghiém cta hé 0.25
2x+y-9=0 =1
g y2 , * a (loal) Do do6 A(1;7)
x-D)"+(ry-2) :25 y= 7
Puong thang BC di qua C va c6 vecto chi phuong 1a CK = (—6;2) nén BC co
phuong trinh x+3y—-2=0.
Do B 1a giao ciia BC va (T) nén toa d6 diém B 1a nghiém ctia hé 0.25
x+3y-2=0 x=—4 x= :
) , (loal) Do do B(—4;2)
x-D)"+(ry-2) :25 y=2"
Vay A(;7); B(—4.2); C(5:-1).
Cau |8
Ve +y+B3=11-3x+J7 (1
Ta c6 hé phuong trinh Y yo @
Jy=1+2y* +1=Jx+x* +x3+3y (2) 025

Diéu kién: y>1,x>0,)* >3x.

@& y-1-Vx+ (' =2y +D)->" +(* ~ =) =0
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y_l_x 2 2
—F+(-D)" =x"+y(y-x-1)=0
[N -1 »(y )

1
@(y—x—l)[m+2y—l+xJ—O

S y=x+1 [Do

=

+2y—1+x>O,VyZI,VxZOJ

1
y—1+\/;

0.25

+) Thé y vao (1) ta duge Vx? +x+1—+x’ —x+1 =73 (3)

Xét f(x):\/x2+x+1—\/x2—x+l,

. 2x+1 2x -1 2x +1 2x -1
f'(x) = 2 B 2 - 2 B 2
Wk +x+1 20X —x+1 J@x+1P+3  J@2x—1)+3

0.25

Xeét g(t)= ﬁ, g'(H)= ﬁ >0,VseR suy ra g(t) dong bién trén R
Do 2x+1>2x—-1nén g(2x+1)>g(2x—1) suyra
f'(x)=g2x+1)—g2x-1)>0,vxeR.
Do d6 f(x) dong biéntrén R, nén 3) < f(x)= Q)<= x=2=y=3
Vay hé¢ da cho c6 nghiém (x;y)=(2;3)

0.25

9

Giasu x<y<z,do xz<0nén x<0.

2 2 2
Do X’ +)*+2°=9=x><9=xe[-3;0]. Tacod yzﬁ(yzz} <2 ;Z , do do

0.25

2

2
2(x+y+z)—xyz£2x+2\/2(y2+zz)—x.y ~z

2 3
= 2x+2,/2(9 - x?) —@:%—%ﬂzw/z@—xz)

0.25

X Sx > . 3 5 242x
Xet =———+2,/209- véi xe[-3,0] = f'(x)==x"—=—
f(x) ) 9O—-x7) [-3:0] = f'(%) 5 73 oo

f'(x)=0©§x2—§— 22x =0 V99— x*(5-3x%) =—4/2x
2 2 Jo-x
< (9-x2)(5-3x%)7 =32x7 (Piéu kién 5-3x*>0)
25

Sox® —111x* +327x* -225=0= x* =1,x* =3,x’ =?

Do x* S% nén x’ =1< x=-1,x=1(loai).

0.25

f(-3)=-6./(-1)=10.(0) =612 suy ra max f(x)=f(~1)=10
Nhu vay 2(x+y+z)—xz < f(x) <10

0.25
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x=-1

Loy . =-1
Dau bang xay rakhi { y==z = {x

y=z=2
y+z:d209+f):4

VAy 2(x+ y+z)—xz <10. Ding thirc xay ra khi (x; y; z) 1 méot hoan vi cua (-1; 2;
2)

61
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TRUNG TAM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 21

Céu 1 (2,0 diém) Cho ham sb y = ZX_—Z?’ c6 dd thi (C)

a) Khao sat su bién thién va v& d6 thi (C) ciia ham sb

b) Viét phuong trinh tiép tuyén véi dd thi (C) tai giao diém cua d6 thi véi truc tung
Cau 2 (1,5 diém) Giai cac phuong trinh sau

a) COsX—Cos2x+sinx=0

b) log, (x*—6)=log, (x—2)+1
Cau 3 (1,5 diém)

a) Tinh tich phan: 1= [(e™ +x)cos x.dx

O N [ N

b) Mat hop dung 9 thé duoc danh s6 1,2,3......9. Rat ngdu nhién 3 thé va nhan 3 sb ghi trén
ba thé v&i nhau. Tinh xac suat dé€ tich nhan duoc 1a mot so 1é

(4x* +1)x+(y-3)5-2y =0

4x% +y? +23-4x =7

Cau 5 (1,0 diém) Cho x>0,y >0 thoa man x’y+xy® =X+ Yy +3xy. Tim gia tri nho nhat cia

biéu thirc

Céu 4 (1,0 diém) Giai hé phuong trinh sau {

P=x*+y? +—(1+2XY)2 -3
2Xy

Cau 6 (1.0 diém) Trong mat phang toa do Oxy cho duong thang A:x+y+2=0 va dudng tron
(C) : x> +y?—4x—2y=0. Goi I 1a tAm cua (C), M 1a diém thuoc A. Qua M ké céc tiép tuyén MA
va MB dén (C) (A va B 1a cac tiép diém). Tim toa d6 diém M, biét tir gidc MAIB c6 dién tich
bang 10
Ciau 7 (1,0 diém) Cho hinh chép S.ABC c6 day ABC la tam gidc déu canh a hinh chiéu vudng
goc cua S trén mat phang (ABC) 1a diém H thuoc canh AB sao cho HA =2 HB. Géc giita duong
thang SC va mit phang (ABC) bang 60°. Tinh thé tich ctia khéi chop S.ABC va tinh khoang cach
giita hai duong thang SA va BC theo a
Cau 8 (1,0 diém) Trong khong gian véi hé truc toa do Oxyz, cho ti dién OABC Vi
A=(12;,-1),B=(2-13),C =(-2;33),0=(0;0;0)

a) Tinh thé tich tt dién OABC

b) Tim toa d6 diém D nam trén mat phang (0xy) sao cho ti dién ABCD c¢6 cac canh ddi dién

vuong gboc véi nhau
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PE THI THU QUOC GIA

THANG LONG PAP AN PE SO 21
Cau |1
Tap xac dinh: R\{2}
- limy=2, Iirp y=2=y=2 latiém can ngang 0.25
- Tiém can dang x=2
Su bién thién: y'=— - <0,VX#2
(x—2) 0.25
= Ham s6 Ham s6 nghich bién trén khoang (—o0;2) va (2; +00)
Bang bién thién:
X |7® 2 400
y' B —
> 0.25
i 2
Do thi ;
,,,,,,,,,,,,,,,,,,,,,,, 0.25
+ Db thichtOytai M=[0:> ], =2
1 yle |75 Ty 0.25
1b
+ Tiép tuyén tai M c6 phuong trinh y = % x+g 0.25
Cau | 2
+ Phuong trinh tuong duong véi phuong trinh
(sinx+cosx)(1-cosx+sinx)=0
) 0.25
sinx+cosx=0
=< .
LII‘]X—COSX+1=O
2a ) T
+ sinx+cosx=0<=x=——+kr,keZ 0.25
1 x=k2rx
. . T
+ sinx—cosx+1=0<sin| X—— |=——= keZ
2b | +DK x>/6 0.25
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+ V61 BK phuong trinh tuong duong véi phuong trinh
log, (x* —6) =log, [ 3(x—2)]

X —6=3(x-2) | ¥ 70
X=3 0.25
+ Két hop v&i DK nghiém cila phuong trinh x =3
Cau |3
: : :
l, = J'cosxes'”xdx jes'“xd (sinx) =™ [=e-1 0.25
o 0
b 2 7 - 5
3a || :_[x cos x.dx = j (sinx) xsinx/—jsin xdx ==+cosx/==-1 0.25
0 0 0 0 2 0 2 '
Vay I:I1+I2:e+%—2 0.25
+ Goi T la phép thir “Lay 3 thé trong 9 the” = || =C . =84
. . 0.25
3b Alabién ¢ “ Tich 3 s6 lasd 1€”=|Q,|=C . =10
10 5
+ P(A)===—
( ) 84 42 0ieS
Cau |4
x<3
+ DK : 4
y= E
, 0.25
+ Phuong trmh thr nhat trong h¢ tuong duong véi phuong trinh:
(4x* +1)2x =(5-2y+1)\5-2y (1)
Xét ham s6 : fy = (t2 +1)t = f'=3t’+1>0=> iy ddng bién trén R
Phuong trinh (1) trong hé twong duong v&i phuong trinh
x>0
0.25
f(ZX) = f\/ﬁ & 2x=5-2y < v 5_4x2
2
Thay vpo ph-—ng trxnh (2) trong hO ta ci ph-—ng trxnh:
%—6% +A4X" +23-4x =7 (*)
* Xét ham sd f (x) = 4x* —6x° +%+ 24/3—4x trén [O;ﬂ 0.25
4
f'(X) = 4x(4x* -3) - <0
(x) =4x( ) i
Mat khac : f (1] =7 nén (*) < foy=f1 & X _1 = y=2. Tho- m'n ®iOu kiOn
2 3) 2 0.25
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1
Két luan: Hé c6 nghiem ¥~ 2
2

Cau

5

+Taco X*y+Xy® =X+ Yy+3xy
S XY(X+Yy)=x+y+3xy (1) dox>0;y>0nénx+y>0
(1):>x+y=1+1+32i+3:>(x+y)2—3(x+y)—420
Xy X+Yy
=[(x+y)+1][(x+y)-4]20=x+y =4

0.25

(1)<:>l:i+i <:>1—i:i
Xy X+Yy X+y Xy
3

X+y

NénP=(x+y)2+2-i:(x+y)2+l+
Xy

0.25

+Patx+y=t(t>4) :>P:t2+§+1= f (t)

3 - 1 r
+Ta c6 f'(t) = 2t - t%: 2t =3 >0 Vt>4 Nén f(t) dong bién trén nira khoang

t2

[4;400) => P:f(t)zf(4):%1

Hay gia tri nho nhat cia P bang %1 khi x=y =2

0.5

Cau

6

+ Pudng tron (C) tam 1(2;1),R=+/5

#S. =10 IAAM =10 < AM =2

N3

0.25

< MIZ—R?*=20
< MI? =25

0.25

+Coi M =(x;—2—-x)eA,MI? :25<:>(x—2)2+(—x—3)2 =25
X=-3

<:>x2+x—6:0<:>[
X=2

0.25

Vay M =(-3;1) hoac M =(2;-4)

0.25

Cau

7

a’\3

) 2

+ Ap dung dinh ly cosin trong tam gidc
AHC taco

HC? = AH? + AC* —2AH.HC.cos60°

_a7
3

+ SABC =

2
_ 1 e

0.25
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+Tam giac vudéng HSC ta co:

SH = HC.tan 60° = a*/_ a*/_
an 3= 0.25
2 3
YV la 3.aJ__ J_
3 4 3 12
K¢ At//BC, HI vudng goc véi At, HK L SI = HK L(SAl)= HK = i sa)
AIAH = HI = AH.cos IHA = AH .cos30°
2a 3_a\3 0.25
3 2 3
AHSI=—> + -t 1 3,3 24 H = Y7
HK2 HI? SH? a® 7a® 7a’ 2.6
+ Taco dSABC d(Bc(Als)) :d(B(AIS)) :Ed :E_ﬂ:%‘@ 0.25
, , 2 S 270 05 24
Cau |8
+ OA=(L2,-1),0B =(2-13),0C =(-2;3;3) 0.25
8a . 1 40_20
+ [OAOB|=(5-5-5)= | OAOB] OC——4O:>V—6‘[OA OE | oc‘ 5 0.25
+ Coi D=(x;y;0)emp(Oxy) theo bai ra ta co
AD.BC =0
- 0.25
BD,CA=0
8b | |CD.AB=0
-X+y-1=0
X=-2
= 3x—y+5:0<:>{ ~ =>D=(-2-10) 0.25

x—-3y-1=0
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TRUNG TAM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 22

Céu 1( 2 diém ) Cho ham s6 y = x> —3x* (C).
1. Kh:élo sat su bién thi@:n va Yé dd thi‘hém s6 (C). 7 ‘
2. Viét phuong trinh ti€p tuyén cua do thi (C) tai diém c6 hoanh d6 bang 1.
Céu 2 (1 diém)
l+tana
sin2a
b) Cho s6 phic z thoa man: 2z —i.z = 2+5i. Tinh modun ctia s6 phac w = 22 + 2
Cau 3 (0,5 diém)
Giai phuong trinh sau: log; (x—3)+log ; (x—3) =3

Ciu 4 (1 diém)
1+ 20X = 20X +3x+1 9

1-24x% —x+1

a) Cho géc a thoa man %<a<7r va Sinazg. Tinh A=

Giai bat phuong trinh sau:

Céu 5 (1 diém)
2
Tinh tich phan sau | = ["x(2x—In x)dx

Ciu 6 (1 diém)

Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh a, tam giac SAD can tai S va nam trén
mit phang vudng goc véi mat phang (ABCD). Goi M 1a trung diém ctia CD; H 1a hinh chiéu
vudng goc cua D trén SM; Biét goc giita hai mit phang (SBC) va (ABCD) bang 60°. Tinh thé tich
khéi chop S.ABCD va khoang cach tir H dén mat phang (SBC) theo a.

Cau 7 (1 diém)

Trong khong gian véi hé toa do Oxyz cho duong thang d va mat phang (P) c6 phuong trinh
d: X;1: yzZ _2°5 ;(P):2x+2y—2z+1=0. Tim toa do giao diem | cua dudng thang d va
mat phang (P). Viét phuong trinh mat phang (Q) song song véi (P) va cach (P) mét khoang bang
2

3

Céu 8 (1 diém)

Trong mit phang véi hé toa d6 Oxy Cho hinh vudéng ABCD c¢6 diém C(2; -2). Goi diém I, K lan
luot 1a trung diém cua DA va DC; M(-1; -1) 1a giao cua BI va AK. Tim toa do cc dinh con lai
ctia hinh vuéng ABCD biét diém B c6 hoanh d6 duong.

Ciu 9 (0,5 diém)

Poan truong THPT Hién Da thanh 1ap 3 nhém hoc sinh mdi nhém ¢ 4 hoc sinh dé cham soc 3
bon hoa cua nha truong, méi nhom duoc chon tir d6i xung kich nha trudng gém 4 hoc sinh khéi
10, 4 hoc sinh khéi 11 va 4 hoc sinh khéi 12. Tinh xac suat d& mdi nhom phai c6 mat hoc sinh
khdi 12.

Céu 10 (1 diém ) Cho cac sé duong a, b, ¢ thay ddi thoéa man a+b+c <3 . Tim gia trj nho nhat

a’ b? C

Jo+8—(c-1F o 18-(a-1) Ja+8—(b-1)

2

cua biéu thic: P =
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PE THI THU QUOC GIA

THANG LONG DAP AN PE SO 22
Cau |1
+) TXD: D =R
+) Gigi han : lim y =+ 0.25
Db thi ham s khong c6 tiém cén
y'=3x*—6X
'—0 x=0
=0
y X=2
+) BBT
X —00 0 2 +00 0.25
y' + 0 - 0 +
0
y +oo/ ~
—00 -4
la +) Hém s0 dat cuc dai tai x4 =0; Y4 = 0.
Ham so6 dat cuc tiéu tai Xg = 2; Yot = -4.
+) Ham s6 dong bién trén cac khoang (—o0;0) va (2;+0) 0.25
Ham s6 nghich bién trén khoang (0;2)
[
|
‘/
|
‘‘‘‘‘‘‘‘‘‘‘ 0.25
/.
|
Gia sir tiép diém M(X_; Y, ). | 00t
Véi X, =1=y,=-2 '
b [=f(1)=-3 025
Vay phuong trinh tiép tuyén ciia do thi ham so tai diém M(1; -2) 1a
y=-3(x-1)-2hayy=-3x +1 0.25
Cau |2
Vi Z <a < nén sina>0; cosa <0, taco sin?a +cos?a =1=> cos? x=i
2 2 o025

., 3
lai co COSX:—E (vicosa<0)
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sina 41 5
it 1+—.| —=
1+tana_ 1+COSO! _ 5 ( 3)_25

Suyra A=— = — = ==
sin2a 2sina.cosa 24( 3) 72

3

5

0.25

2b

Dit z=a+bi=z=a-bi (abeR)
Taco:
2z2-i.z=2+5i < 2(a+bi)-i(a-bi)=2+5i
< (2a-b)+(-a+2b)i=2+5i

2a-b=2 a=3
e p—

{—a+2b=5 {b=4

Suyra z=3+4i

0.25

W :(3+4i)2 +(3+4i)=—4+28i
:>|W|:20\/§

0.25

Cau

3

biéu kién x > 3
Tacé PT < log; (x—3)+2log,(x—3)-3=0
X=95
& o5 ( Thoa man diéu kién)
X="—
8

log, (x—3) =1
log, (x—3)=-3

0.25

Vay phuong trinh c6 2 nghiémlax=5vax = %

0.25

Cau

4

x>0
biéu kién: 4 x?+3x+1>0 < x>0

1-24Ux*=x+1#0

0.25

2
Tacod 2yx> —x+1=2 (x—%) +%2 3>1 (vx=>0)
suyra 1—-24x2—x+1<0

0.25

BPT < X + VX% = Xx+1 < /x> +3x+1

<:>1+\/X+i—l < \/X+i+3 (Vi x = 0 khong thoa man bat phuong trinh)
X X

bat x+£:t:>t22 vi Xx>0.
X

0.25

Ta co 1+\/t—1<\/t+3<:>2\/t—1<3c>t<%

Suyra 23t<E:>23x+1<E
4 X 4

0.25
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1
—2>2
X LJ-f=0 13-V05  13+A05
wal 13 [4x*-13x+4<0 8 8
X 4
Cau |°
9 2 2
Taco | =L x(2x—1In x)dx:J'szdx—J'xln xdx 0.25
1 1
2 2" 14
Tinh 1, = | 2xzo|x:T == 0.25
1
du :%
) 2 _. lu=Inx X
Tinh I, =.[ xInxdx. Dat =
1 dv = xdx RS
=3 0.25
2 2 2|?
I, = X Inx —J'Zfdx=2ln2—5 =2|n2—§
2 || M2 4 4
=t =1, =8 22+ 3-8 oo 0.25
3 4 12
Cau |6
Goi I, J lan luot 13 trung diém cia AD
va BC.
Vi (SAD) L1 (ABCD) nén SI L
(ABCD). 0.25
ta co IJ L BC va SI 1L BC suy ra gbc
gitta (SBC) va (ABCD la SJI =60°.
1J = a.
Trong tam gidc vuong SIJ ta c6 Sl = 1J.
tan60° = a+/3.
SJ=+SI’+1J% =2a 0.25
Dién tich day 1 Spscp = a°.
3
Thé tich khdi chop S.ABCD 1a Vs agcep = %SI Spscp = %a\/iaz = a—f(dvtt) 0.25
2
Chung minh CD L (SAD). Trong tam giac vuong SDM co: SH = SDZ = 13
SM  SM 14
Ta cé Veuge _ SH _ 13 0.25

Ve SM 14

1
VSMBC = §-S| 'SABCM =

a3\/§:>V 13 a3 133’3
12 '

SHBC T 14" 12 168

10
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Lai c6 S, = %.BC.SJ = %a.Za =a’

13a°\/3
3 Ve _ 168 :13a\/§

— d(H,(SBC))= X -

ASBC

Cau

7

Goi I(1+2t; -2-3t; 5+4t) e d N (P) .
Vil e (P)néntacd 2(1+2t)+2(-2-3t)—(5+4t)+1=0=t=-1
= 1(-111).

0.25

Vi (Q) // (P) goi (Q) co dang 2x+2y—z+m=0
2 2
d((P)i(Q)=3=d(1(Q)=3

[-2+2-1+m| 2
Pt —_

Ja+4+1 3

m=3
m=-1

@|m—14=2@{

0.5

Viy c6 2 mit phang (Q) can tim 14 2x+2y—z+3=0 va 2x+2y—z—-1=0

0.25

Cau

8

Goi J 1a trung diém cua AB. khi d0| a 3 B
AJCK 12 hinh binh hanh = AK // CJ.
Goi CJ "BM = N = N Ila trung diém
cua BM. N
Chtng minh dugc AK L BI tir d6 suy M

ra tam giac BMC la tam giac can tai C.
Ta ¢6 MC(3,-1)=[MC|=10 = CM | '

=BM=AB =10
Trong tam gidc vuong ABM co

AB’ = BM.BI = BM A/ AB” + Al?

\/g D K c

- BM.AB7:> BM =22

0.25

= B 1a giao cua hai duong tron (C; \/1_0) va (M; 2«/5). Toa d6 diém B thoa
N {(x—2)2+(y+2)2 =10
man:

B(1; 1).
(x+1)2+(y+1)2=8 ~BLY

0.25

Phuong trinh duong théng AB codang: x-3y+2=0.
Phuong trinh duong thang AM co6 dang: x +y +2 =0.
= A (-2;0).

0.25

Tacé BA=CD = D(-1-3).

0.25

Cau

9

Gpi Q 1a khong gian mau: " Chon 3 nhom hoc sinh méi nhom cé 4 hoc sinh duoc
lay tur 12 hoc sinh trong d6i xung kich Poan truong”.
—n(Q)=C},CLC

0.25

11
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Goi A 1a bién ¢o: " mdi nhom phai co6 mat hoc sinh khoi 12"
=n(A)=3,(C;C;).(C;Co).(CiC3)
n(A) 3.,(CiCj).(c;ci).(cicy)

P(A)= ~
=PA=19) cicict

0.25

Cau

10

2
Ta c6 P> (a+b+c)

Jal+8++/b?+8++/c*+8—(a—1)’ —(b—-1)° —(c-1)’
Taco Ja'+8 = f(a+2)(a’-2a+4) < >(a"~a+6)
Vo7 +8= (b +2)(b? 20 +4) < ~ (b*~b-6)
Vo' +8 = \[(c+2)(c?~2c+4) <

NI N

(c?—c+6)

0.25

(a+b+c)
a’+b’+c® 3(a+b+c)
- +
2 2
6(a+b+c)2
—(a+b+c)2+9(a+b+c)+36

=P>

+6

>

0.25

bat t=(a+b+c)vsite(0;3]
6t
—t*+9t+36
54(t° + 8t
= f(t)= (' )2:>f'(t)=0<:{
(—t* +9t+36) t

Taco f(t)=

BBT

t 0
3
f -

° \
f
1
Vay P >1hay Min P =1 diu bang xay rakhi a=b=c=1

0.5
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TRUNG 'l:AM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 23

2x+1
x—1"
a/ Khao sat sy bién thién va v& d6 thi (C) ciia ham s di cho.
b/ Tim cac gia tri m dé duong thiang (d): y=-3x+m cit (C) tai A va B sao cho trong tdm
tam gidc OAB nam trén duong thang (A): x—y—2=0.
Céu 2a. (1.0 diém)

Cau 1: (2.0 diém) Cho ham s6 y=

a. Thu gon A:COS(E—X)—ZSin[%[+ x)+tan(37ﬂ—xj+cot(27z—x)

b. Cho sé phuc z=— M Timmdé 221
1-m(m-2i) 2

Céu 3. (0.5 diém) Giai phuong trinh: 2cos5x.cos3x+Sinx = cos8x

2 2 2Xy
.2 . X +y +——=1
Cau 4. (1.0 diemGiai h¢ phuong trinh: X+Yy
JX+y=x*-y
Céu 5. (1.0 diém) Tinh tich phan | = [ X%
1 X 2+Inx)

Ciu 6. (1.0 diém) Cho hinh lang tru ditng ABC.A'B'C' ¢ ddy ABC la tam giac déu canh a. Goc
gitta CA' va mat (AA'B'B) bang 30°. Tinh theo a thé tich khdi lang tru ABC.A'B'C' va khoang
cach gitra A'l va AC véi I 1a trung diém AB.

Céu 7. (1.0 diém) Trong mat phang toa dé Oxy, cho & ABC néi tiép dudng tron tam I(1;2), ban
kinh R=5. Chéan duong cao ha tir B, C ciia & ABC lan luot 1a H(3;3),K(0; —1}, Viét phuong trinh
duong tron ngoai tiép t giac BCHK, biét rang tung do diém A duong.

Cau 8. (1.0 diém) Trong khong gian voi hé toa do Oxyz, cho diém 1(17;5) va duong thing

d: XTl = y_—16 = % . Tim toa d6 diém H 14 hinh chiéu vudng gbc cua I 1én duong thang d va viét
phuong trinh mit cau (S) ¢6 tam I, cit duong thang d tai hai diém phan biét M, N sao cho tam
giac IMN c6 dién tich biang 2./6009 .

Ciu 9. (0.5 diém) Cho mot hop dung 12 vién bi, trong d6 c¢6 7 vién bi mau do6, 5 vién bi mau
xanh. LAy ngiu nhién mdi lan 3 vién bi. Tinh x4c suat dé lay duoc ca 3 vién bi déu mau do.

Céu 10. (1.0 diém) Cho cac sb thuc duong x, y, z. Tim gid tri Ién nhét cua biéu thirc

N A A
x+2\/_ y+2\f_ z+2\f_

13
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA

THANG LONG DAP AN DPE SO 23

Cau

1

Tap xac dinh: D=R\{1}
Su bién thién:

+ Chiéu bién thién: y'=

<0,vxeD
(x—l)z 0.25
+ Ham s6 nghich bién trén cac khoang (—o0;1) va (1;+o0)
+ Ham s6 khong c6 cuc tri.
+ Gidi han va tiém can: ‘ ,
Do limy=Ilimy=2; nén tiém can ngang cua do thi ham so la: y=2
limy = —o, lim y = +o0 : nén tiém can diing ctia dd thi ham sé 1a: x =1 0.25
X—2" x—>2"
+ Bang bién thién:
-0 1 +oo
v x 0.25
la ) 5 . \w
2
\_\‘_
e Do thi
F N y
5 L — — 1 - =
4 |
-
i o 0.25
1 1 nl ! i 1 xL
4 2 A5l b o2 3 4 g
)
21
Phuong trinh hoanh d¢ giao diém cua do thi (C) va dt (d): 2x+1_ =3x+m  (x=1)
< g(xX) =3 —(M+Dx+m+1=0 (1)
Pudng thing (d) cét (C) tai A, B khi chi khi: 0.25
1b (m+1)2—4.3.(m+1)>0<:> m° _1om_12>0<:>m<5—\/§vm>5+«/§ *)
g0) =0 3%0
Khi @6 goi toa do giao diém la: A(X;—3% +m); B(x,;—3%, +m), X;, X; la nghiém pt(1)
0.25

Toa d6 trong tam tam giac OAB la: G )

(xl+x2_—3(xl+x2)+2m
3 3

14
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G thuoc (A): x—y—2=0 nén:
X +X, —3(X+X)+2m
3 3

-2=0

< A(X +X,)-2m-6=0 0.25
4™ om_s-0
3
‘<:>m=—7 i
So véi dicu kién (*) ta co ket qua bai toan la: m=-7 0.25
Cau | 2
. (3«7 3z
A=cos(yz—x)—25|n(—+x)+tan[——xj+cot(27r—x)
, 2 2 0.25
a A =-C0S X+ 2C0S X+ cot X —cot X
=COS X 0.25
—Mm-+i m 1 .
T 0 = =
2 o 1-m(m - 2i) L+m?  1em? 025
2 2
Do do 2.2:1@( mzj +[ 1 zj :l<:> ! 2:1<:>m:i1 0.25
2 1+m 1+m 2 1+m° 2
Cau |3
PT < c0s2x + c0os8x + sinx = cos8x 0.5
< 1- 2sin®x + sinx = 0 '
< sink= 1vsinx=-=
7 0.25
& x=Z+k2mx= -2+ K27 x = 2 + k27, (K € Z)
2 6 6
Cau | 4
NK:x+y>0
x2+y2+ﬂ: (1)
X+Yy
Jx+y=x"-y (2) 0.25
(1)c>(x+y)2—2xy+ﬂ—1=0c>(x+y)3—2xy(x+y)+2xy—(x+y)=0
X+Yy
(x+y)((x+y) )2xy(x+y—1)=0
< (x+y- l)[(x+y)(x+y+1 ~2xy|=0
X+y=1 0.25
X*+y?+x+y=0 (4)
D& thiy (4) vo nghiém V1x+y>0 Thé (3) vao (2) ta dugc x> —y=1 0.25
. X+y=1 x=1
Giaih¢ ¢ | y = y= (nhan) 0.25
x*—y=1 x_—2,y

15
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Vay hé phuong trinh ¢6 2 nghiém (1;0) va (-2;3).

Cau

5

bat t=|nx:>dt=% .Tacd: Voi x=1=1t=0, x=e=t=1

0.25

X
tdt 1
:IO(Z+t)2 I(2+t) I(2+t)

0.25

1

0.25

0.25

Cau

Taco:
Cl L AB
Cl L AA' (AA' L (ABC)) —Cl L(AA'B'B)
Trong (AA'B'B): ABN AA'={A}
Suy ra goc gitta CA’ va (AA'B'B) chinh la goc gitta CA’
va IA’ va bang goc CA'l =30°

0.25

IC =3—a VoI IC:—AB 3:_a\/§

tanCA'l 2 2 2

Suyra: AA'=VA'I2-AI? = ——7 a2
2a2«/§ \f_
4

Do do A'l =

Vay V, ABC.A'B'C' _AA"SAABC =

0.25

Ké Ix|| AC. Khi do d(AC,A'I):d(AC,(A 1,1x)) = d(A,(A'l,1x))

0.25

Ké AE | Ix tai E va AF L A'E tal F.
Ta chirmg minh duoc: d (A,(A'I ,Ix)) =

f

Va: 12= 12+ 12: 12+162=352:>AF=a\/210
AF A'A° AE 2a° 3a° 6a 35

a\/210

35

Tacod: AE=AI .sinAIE— 5 .Sin60° =

Vay: d(AC,A'l )= AF =

0.25

Cau

7

=(3;4), Chiing minh IA 1 HK.
Phuong trinh TA:

{|(1;2)6|AA 3):>|A:{X:1+4t (teR)

IA co vicp u=(4;— y=2-3t

0.25

16
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Lay A(1+4t;2-3t)e IA,t<§

t =1(loai) . A(—3'5)

IA:R:5<:>16t2+9t2:25<:>{

K(O;—l)eAB
» AB: = AB:2x+y+1=0

AB co vtcp KA=-3(L-2)
{H (3;3)e AC
*AC..

- = AC:x+3y-12=0
AC co vtcp HA=-2(3;-1)

0.25
H (3; 3) e BH
*BH: . = BH :3x-y-6=0
BH 1L AC
K (O; —1) eCK
*CK:. =CK:x-2y-2=0
CK L AB
3X—y=6
*Toa d0 B=BH m AB thoa = B(l; —3)
2X+y=-1
0.25
X—2y=2
*Toa dd C=CK " AC thoa :>C(6;2)
X+3y=12
N e o 7.1 1 ,
*Duong tron (C) ngoai tiép tr giac BCHK ¢6 tam J E ; _E trung diém BC, ban
kinh R = BC = 2 0.25
2 2
2 2
7 1 25
Vay (C)i| X—== | +| Y+=| =—
yor(x 1] s(y+1] -2
Cau | 8
Do H ed = H(1+2t;6-t;3t),t e R. Khi d6, ta c6 IH =(2t;~t-13t—5) va duong
thang d c6 vecto chi phuong u=(2-1 3).
Mt khac vi H 13 hinh chiéu vuéng goc cua I 1én duong thiang d nén ta c6 0.25
UIH =0 = 4t +1+1+9t-15=0 =t =1
Suy ra H(3;5;3).
Theo tinh toan phan trén ta co IH= (2-2,-2)=1IH = 2.3.
_ _ ) 0.25
Lai vi tam giac IMN can tai [ nén ta ¢4 S,,, = IH.HM = 2/6009 = HM = /2003 .
Tir d6, suy ra mit cau (S) c6 ban kinh
R=IM =+/IH? + HM? = \/(2%)2 +(+/2003) = /2015 0.25
Viy phuong trinh mit cau (S) c6 dang: (x—l)2 +(y—7)2 +(z —5)2 =2015 0.25
Cau | 9
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- Goi Q 1a tap hop tat ca cac cach lay ra 3 vién bi trong s6 12 vién bi.

Ta c6: |Q=CJ, =220.

- Goi A 1a bién sb “lay duoc 3 vién bi mau d6”. S6 cac cach ldy ra 3 vién bi mau do 0.25
trong 7 vién bi mau do 1a |Q,|=CJ =35.
- Vay x4c suat P(A) dé lay ra duoc 3 vién bi mau d6 1a : P(A) = || g;|| 23250 % 0.25
Cau | 10
Ap dung bt dang thirc AM — GM ta c6
2\yz 1 X <1 X (1) 0.25
X+ 24/Yyz X+ 24/yz X+y+z
Tuong tu ta cé
N gy g @
y+2dax T oy+2ax T x+y+z 0.25
ZF z <1- z 3)
2+2xy z+2\/ﬁ_ X+Yy+17
Cong 3 bat dang thire cung chiéu (1), (2), (3) ta duoc 0.5
2P<2<P<L1 '
Dau bang xay rakhix =y = z. 0.25

Vay MaxP=1khix=y=z,

18
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TRUNG TAM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 24

Cau 1. (2,0 diém) Cho ham s6 y= x> +3x?+1

a) Khao sat sy bién thién va v& dd thi (C) cta ham sb di cho.

b) Viét phuong trinh tiép tuyén cua dd thi (C), biét tiép diém c6 tung d6 y=1.
Céu 2: (1,0 diém)

1—-cosx(2cos x+1) —2sinx B
1-cosx

a) Giai phuong trinh: 1

b) Cho s6 phuc z thoa man hé thuc: (1+2i)z+(2—-3i)z =-2-2i. Tinh mo dun cua z.
Cau 3: (0,5 diém) Giai phwong trinh: x+log,(9—2*) =3.

Céu 4: (1,0 diém) Giai phuong trinh: (4x2 —x—7)JX+2 >10+4x—8X

In2

2%
Cau 5: (1,0 @iém) Tinh tich phan: | = '[ ¢
0

Jer+1

Cau 6: (1,0 diém) Cho hinh chép S.ABCD c6 day ABCD la hinh thang vudng tai A va B,
AB=BC =a,CD=2a, SA vudng goc voi mit phang (ABCD) va SA=a. Tinh thé tich khdi chop
S.ABCD va khoang cach tir diém D dén mat phang (SBC).

dx

Cau 7: (1,0 diém) Trong mat phang véi hé toa do6 Oxy, cho tam giac ABC biét dinh B(2; —1),
duodng cao qua A c6 phuong trinh d;: 3Xx — 4y + 27 = 0, phan gidc trong géc C c6 phuong trinh d:
X + 2y —5 = 0. Tim toa d6 diém A.
Cau 8: (1,0 diém) Trong khong gian véi hé toa d6 Oxyz, cho hai diém A(0;0;-3), B(2;0;—1) va mit
phang (P):3x—y—z+1=0. Viét phuong trinh mat ciu (S) c6 tim nam trén dudng thang AB, ban
kinh bang 211 va tiép xuc véi mat phing (P).
Céu 9: (0,5 diém) Tir cac chir s6 1;2;3;4:5 6 thé lap dugc bao nhiéu sb ty nhién c6 nam chit $6,
trong do chit $6 3 c6 mat dang ba 1an, céc chir s6 con lai c6 mat khong qua mot lan. Trong cac $b
t nhién noi trén, chon ngau nhién Mot 6, tim xac suit dé sé duoc chon chia hét cho 3.
Céu 10: (1,0 diém) Cho cac s6 thuc duong a,b,c d6i mot khac nhau thoa man 2a<c va

a b c

+ + :

a-b b-c c-a

ab-+bc =2c?. Tim gia tri I6n nhat cua biéu thuc P =

19
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA

THANG LONG DAP AN DE SO 24

Cau

1

+ Téap xac dinh: D=R

+ Gigi han: 1imy = —oo; lim y = 400 y' = 35 + 6x 0.25
+ Su bién thién:
Chiéu bién thién: y'=0c {X =0
o X=-2 . 0.25
Suy ra ham so nghich bién trén khoang (-2;0) va dong bién trén cac khoang (—oo;-
2), (0; +o0) , 7
Cuc tri: Ham s0 dat cuc dai tai x=-2; ycp= 5, dat cuc tiéu tai x=0; ycr=1
Bang bién thién:
X -0 -2 0 + 00
la y’ + 0 - 0 + 0.25
y 5 +00
-0 /N1 )/
+ Do thi (C)
0.25
Hoanh d6 cua tiép diém 1a nghiém cia phwong trinh x*+3x*+1=1. Suy ra 0.5
X, =0; %, =-3 )
1p |Suyrahé sb goc cua tiép tuyén la: y'(0)=0;y'(-3) =9 0.25
Phuong trinh tiép tuyén cua (C) tai diém (0;1) 1a: y=1 0.25
Phuong trinh tiép tuyén cua (C) tai diém (-3:1) la: y=9x+28 0.25
Cau |2
Diéu kién: cosx =1 x k27, K e Z
V6i diéu Kién trén phuong trinh da cho twong duong: 0.25
2a 1—cosx(Zcosx+1)—\/§sinx =1-CosX <> 2sin’ Xx—/2sinx—2=0
sin x:—%a X :—%+k7z,k eZ;x:ST”+k7r,k e Z (thoa diéu kién) 0.25
Goi z=x+yi(x,y € R). Phuong trinh dé cho tr¢ thanh:
1+2i)(x+yi)+(2-3i)(x—yi)=—2-2i
o | @2 ) (230 -y -

< (x=2y)+(2x+y)i+(2x-3y)+(-3x-2y)i=—2-2i
< (3x=5y)+(—x—y)i=—2-2i
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{3x—5y=—2 {x:l
S S
—X-y=-2 y=1

0.25
Do d6 |z]=V1*+1* =2
Cau |3
Piéu kién: 9—-2* > 0. Phuong trinh d3 cho twong duong: 025
log,(9-2") =3-x < 92" =2** '
X 8 2X X 2X :1 XZO Y Y - A
©9-2'=—27-92+8=0c & (thoa dieu kign) 0.25
2 2X :8 X:3
Cau |4
Piéu kién: x>-2, bat phuong trinh di cho trong duong:
(4X° =X =T)NX+2+2(4x* —=x—T7) > 2[(x+2) - 4] 0.25
(4x2 —x—=T)NXx+2+2) > 2(x+2 =2)({x+2+2)
S A —X=T>2X+2 -4 = 4X" > (x+2) + 20x+2 +1 0.95
& (2%)2 > (Wx+2 +1)2 & (WX +2 +1-2X) (WX +2 +1+2x) <0 '
JIX+2>2x-1 . JIX+2<2x-1
o hoic <
IX+2 <-2x-1 IX+2>-2x-1 0.25
& -2<x<-1hoic < x> 5+;/H
Vay tap nghiém T :[—2;—1)u(5+élﬂ;+oo] 0.25
Cau |5
Dit t =+/e* +1 = t? =e* +1=> 2tdt = e*dx 0.25
x=0:>t=«/§,x=|n2:>t=\/§ '
T -n2dt L F
|= [ == =2 (t* -1t 0.25
2 2
B
3
_ ZLL_tj 22 05
3 & 3
Cau |6
Ke duong thang qua C va song song véi
AB cit AD tai E.
Tacé: AE=BC=a; DE=
DE =./(2a)’ —a® = a3 0.25
Suy ra dién tich hinh thang ABCD la:
1,
S =5 (2+43)
n 1 1
Vay: Vs saco =5 SASsuaco =€a3(2+J§) 0.25
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Vi AD//(SBC) nén d (D, (SBC)) =d (A, (SBC))

Ké Al vuong goc SB tai I, chirng minh dugc Al vuong goc (SBC). 0.25
Nén d(A, (SBC)) = Al
Trong tam giac SAB vuong tai A c6 Al la duong cao nén: _ 1 + 1 Suy
Al? SN AB’ 0.25
ra: SAAB a '
A=
B 2
Cau |7
Puong thing BC ¢6 vecto phap tuyén la: n=(43). Suy ra phuong trinh duong
thang BC 1a: 4x+3y—5=0.Toa d6 diém C 1a nghiém cta hé phuong trinh: 0.95
{4x+3y—5=0 {x:—l '
= =C(-13)
X+2y-5=0 y=3
Goi B’ 1a diém doi xiing cua B qua d,, I 13 giao diém cua BB’ va d,. Suy ra
phuong trinh BB’: x=2_y+l < 2x—-y-5=0
1 2 0.25
Toa do diém I 14 nghiém cia hé: {2"‘ y=35=0 @{X =3 1@
X+2y-5=0 y=1
2 Xg =2X, — Xz =4
Villa trung diém BB’ nén: | ° P T =S B'(4:9)
s {yB':ZyI —VYe =3 0.25
bPuong AC qua C va B’ nén c¢6 phuong trinh: y —3 =0.
A arR \ A . LA |Y—3=0 x=-5 .
Toa do diém A 1a nghiém cuaa hé: {3X 4y 2720 = {y g 7 A(-5;3) 0.25
Cau |8
Puong thang AB di qua A(0;0;-3) c6 VTCP AB =(2;0;2)
X =2t
Nén phuong trinh tham sb cia duong thang AB 1a:{  y=0 0.25
z=-3+2t
Goi I 1a tim cuia mat cau thi 1(2t;0;-3+21).
Mat phang (P) tiep xac vai mat cau (S) khi va chi khi:
6t —(—3+2t)+1) 0.25
d(1;(P :2\/1_1@| =211
(1;:(P)) 7
- 9
4t +4=22 =2
o4t+4=22< & 0.25
4t+4=-22" | _ 13
2
t= % — 1(9;0;6). Phuong trinh mit cAu (S): (x—9)° + y* + (z—6)° — 44
13 0.25
t= -5 (1 =13;0;-16) Phuong trinh (S)=(x+13)" +y* +(z+16)* =44
Cau |9
Goi a,a,a,3,8, 1a s ty nhién can tim, a,a,,a,,a,,a;thudc {1;2;3,4;5} 0.5

Sap chir s6 3 vao ba vi tri, c6 CZ =10 (cach)
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Con lai hai vi tri, 4 chir s6. Chon hai chir s6 xép vao hai vi tri d6, c6 C2 =12
(cach)
Vay khong gian mau c6 10.12 =120 phan tir

Goi A 1a bién cb: “sb duoc chon chia hét cho 37, ¢ hai phuong an:
Hai chirs6 con laila 1 va 5, c6 CZ.21=20 so6

Hai chit s6 con lai 1a 2 va 4, c6 CZ.21=20 s6 0.25
Vay bién cd A c6 40 phan tir. Xac suét caa bién cd A 1a: P=%=%
Cau |10
Theo gia thiét: 2a <c nén ESE ab+bc=202<:>—9+9:2 E=£—1
c 2 cc ¢ c
Vigsl nén Ezf 0.25
c 2 c 3
Pt t=Cthi 0<t<>
b 4
a b
4 hd 2
P=C+C+1:22tt+1+1=l—i+7 0.25
a_ b b, a 28-t-1 1-t 201-1) 2t+1 6(1-t)
C cC ¢ c
Xét ham s6 f(t):l—i+ ! te 0;§ . Ta co:
2t+1 6(1—t) 4
3 3 0.25
f't)>0,Vte (O;ﬂ ,do do f(t)dong bién trén (O; ﬂ
, s £ . 3 27
Do d6 GTLN cua ham so dat tal t=Z,suy ra maxP=?
ab+bc =2¢® 0.25

Ping thire xay ra khi { < 8a=3b=4c, chiang han chon duoc

2a=c
(a,b,c)=(3,8,6).
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2x+1

Cau 1 (4.0 diém). Cho ham sb y =
X+2

(1).

a. Khao sat va vé& db thi (C) ctia ham s6 (1).

b. Chitng minh rang duong thang d: y = - x + m ludn cat d6 thi (C) tai hai diém phan biét A va
B. Tim m dé doan AB c6 do dai nho nhat.

Ciu 2 (2.0 diém).
a. Giai phuong trinh  cosX +cos3x =1++/2sin (Zx + %j .

2 1

b. Giai phuong trinh = -z
logx 1+logx 6

Ciu 3 (1.0 diém). Giai bat phuong trinh  2.14% +3.49* —4* >0

Ciu 4 (4.0 diém). Cho lang try dtng ABCA’'B’C’cé AC = a, BC= 2a, ACB =120°. Puong thang
A’C tao véi mat phing (4BB’A’) goc 30°. Goi M la trung diém cua BB’. Tinh thé tich khdi ling
tru ABCA’B’C’ va khoang cach giira hai duong thang AM va CC’ theo a.

n
Céu 5 (1.0 diém). Tim hé s6 cua x'trong khai trién nhi thac Niu-ton cua [xz —3) , biét ring n 1a
X
s6 nguyén dwong thoa man 4C3, +2C2 = A3,
Ciub (2.0 diém). Tinh nguyén ham [ (e* —2015)xdx

Céu 7 (2.0 diém). Cho hinh binh hanh ABCD c6 dién tich bang 4. Biét A(1;0), B(0;2) va giao
diém | cta hai dudng chéo AC va BD nam trén duong thang y = x. Tim toa d6 dinh C va D.

X+ y?+xy+1=4y

, R).
Y(X+Yy)* =2X*+7y+2 (xyeR)

Ciu 8 (2.0 diém). Giai hé phuong trinh: {

Céu 9 (2.0 diém). Cho a, b, ¢ 12 ba canh ctia mot tam giac. Ching minh rang:

1 1 2 b c
a + + + + <2
3a+b 3a+c 2a+b+c) 3a+c 3a+b
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TRUNG TAM LUYEN THI DPE THI THU QUOC GIA
THANG LONG PAP AN DE SO 25
Cau |1
TXD: D = R\{-2}

Su bién thién

+ Gidi han- tiém can 0.25
Taco: limy=Ilimy=2; limy=—o0; limy =+
X—>—00 X—>+0 x—-2" X—>—2"
Suy ra d0 thi ham s6 c6 mot tiém can dimg 13 x = -2 va mot tiém can ngang 13 y= 2.
+ Chidu bién thién. C6 y'=— > >0vxeD
(x+2) 0.25
Suy ra ham s6 dong bién trén mdi khoang (—w;—2) va (=2;+)
+ Bang bién thién
X1 —on -2 + o0
Y = = 0.25
H o 2
la
2 — 0
Do thi:
P thi ham sé cit truc Oy tai diém (O; %) va ct truc OX tai diém(—% 0)
D6 thi nhan diém (-2;2) 1am tdm ddi xang Ay
0.25
2
/2// ,
-2 (0]
X
Hoanh d6 giao diém cua d6 thi (C ) va duong thang d 1a nghiém cua phuong trinh
-2
2x+1_ o [X# 0.25
X+ 2 x> +(4-mx+1-2m=0 (1)
1b | Do (1) cd6A=m?+1>0va (-2)? +(4—m).(-2) +1—2m =-3=0 ¥Ym nén dudng thang 0.95
d ludn ludn cit db thi tai hai diém phan biét A, B. '
Tacod: Ya=M—Xa; Ys =M —Xg nén AB® = (Xo—Xg)" + (Ya—Yg)° = 2(Mm" + 12) ma 0.5
AB ngén nhét khi AB? nho nhét, dat dwoc khi m =0 (khi dé6 AB =~/24). '
Cau | 2
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COSX +COS3X =1+ \/ESiﬂ(ZX +§j

<> 2C0SXC0S2X =1+Sin 2X + c0s2X 0.25
& 2C08°X +2sinXCoSX —2c0S X c0s2X =0
<> cosx(cosx +sinx)(1+sinx —cosx)=0
X =~ 4 kn
2
cosx =0 ‘
. X=——+
& cosx+sinx=0 < 4" (keZ)
2a )
1+sinx—cosx =0 x=k2mn
3n
X=—+k2
R 0.25
X =—+Kkn
Vay, phuong trinh c6 nghiém: | X = —% +kn (keZ)
X =Kk2n
PK: x>0vax ¢1;x¢%
Dit t = logx, dugc phuong trinh theo an t 1a: 0.25
. t=2
2b | #-5t+ 6 =0 (Vi t= 0 va t=-1) @L_3
Vai t=2 thitaco x=100 (t/m)
Vi t=3 thitaco x =1000 (t/m) 0.25
Vay phuong trinh c6 hai nghiém la X =100 va x = 1000
Cau | 3
) i ) . i < 7 X 7 2x
Chia ca hai ve cua bpt cho 4" duoc bpt< 2 > +3 > -1>0 0.25
gy AP
bat t=(§j (v6it>0)
t<-1 1 0.5
Bpttré thanh 3t +2t—-1>0 < 1=t g
3
7V 1
@[—j >= < x2>-log, 3
2) 3 I
0.25
KL: BPT c¢o tap nghiém S = [— log, 3; +OOJ
2
Cau |4
K¢ duong cao CH cua tam giac ABC.Co CH LAB ;CH L AA’ suyra CH L 0.25

(ABB’A”),Do d6 goc gitta A’C va mp(ABB’A”) 1a goc CA'H = 30°
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a’\3

2

Tacod S,,qe :%CACB.sianOO =

Trong tam gidc ABC : AB? = AC? + BC? — 2AC.BC.c0s120° = 7a% = AB = a+[7

2 0.25
) S, = &3 _1pen e - a\/§
2 2 7
] H 0 1 3 A — -
+)CH = A'C.sin30° = A'C =2a - 1L -
~ 0.25
+)AA'=JA'C? — AC? = a\E ol
N X
H)V,nenne = AA'S =— .
Wascasc AABC 2\/? ,,/,’ N
H)d(CC” ;AM)=d(CC” ((ABB’A"))=d(C;(ABB'A)=| L -1 o025
3 /
a J—
7 D
Cau | 5
, 3 2 3 (n+Yn((n-1)
Taco 4C;,+2C =A < 4'T +n(h-)=n(n-)(n-2),n>3 0.25
<2(n+1)+3=3(n-2) 0.95
< n=11
WL 2 k11
waias (2| = Sezoer{ 2] “Sepcar 025
X =0 X k=0
S6 hang chtra x” 1a s6 hang ung voi k thoaman 22—-3k =7 < k =5.
Suy ra hé sé coax’ 1a C2.(—2)° =—14784. 0.25
Cau | 6
bat = 0.25
dv = (e* —2015)dx v=e"—2015x
Khi d6
[[(e* —2015)xdx =x(e —2015x) - [ (¢* ~ 2015x)clx 0.25
2
X
= xe* - 2015x° — (e* - 2015.?) +C 0.25
_xer—er =200y ¢ 0.25
Cau | 7
A D Taco: AB =(-1L2)= AB= J5. Phuong trinh
H cua AB la: 2x+y—-2=0.
! 0.25
B C
I e(d):y=x=1(t;t). 114 trung diém ciia AC va BD nén ta c¢: 0.5

C(2t-12t), D(2t;2t-2).
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Goi CH la duong cao ké tir dinh C ctia hinh binh hanh

T 4
Theo gia thiét S,,., = ABCH =4 = CH -5
4 58 8.2
_ t=—=C| == |,D| =;=
Tacé:d(C;AB)=CHc>|6i/_4|:ic> 3 (3 3) (3 3)
> % |t=0=C(-10),D(0;-2) 05
A A \ \ 5.8 8 2 < . .
Vay toa do cuiaCvaD la Cbg] D(ggj hoac C(-10),D(0;-2)
Cau | 8
NX: hé khong c¢6 nghiém dang (X ;0)
x*+1
24yt exy+1=4 y tx+y=4 0.25
Vc')'iy;tO,tacc'):{ X yz 2y2 _7 y2<:> , : '
y(x+y) =2x"+T7y+ (xiyy 2ty
2 :4 :4— :3, :1
Détu:x+l,v:x+ytacéhé: lZHV = 2U P Ry
y vi-2u=7 vi+2v-15=0 v=-5u=9 0.25
. 2 = 2 = 2 —2= X:l, =2
+) V6i v=3,u=1taco hé: X+l y<:> X+l y<:> X Hx=2 O<:> y .
X+y=3 y=3-X y=3-X X=-2,y=5 0.25
KL: Hé pt c6 hai nghiém la: (1; 2) va (-2; 5).
2 4 2 14 2 _
+) Vé6i v=-5u=9ta cé hé: XAl=9y L=ty g +9X+46_0,hénéyVN.
X+y=-5 y=-5-x y=-5-x 0.25
KL: Vay hé da cho c6 hai nghiém: (x;y) ={(%; 2), (-2;5)}.
Cau |9
a+b>c
Vi a, b, ¢ 1a ba canh tam giac nén:<b+c>a.
c+a>b 0.25
bat azb:x,cza:y,a:z(x,y,z>0):x+y>z,y+z>x,z+x>y.
Viét lai vé trai:
:a+b+a+c+ 2a R S A 0.25
3a+c 3a+b 2a+b+c y+z z+Xx X+y
Taco: x+y>z< 7(X+y+2)<2z(x+y) < 2z S
X+y+Z X+y
. x ’ 0.25
Tuong tu: < ; y_ y
Y+Z X+Y+Z Z+X X+Yy+1Z
2
Do d6: ——+ Y Z_ < (X+y+z):2'
Yy+Z Z4+X X+Yy  X+y+zZ
1 1 ) b 0.25
Tuc la: a( + + j+ +—C <2
3a+b 3a+c 2a+b+c/ 3a+c 3a+b
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TRUNG 'l:AM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 26

Cau 1 (2,0 diém). Cho ham sé y = % X —x2 (1)

a) Khao sat sy bién thién va v& d6 thi (C) ctia ham s (1).
b) Viét phuong trinh tiép tuyén cua dd thi ( C) tai giao diém cua ( C) véi truc hoanh
Céu 2 (1,0 diém).
a) Giai phwong trinh: +/3sin 2x—1=c0s2Xx—2Cc0SX..
b) Tim hai s6 thuc x, y thoa man X(3+5i)+ y(1—2i)3 =9+14i.
Cau 3 (0,5 diém). Giai phuong trinh: 2log, (3x+1)-log, (3—x)=1.
Céu 4 (0,5 diém). Trong mot thiung c6 chira 7 dén mau xanh khac nhau va 8 dén dé khac nhau.
L4y ngdu nhién 3 dén mac vao 3 chudi mac ndi tiép nhau. Tinh x4c suat A: “mic duoc dung 2

dén xanh ”

Céu 5 (1,0 diém). Tinh tich phan | = |

1

Inx+1
xInx+1

dx .

Céu 6 (1,0 diém). Cho hinh chép S.ABCD c6 day ABCD 1a hinh thoi canh a. Géc BAC =60°,
hinh chiéu cua dinh S trén mit phang (ABCD) tring véi trong tim tam giac ABC, goc tao bai hai
mit phang (SAC) va ( ABCD) 1a 60° .Tinh thé tich khéi chop S.ABCD va khoang cach tir B dén
mat phang (SCD) theo a.

Cau 7 (1,0 diém). Trong mat phang véi hé toa d6 Oxy cho tam gidc ABC c6 dinh A(-1;2). Trung
tuyén CM: 5x+7y-20=0 va duong cao BK: 5x-2y-4=0. Tim toa d¢ 2 diém B, C.

Cau 8 (1,0 diém). Trong khong gian véi hé toa do Oxyz, cho mit phang (P): x+ y+z+1=0. Viét
phuong trinh mat cau ¢ tam I(1;1;0) va tiép xtc véi mp(P).Viét phuong trinh mat phang chira

truc Ox va vuong goc vai mp(P).

Céu 9 (1,0 diém). Giai hé phuong trinh:

\/4562 + 32y — 7y’ +4 2 + 5y —6y° = \/33:2 — 2y — o’

X,yeR).
3z° + 10xy + 34y° = 47 ( )

Céu 10 (1,0 diém). Cho x, .y, z 1a cac s thuc duong. Tim gia tri nhé nhat caa biéu thuc.
o 2 I
x+xy +3xyz  Jxry+z
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA

THANG LONG DAP AN DE SO 26

Cau

1

1.Tap xéc dinh: D = R.

P : , x=0 0.25
2.Su bienthién: Y = X? —2X: y :0<:>L(_2
Ham s6 dong bién trén cac khoang (—ee; 0) va (2;+w). Ham s6 nghich bién trén
(0;2).
Ham s6 c6 cuc dai tai x=0 va ycp = y(0)=0.Ham s6 c6 cuc tiéu tai x=2 va ycr
— _ 4 0.25
=y@)= -3
lim y = lim peE-2y =400 tim y = lim pé(E-1)] = o
X—>+0 ’ X—>+00 3 x X—>—o0 X—>—o0 3 x
-Bang bién thién:
- Y 2 + o
' + 0o - 0 +
la CN + oo 0.25
0 -4
y / \ — /
& Sr
D6 thi:
v A
0.25
Giao diém cua ( C) véi truc hoanh: y =0 < %X3 —x*=0 0.25
x=0
1 | < _— 0.25
Tai O( 0; 0) ta c6 phuong trinh tiép tuyén 13 y = 0 0.25
Tai M( 3;0) ta c6 phuong trinh tiép tuyén la y = 3x - 9 0.25
Cau |2
2a | Pt < 2cosx(v/3sinx-cosx+1)=0 0.25
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T
X="=+krz
cosx =0
o 1 & x=k2r (k e Z) 0.25
COS(X + 5) = E 2
x=—" iKkorx
L 3
Ta co: x(3+5i)+ y(1—3i)3 =X(3+5i)+y(—11+2i) =(3x—11y)+(5x+2y)i 0.25
« 172
2b 3x-11ly=9 T 61
Do d6 x, y thoa man hé X7 = 61 0.25
Sx+2y=14 y= 3
61
Cau |3
PK: —% <x<3. Vi diéu kién trén bpt <> log, (3x+1)=log,[ 2(3-x) | 0.25
< 3X+1=2(3—x) & x=1 0.95
KL: Két hop diéu kién, phuong trinh c6 nghiém x =1 '
Cau |4
Tacd: n(Q)=Cg 0.25
n(A)=C72.C§:>P(A)=% 0.25
Cau |5
bat: t=xInx+1—>dt=(Inx+D)dx; x=1=t=1 x=e=>t=e+1 0.25
e+l
1= Lt 0.25
1t
I =(In|t|) ot 0.25
I =In(e+1) 0.25
Cau |6
Goi O la tam cua hinh thoi ABCD. Ta
c6: OB L AC,SO L AC = SOB =60°
Tam giac SOH vudng tai H suy ra 0.25
tan60° = 1 = SH = HO.tan 60° = &
HO 2
a’\3
Speco = 2Spec = 2
2
=V — 1 SH.S — 1 E a2\/§ = a3\/§ 020
B S.ABCD 3 *~ABCD 3 ) 2 2 12
Trong mit phang (SBD) ké OE song song SH va cat SD tai E. Khi d6 ta c6 tir dién
OECD vuong tai O va OC :g;OD = #;OE = %: 0.25
1 1 1 1 3a
= d(0;(SCD)) = 0.25

= + +
d?(0;(SCD)) OC? OD? ' OE’

V112
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6a
Ma d(B;(SCD))=2d(0O;(SCD)) =
(Bi(sCD)) - 20 (03(5CD) - =
Cau |7
AC qua A va vuong goc BK nén AC: 2x+5y — 8 =0 0.25
C=ACnBM =C(4,0) 0.25
Goi B( a;b)
M la trung diém AB nén M (_1; a ZLZbJ 0.25
MeCM =5a+7b-31=0 (1)
BeBK=5a-2b-4=0 (2) 0.95
Tu (1) va (2) suy ra B(2; 3) '
Cau |8
Vi mit cau (S) c6 tim I(1;1;0) va tiép xtic voi mp(P) nén ban kinh cia mit cau 1a
1+1+0+1 0.25
r=d0,() =5 -
3
Viy, phuong trinh mat cau (S) la: (X—l)2 +(y —1)2 +2°=3 0.25
Goi mp(«)1a mit phing cAn tim. Truc OX chira diém O va vécto i = 2,0;0),
mp(P) ¢6 vipt n=(LL1). mp(er) chaa truc Ox va vudng gbe véi mat phang (P) | 0.25
nén n qua diém O va nhan u=| n,i |=(0;1-1)la vécto.
Vay, phuong trinh mp():y—z =0 0.25
Cau |9
3z —2zy —y* >0
O Ty = 0.25
do” 4+ 3zy — Ty >0
Chuyén vé nhan lién hop ¢ phuong trinh 1 , ta duoc:
= 0.25
z° 4 5y — 6y L +4 —0e| Y
\/4x2 +3ay —Ty° + \/3332 —2xy —y° z = —6y
) r=1=y=1
Vé6i x =y thay vao 2 , taduoc: 2° =1 < 0.25
r=—-1=y=-1
£
Véi z = —6ythay vao 2 ,ta dugC: 82y° =47 < ;
= o == 6\/8:2 0.25
TP PR Y o Tt ﬂ]
Cau | 10
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Ta co x+\/x=y+ﬁ = x+%a/2x.8y +%§/2x.8y.322

< 2X+8y 2x+8y+32z 32 4 0.25
< X+ + =—(x+y+z)=—(x+y+2)

8 24 24 3
Détt:«/x+y+z;t20:>P2f(t):%—é 0.25
f'(t):-t%+tlz, f(t)=0 e t=1 0.25
Lap bang bién thién ctia ham f(t) ta dugc P = —g tai t=1

_16
X+y+z=1 241 0.25
Dau “=" xay ra khi va chi khi{2x=8y = y=2—1
2X =32z 1
21
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TRUNG TAM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 27

Cau 1. (2,0 diém) Cho ham sé y = XLi ().
X_

a. Khao sat su bién thién va v& db thi (C) caa ham sé ().

b. Viét phuwong trinh tiép tuyén caa dd thi ham sé tai giao diém cua db thi va duong thang y = 4.
Cau 2. (1,0 diém)

a. Cho s6 phtc z thoa man: (14 i)*(2 — i)z = 8 +i + (1 +2i)z. Tim phan thuc, phan ao va tinh
modun cia sé phuc z.

b. Giai phuong trinh: cos2x+7cosx+4=0.
Ciu 3. (0,5 diém) Giai phuong trinh: 6.4 —5.6° —6.9° =0

) o X2+ Xy +2y =2y° +2x (1)
Cau 4. (1,0 diem) Giai h¢ phuong trinh:
yJyX—y+1l+x=2. 2

CAu 5. (1,0 diém)Tinh tich phan: [ = f (1 + cos z)zdz

0
Caiu 6. (1,0 diém): Hinh chop S.ABC c6 ddy ABC la tam giac vudng can (BA = BC), canh bén SA
vudng goc voi mit phang day va co do dai 1a a\/g , canh bén SB tao véi day mot goc 60°.
Tinh dién tich toan phan cua hinh chéop.
Céu 7. (1,0 diém) Cho tam giac ABC, trong tim G(-2;-1); phuong trinh canh AB: 4x+y+15=0;
AC: 2x+5y+3=0. Tim toa d0 A, B, M Ia trung diém cua BC, viét phuong trinh canh BC
Ciu 8. (1,0 diém Trong khong gian v6i hé toa d6 (0,7, 7,k), cho OM = 37 + 2k , mat cAu (S) c6
phuong trinh: (z —1)° + (y + 2)* 4 (z — 3)° = 9.Xac dinh toa do tdm | va ban kinh ctia mat cau
(S). Chirng minh rang diém M nam trén mit cau, tir d6 viét phuong trinh mat phang («) tiép xtc
véi mat cau tai M.
Cau 9. (0,5 diém) Tim hé s6 cta x® trong khai trién (x° + 2)", biét: A® —8C? +C! = 49.

Céu 10. ( 1,0 diém)Cho 3 s thuc duong a,b,c thoa man abc=1.

A b e

Chang minh rang: ¥ n >1.
J 9 2+bﬁ 2+cx/5 2+ax/6
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TRUNG TAM LUYEN THI DPE THI THU QUOC GIA
THANG LONG DAP AN DE SO 27
Cau | 1
Khao sat sy bién thién va v& d6 thi (H) cia ham sé (1).
1) Tap xac dinh: D=R\{1} .
2) Sy bién thién 0.25
+) y'= ﬁ <0,V x e Dsuy ra ham s6 nghich bién trén timng khoang xac dinh.
X_
Ham s khong c6 cuc tri. 7 ‘
Gidi han: limy = lim y =1= duong thang y = 1 la tiém can ngang cua do thi. 0.25
limy = o, limy =+o0= dudng thang x = 1 1a tiém can ding cua do thi.
+ Bang bién thién:
X - 1 +00
y - - 0.25
8 v \ ) \
-00 1
3) Do thi: Do thi cat truc toa d tai cac diem: A(-2; 0) va B(0; -2).
Do thi nhan giao diém cua hai duong tiém can lam tdm doi xung.
0= 22 0.25
. \ A 2 X+2 X#1 Xx=1
Phuong trinh hoanh d¢ giao diem: —=4 < & & x=2 0.25
x—1 X+2=4(x-1) X=2
= M(2; 4) 1a giao diém cua do thi va duong thang y = 4.
R —— 0.25
(x-1)
= hé s6 goc cta tiep tuyén tai diem M(2; 4) 1a: k=y'(2) = (2‘31 7 -3. 0.25
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Phuong trinh tiép tuyén 1a: y = —3(x—2)+4 <= y=-3x+10 0.25
Cau | 2
14’2 —i)z=8+i+(1+2i)z < 2i(2 —i)z =8 +1i + (1 +2i)z
224 T)r = 8+it (11420 e (142)2 —84iez—ott B+9l-2) 1025
14 2i 1> — (26
2a J_lo-15i
Phan thuc cua z 1a a = 2, phan 4o cua z 1a -3 va médun cua z 1a 0.25
o = 2 + (=37 =13
5 cosx =+
COS2X+7C0SX+4=0 < 2c0s” Xx+7cosx+3=0 < 2 0.25
2b cosx=-3
1 2
c>cosx:—§<:>x=i?+k27r, keZ. 0.25
Cau | 3
Chia 2 vé pt cho 9° ta duoc
6.1 59 6-0e0 3] —5.[2] —6=0 (*)
9" 9" 3 3
5 Y 0.25
*bat ¢ = [g] (PK: t > 0), phuong trinh (*) tré thanh
2 3 2 .
6t —5t—6:0<:>t:§ (nhan) , t:—g(loal)
T T -1
dr=3S- 12 23 402 2|2 __
VO't_2'[3] _2(:)[3] _[3] ce=-l 0.25
- Vay, phuong trinh da cho c¢6 nghiém duy nhat z = —1.
Cau |4
bK: x-y+1>0.
X = 3
DX -y +xy—y +2y-2x=0< (X—-y)(X+2y-2)=0< y ®) 0.25
Xx=2-2y (4)
Tu (3) & (2) ta c6 x=y=1. 0.25
X=2-2y y=0x=2
Tir (4) & (2) ta co PN 1 8 0.25
y«/3—3y=2y y=—§;X=§.
Vay hé phuong trinh da cho ¢6 3 nghiém
: A 0\ (- 8. 1 0.25
() =(12) ()= (20): (3)=( 53
Cau | 5
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™

] 1+ cosz)rdr = fxdz+fxcosa:dx
0

0

. 0.25
2 2 2 2
'VOII1 :fxdxzx— :W__O_ T
0 2y 2 2 2
*V6i I, = fzcosxdx
’ 0.25
U=z du = dx o o N
* bat = .. Thay vao cong thirc tich phan tirng phan :
dv = cos zdx v=sinz
I, = zsin aly — j: sinzdx = 0 — (—cos :13)|;T = cosaly = cosm — cos0 = —2 0.25
2
°V£1y,Izll+12:?—2 0.25
Cau | 6
S Theo gia thiét,
SALAB, SALAC, BC L AB, BC 1 SA
Suyra, BC L (SAB) vanhuvay BC L SB
a3 Do o, tir dién S.ABC co 4 mat déu la céc tam |
giac vuong. '
A C
600
B
« Ta c6, AB 1 hinh chiéu cua SB 1én (ABC) nén SBA — 60"
0.25
tan SBA = jA = A=A _ 3 —a (= BC)
B tan SBO \/g
AC =JAB* + BC? =\a® +a® = a2 -
SB =S4 + AB* = J(a\B) +d* =2a
- Vay, dién tich toan phan cua tu dién S.ABC 1a:
Srp = Sasap T Sasse T Sasac T Sausc
_ %(SA.AB + SB.BC + SAAC + AB.BC) 0.25
= %(a 3.a + 2a.a + a«E.axE +a.a) = w a’
Céau | 7
A=ABNAC = A(—4;1)
0.25

AG =2GM (*). Goi M(x;y) AG =(2:-2), GM(x+2:y+1)
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{2:2(x+2) {x:—l
"< & = M (-1-2)

—2=2(y+1) [y=-2 0.25
B e AB = B(b;—4b—15)
M I trung diém ciia BC = C(2.(-1) —b;2.(-2) + 4b+15) = C(~b—2;4b+11)
CeAC < 2(-b—2)+5(4b+11)+3=0<>18b+54=0<>b=-3= B(-3,-3) 0.25
,C(1;-1)
BC: x—2y—-3=0 0.25
Cau | 8
OM = 37 +2k = M(3;0:2) va (S): (z — 1) +(y + 2% + (2 — 3% =9
- Mit cau c6 tam I(1;—2;3) va bankinh R =3 0.25
- Thay toa d6 diém M vao phuong trinh mat cau: (3 —17° + (042> +(2—37° =9 1a 0.25
dung. Do d6, M € (95) '
+ () di qua diém M, co vipt 7@ = IM = (2;2,—1) 0.25
* Vay, PTTQ cua (o) la: 2(x —3)+2(y —0)—1(¢ —2) =022 +2y —2—4=0 0.25
Cau |9
biéu kiénn > 4
Tacs (x2+2)" =3 Chx o
( ) kz_:; 0.25
Hé s ciia s6 hang chira x® 1a C*2"*
Hé s6 cua s6 hang chia x® 1a C#2"*
Taco: A’—8C?+C! =49
S nh-2)n-1)n-4(n-1)n+n=49 0.25
on-m?+M-49=0=n-7)({N*+7)=0cn=7 '
Nén hé s6 cua x® 1a C#2° =280
Cau | 10
Ja a a
Ta cd = > ,do 1+a22\/5 ) 0.25
2+byJa 2Ja+ba l+a+ba
Tuong tu: Vb > b ; e > ¢ 0.25
2+cb  1+b+bc’2+ac 1+c+ac
Cong cac vé cua cac BPT trén ta co:
% + % + % > a + b + ¢
2+bJa 2+cdb 2+aJc 1+a+ba 1+b+cb 1+c+ac
_ abc N b N cb 0.25
bc+bca+babc 1+b+ch b+bc+bac
1 b cb

=1 (diéu phai chirng minh).

= + +
bc+1+b 1+b+cbh b+bc+1
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DAu bang xay ra khi va chikhia=b=c=1

0.25
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TRUNG 'l:AM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 28

Céu 1 (2,0 diém). Cho ham s y=—x*+2x°+1.
a) Khao sat va v& d6 thi (C) ctia ham sb.

b) Viét phuong trinh tiép tuyén d véi d6 thi (C) tai diém M c6 hoanh do x = g Tim toa

d6 cac giao diém cua tiép tuyén d voi do thi (C).
Céu 2 (1,0 diém).

1-tanx
1+tanx

a) Giai phuong trinh: cot2x =

. - 2.(3-1). .
b) Cho so phtc z théa man (9+i).z+%:_4+9i. Tim moédun cua so phuac
—2i

w=1-z+2°.
2X+1

Cau 3 (0,5 diém). Giai bat phuong trinh log, +log,(2x+1) <log, 3.
Céu 4 (1,0 diém). Giai hé phuong trinh:

J2(4x2 +y?) +\f5x2 +2xy +2y* =3x—2y

(X yeR)
VY +X+6 =2(X+y)+1+5Jx+1
5
2 1
Cau 5 (1,0 diem). Tinh tich phan | = dx .
( ) P Jl.x\/3x+1

Céu 6 (1.0 diém). Cho hinh ling tru tam gidc ABC.ABC c6 day 1a tam gidc déu canh a, hinh
chiéu cia dinh A trén mat phang (ABC) 1a trung diém H cua BC. Biét rang khoang cach giira hai

duong thang BCva AA béng:%a. Tinh thé tich ctiia khbi chop ABCC'B' va tang cua goc giita hai

mit phang (ABB'A') va (ABC).

Cau 7 (1,0 diém). Trong mat phang véi hé toa d6 Oxy, cho hinh thang can ABCD (AD // BC) c6
phuong trinh duong thang AB:x—2y+3=0 va dudng thang AC:y—-2=0. Goi | 1a giao diém cua
hai duong chéo AC va BD. Tim toa do cac dinh cta hinh thang can ABCD, biét 1B =+/21A, hoanh
do diém I: x, >-3 va M (-13) ndm trén duong thang BD.

Ciu 8 (1,0 diém). Trong khong gian v6i hé truc toa d6 Oxyz cho hai diém A(L23) B(L-4;5)
va mit phang (P): 2x —y —z — 13 = 0. Tim diém M thudc mit phang (P) sao cho MA = MB va mit
phing (MAB)vudng gbéc voi mit phing (P).

Cau 9 (0,5 diém). Trong mot hop dung 30 tim thé dugc danh sé khac nhau tir 1 d¢én 30. Chon
ngau nhién 2 thé trong hop. Tinh xac suit dé chon dugc ca 2 thé déu dugc danh sd 13 sb nguyén
to.

Céu 10 (1,0 diém). Cho x, y 1a hai s6 thuc duong thoa man 2x+3y <7. Tim gia tri nhé nhét cua

biéu thac P =2xy+ y+\,t’5(x2 +y%) —24%/8(x+ y)— (x> +y*+3).
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PE THI THU QUOC GIA

THANG LONG DAP AN PE SO 28
Cau |1
TXDb: R
Gidi han: limy =0, limy = - 0.25
NS, 3 , Xx=0—->y=1
Su bién thién: y' =-4x°+4x,VxeR =y =0
X=1t1—>y=2
Ham sb nghich bién trén mdi khoang (—=10) va (L +), ham sb dong bién trén moi 0.25
khoang (—o0;—1) va (0;1)
Bang bién thién
X | —o0 -1 O 1 +oq
y’
0.25
y \ /
la
Do thi co dlem cuc dai A(-1;2), B(1; 2) Va dlem cuc tiéu N(O 1). V& d6 thi (C).
.-"/-\ T ,»/‘\'\
I.-'f \\g/’ ‘I".
- 0.25
[ T '1
|
e
| |
| + |
|I —a-L ||
" |
Ta co M{\f 7} (C).Vay (“/—) 2 0.25
Pttt (d) c6 dang y =y’ ﬁ x—ﬁ +Z <:>y=«/§x+§ 0.25
2 2 4 4
1b | Pt hd giao diém cua d va (C): —x* +2x* +1= \Ex+% < 4x* —8x2 +42x-1=0 0.25
2
= x—ﬁ (4x2+4ﬁx—2):0 o x:ﬁ,x: _\/EJFZ,X: ~2-2 .
2 2 2 2 0.95
Vayco3dlem M[\/_ J [ \/_+2 \F ] (ﬂ—f—lJ
2 4 2 4
Cau | 2
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2a

sin2x =0 X¢Zk
PK: {cosx#0 <
tan x = —1 X#—%+k7r

V61 DK pt < tan (% - ZX] =tan (% - x]

0.25

X 2x=2_x+kr
2 4

Két hop DK, ta c6 nghiém: x :%+ kz,keZ

0.25

2b

Goi z=a+hi (a,beR)

1
a=-=
2

b2
2

Tim duoc

0.25

w=1-z+2° =—%+3i:>|w|=g

0.25

Cau

3

biéu kién: 2x+1>0c>x>—% *)

Véi diéu kién (*), pt < log,(2x+1) +log,(2x+1) <1+log, 3
< log, 3.10g3(2x+1) +log;(2x+1) <1+log, 3

0.25

< (log,3+1)log,(2x+1) <1+log,3 <> log,(2x+1) <1< 2x+1<3<x<1

Péi chiéu (%), tap nghiem: S =(_%;1}

0.25

4

X+1>0

y2+x+620<:>)(2_l )

biéu kién xac dinh: {

Bién ddi vé trai phuong trinh thit nhit \(2x+ y)? + (2x—y)? +/(2x+y)? + (x - y)*

0.25

>[2x—y|+|x—y| > [3x—2y| > 3x -2y
DAu dang thirc xay ra khi va chi khi
2Xx+y=0
(2x-y)(x-y)20 < 2x=-y=>0
3x-2y>0

Thay vao (2) ta dugc phuong trinh: V4x* + X+6 = —2X+1+5yx+1
o |(2x-1) +5(x+1) = —(2x-1) +5Jx+1 (3)

0.25

Véi x>0 , chia hai vé cta phuong trinh (3) cho v/x+1 ta duoc phwong trinh tuong
duong

0.25

46




THAY HOANG HAI-FB/ZALO 0966405831

2
(2x—1j e 2x—1

—F+5
Jx+1 Jx+1

2x-1 -z t<5
it t ==2—= phuong trinh dugc Viét: Jt? +5=—t+5< ot=2
' Ix+1 P s {t:Z
_ X=—
Giai phuong trinh: 35_3=2¢32Jx+1:2x—1c> 2
X+1 4(x+1)=4x* —4x+1
1
le XZE N
= 2 = J__¢>x=1+——
4x* -8x—3=0 X:4i 28 0.25
4
Khix:l+%;:>y:—2—J7
Nghiém cua hé phuong trinh la: (x;y) = l+7;3—2—J5 :
Cau |5
Dmt:J&H4JZO:>x:ﬁ:}:3dx:gwt
' 3 3 0.25
Doican: x=1->t=2x=5->t=4.
4 4
1 1 1
=2 dt <l =|(——-—)dt 2
!tz—l !(t—l t+1) 0.25
I =(Inft—1-Injt+1)|; 0.25
| =2In3-1In5 0.25
Cau | 6
Goi K 1 hinh chiéu vudng goc cia H y o
fren AA peiE
HK 1a doan vudng goc chung nén S oS
HK =32 S an-3 T e S
4 2 /(()‘ / ://////// /’
2 7 \ / /’4/// / //
Dién tich tam gidc ABC: S, :aTﬁ A 0.25
3
Thé tich khéi ling tru ABC.ABC: V, =S, AH = 3a8ﬁ
, 0.25
. LA s , A . o . 2 a \/5
Goi V la thé tich cta khoi chép ABCCB:V = §-V1 ==
Tir H v& HI L AB tai | suy ra goc giira hai mit phiang (ABC) va (AA ,BB) 0.25
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oA, =23
4
Tinh : tanA'|H—ﬁ=3— 4o 0.25
HI a3
Cau |7
Ta c6 A la giao diém cua AB va AC nén
A D _ ¢ 0.25
= A(L2).
. Ly diém E(0;2) € AC. Goi
I F(2a-3;a)e AB sao cho EF //BD.
Khi do
B c |EF_AE _EF_Bl_ EF =J2AE | 0.25
Bl Al AE Al \/_ \/_
a=1
<:>(2a—3)2+(a—2)2:2<:> 11
a=="—.
5)
Véi a=1 thi EF=(-1-1) la vtcp ctia dudng thang BD. Nén chon vtpt cia BD la
n=(L-1).PtBD:x-y+4=0 =BDNAC=] (—2;2) BD N AB =B(-5-1)
— IB—= IB—= 0.25
T B=——ID=——ID=-/2ID=D
1eb 1B p 1D =g D=2l (I 7z j
— A — IA— 1 —
IA=——IC=——IC=——<IC=C(-3V2-2;2).
IC IB NIt (-3v2-22
. 11 . =— (7.1) .. , \ 2 n , \
Vé6i a== thi EF= [—;— la vtcp cua duong thang BD. Nén chon vtpt cia BD la
5 55 0.25
n=(1-7). Do d6, BD:x-7y+22=0 = 1(-8;2)(loai).
Cau | 8
Vi M cach déu A, B nén M nam trén mit phang trung truc (Q) cua AB.
Phuong trinh mat phang (Q):
AB =(0;-6;2) 0.25
Toa do trung diém | cia AB: 1(L-14)
(Q):3y—z+7=0
Vi mit phang (MAB) vudng goc véi mit phang (P) nén M nam trén mat phang (R)
chira AB va vudng goc véi (P).
Phuong trinh mat phang (R): 0.25
(R):2x+y+3z-13=0
Diém M cén tim 1a giao diém ctia ba mat phang (P), (Q), (R) 0.25
Toa do diém M 1a nghiém cua h¢ phuong trinh:
2Xx—-y—-2-13=0 X=6
0.25

3y-z+7=0 Sy=-2
2X+Yy+3z2-13=0 z=1
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Toa d6 diém M (6;-2;1).

9

S6 cac truong hop co thé: Ce?o
Céc s6 nguyén t6 tir 1 d¢én 30: 2, 3,5, 7, 11, 13, 17, 19, 23, 29.

0.25

Goi A 1a bién c6 chon duoc ca hai thé déu duoc s6 13 s6 nguyén to.
S6 truong hop thuan lgi cia bién ¢ A: Clz0
. , . . 2 g
Xac suat dé chon dugc ca hai thé déu la s6 nguyén to: P(A) = —20 TS
C
30

0.25

10

2x+2+3y+3)
Ta co 6(x+1)(y+1) = (2x+2)(3y +3) < (fyj

<36=Xx+y+xy<5.

0.25

Ta co 5(x* +y?)>(2x+ y)2 = 5 +y®) 2 2x+y va
(X+y-3)°=x>+y*+9+2xy—6x—6y>0
S 2(X+ Y+ Xy +3) > 8(x+y)—(X* +y* +3)

Suy ra P2 2(xy +X+Y)—2432(x+y +xy +3)

0.25

Dat t=x+y+xy, te(0;5], P> f(t)=2t—24%2t+6
3/ 2 _
Taco f/(t)=2- 242 =2 (2t +6) 8<O,Vte(0;5]
33/(2t +6)° 32t +6)?
Vay ham so f(t) nghich bién trén nira khoang (0;5].
Suy ra min f (t) = f (5) =10—483/2 .

0.25

X=2

Vay minP =10-4832, khi{ )
y:

0.25
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TRUNG 'l:AM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 29

2X+1
X+1
a) Khao sat su bién thién va v& db thi (H) ctia ham sd.
b) Viét phuong trinh tiép tuyén biét tiép tuyén cach déu 2 diém A(2,4), B(-4,-2).
Céu 2. (1,0 diém).

Céu 1. (2,0 diém). Cho ham s y = c6 dd thi (H).

8cos’ o —2sin’ a + cosa

a. Cho géc o théa man tano=2 . Tinh A = —
2coso—sin” o

b. Cho sé phirc z thoa man (1+2i)z=1-2i. Tinh o= 2iz+(1—-2i)z
Cau 3. (0,5 diém). Giai phuong trinh log, x.log,(8x)-log, x.log,3 =9
Cau 4. (1,0 diém). Giai hé phuong trinh

{x2+2x2=,/y24y2

6x—y—11+10—4x—2x* =0

2
Cau 5. (1,0 diém). Tinh tich phan: 1 = j (/X +1 - In x)dx

1
Ciu 6. (1,0 diém). Cho hinh chép S. ABCD c6 ddy ABCD la hinh thoi canh a. Géc BAC =60°,
hinh chiéu vudng goc ciia S trén mit (ABCD) tring véi trong tim cua tam giac AABC. Mt phang
(SAC) hop véi mat phiang (ABCD) goc 60°. Tinh thé tich khdi chop S.ABCD va khodng cach tir
B dén (SCD) theo a.
Céu 7. (1,0 diém). Trong mit phang Oxy, cho tam gidc nhon ABC. Puong trung tuyén ké tir dinh
A va duong thang BC lan luot c¢6 phuong trinh 3x+5y—-8=0,x—y—4=0. Puong thang qua A va
vuodng goc voi duong thang BC cit duong tron ngoai tiép tam giac ABC tai diém thu hai 1a
D(4,-2). Viét phuong trinh duong thang AB, biét hoanh do diém B khong 16n hon 3.
Ciu 8. (1,0 diém). Trong khong gian Oxyz, cho mat phang (P):x—y+z-1=0va diém
A(1,-1,2) . Viét phuong trinh duong thang A di qua A va vudng goc véi (P). Tinh ban kinh cua
mit cau (S) c6 tim thudc duong thang A, di qua A va tiép xuc vé6i (P).
Cau 9. (0,5 diém). Trong cum thi dé xét cong nhan tét nghiép THPT thi sinh phai thi 4 mén trong
d6 c6 3 mon bat budc 14 Toan, Vian, Ngoai ngit va 1 mén do thi sinh tu chon trong sé cac mon:
Vat li, Hoa hoc, Sinh hoc, Lich sir va Dia li. Truong X ¢6 40 hoc sinh dang ki du thi, trong d6 10
hoc sinh chon mén Vit 1i va 20 hoc sinh chon mén Hoéa hoc. Lay ngau nhién 3 hoc sinh bat ky
cta truong X. Tinh x4c sudt dé trong 3 hoc sinh d6 ludn c6 hoc sinh chon mén Vit 1i va hoc sinh
chon mon Hoa hoc.

Cau 10. (1,0 diém). Cho x 14 sé thuc thuoe doan [-1,%] - Tim gi4 trj 16n nhét, gi4 tri nho nhat

cua
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_ AB—4x—1+x
J5—4X + 21+ X +6
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PE THI THU QUOC GIA

DAP AN DE SO 29

THANG LONG
Cau |1
a) Khao sat sy bién thién va v& do thi (H) ctiia ham s6.
- Tap xac dinh: D=R\{-1}
- Su bién thién: 0.25
y'= 1 ><0,vx#-1.
(x+1)
+ Ham s6 dong bién trén mdi khoang (—oo;—1) va (—1;+o0) .
+ Ham sb khoéng cé cuc tri
+ Gidi han: 0.25
*limy =2;limy =2 = Puong thang y=2 la ti€ém can ngang ctaa do thi ham so. '
*limy = +oo;limy = —0 =Puong thang x = - 1 14 tiém can dung d6 thi ham sé.
x——1" x—>-1"
+ Bang bién thién:
X -0 -1 +ao
W + +
,) 0.25
1a oo -
v
V& do thi
|' 5
/’f
’ o 0.25
S P
5 3 -2 1 Il 0 1 3 4
[
|
|
Goi x, 1a hoanh d cua tiép diem.
Phuong trinh tiép tuyén cua (H) taiM1a (d):y = (X =% )+ 2%, +1 0.25
(%, +1) X +1
1p | Vi tiép tuyén d cach déu 2 diém A va B nén tiép tuyén di qua trung diém | cia AB
hoac song song voi AB
* Neéu tiep tuyén di qua trung diém I(-1,1) cia AB thi x, =1 0.25
Vay phuong trinh tiép tuyén 1a y = " X+ 2
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* Néu tiép tuyén song song voi duong thang AB: y = x+2

X, =0
Ta co ;2:1 (X, #-1)= 0 0.25
(%, +1 Xy =—2
Véi x, =0, ta c6 phuong trinh tiép tuyén la: y = x+1
Véi x, =-2, ta c6 phuong trinh tiép tuyén 1a: y =x+5 0.25
Cau |2
3 0 Heind
A:8005 a 231n‘0L3+cosoc 0.25
5 2cosa—sin” o
a
_9-2tan*a+tan’a  9-22°+2° -3 0.5
2(l+tan’ ) —tan’* ¢ 2(1+2°)-2° 2 '
Ta co (1+2i)z:1-2ic>z:1_—2!:—§—ﬂi 0.25
oh 1+2i 5 5
. . .. 3 4. ., 3 4. 13 4.
Suyra w=2iz+(1-21)Z =2i(-=—=)+(1-2))(-=+=i) D> 0=—+—i 0.25
yra ()(55)()(55)6055
Cau |3
Diéu kign: x>0
X 2 1 log, x
Phuong trinh tré thanh: log, x.(log, 8 +log, x)-l 5 =9
(0]
- 0.25
log, x =2
) 5
<log", x+—=log,x-9=0 & 9
2 Iogzx:—a
Véi log, x =2 < x =4 (Thoa man diéu kién)
Véi log, x =2 e x= Y2 (Thoa man diéu kién)
2 32 0.25
Vay phuong trinh c6 2 nghi¢m S = {43;\/25}
Cau | 4
s +4y+2>0
bieu kién: y Ay 0.25
—2X*-4x+10>0
Ap dung bat dang thicc AM-GM ta co:
_Ax—2X2 —4x—2x> 0.25
y—6x+11=x/10—4x—x2=\/4(10 ;X 2x) 1 42 2X
Rat gon ta dugc: 4(y—6x+11) <14-4x—2x* < x* -10x+2y +15<0 (3)
Tuong tu phuong trinh (1) 0.25
) :
x2+2x—2:«/—y2—4y—2s_y+4y_2<:>2x2+4x+ y>+4y—-3<0 (4)
Cong vé vai vé cua (3) va (4) ta duoc:
x=1 0.25

3X* —6X + y2+6y+1230<:>3(x—1)2+(y+3)2£0<:>{y_ 3
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Két hop voi diéu kién dé bai, suy ra nghiém hé phuong trinh [a S = (1,-3)

Céau |5
2 2 2
Taco | :jx(\/x+1—ln x)dx:J.x\/x+1dx—J'xIn xdx =1, +1, 0.25
1 1 1
2
Tinh I, :Ix»\/x +1dx
1
Pit t=yXx+1=t?=x+1= 2tdt =dx
Poi can: X=2:>t=\/§ 0.25
x=1l=t=+2
¢ 20 20" 8 4
Vay |1:jt(t —1)2tdt—£———] ==3-—\2
N 5 & 5 15
‘ . [ x2[ 3
Tinh | xInxdx=">Inx —j dx=2In2-2 =2in2-2 0.25
1 2 1 1 4 1 4
8 4 3
Vay I =1, +1,==3-—+2+2In2—-= 0.25
y 1=+l =2V3- 22 ?
Cau |6
Goi O=ACNBD Tacd
S OB L AC,SO 1. AC = SOB =60°
Xét tam giac SOH vudng tai H:
\\\ | tan60° = >
\ D | =SH=OH.tn6°=2V3 3-8
6 2 0.25
gt s
B C
2
Vi tam gidc ABC déunén S,,p = 2.5,5¢ :a_f
0.25
. 1aa’y3 a’y3
Vay Vs aseo = 3SH Spgcp = 3272 12 (dvtt)
Tinh khoang cach tir B dén (SCD) theo a.
Trong (SBD) ké OE//SH. Khi d6 OC,0D,0OE d6i mdt vuéng goc va 0.25
oc=20p=2¥8 o 3
2 8
Ap dung cong thic L _ 1 + L + 1 d __a 0.25

d°(0.(SCD)) OC’ ‘oD’ OE? - \ir
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Mz d(B,(SCD)) = 2d (O, (SCD)) = %

7

e Goi M la trung diém BC, H la tryc tam tam

- giac ABC, K 1a giao diém ctia BC va AD, E la
FI¥ N N giao diém cta BH va AC. Do M la giao diém
I AT N N | cua AM va BC nén M thdéa man:

L {3x+5y—8=0 X=3 7 1

= =M(=,—2)
X—-y—-4=0 y 1 2 2

T2

0.25

Do AD L BC nén AD ¢6 VTPT n=(11) va AD qua D nén phuong trinh AD:
X+y-2=0
Do A 1a giao diém ciia AD va AM nén A thoa méin

3x+5y—-8=0 x=1
& = AL
X—y—-4=0 =

0.25

Goi K 1a giao diém BC va AD. Suy ra K(3,-1)

Tt giac HKCE ndi tiép nén BHK = KCE, KCE = BDA (néi tiép chan cung AB).
Suy ra BHK = BDK , Vay K 1a trung diém cia HD nén H(2,4)

Do B thugc BC nén B(t,t—4) . Va M la trung diém BC nén C(7-t,3-1)

HB=(t—2,t—8),AC=(6-t,2—t)

0.25

H 1a tryc tdm tam gidc ABC nén

HB.AC = (t—2)(6-t)+(t—-8)(2-t)=0=t=2t=7
Do hoanh d¢ cua B khong 16n hon 3 nént =2
Suy ra B(2,-2),C(5,1)

Phuong trinh duong thang AB qua A va ¢c6 VTPT n=(3,1) c6 dang: 3x+y—4=0

0.25

Cau

8

Do A vudng goc voi (P) nén A ¢6 VTPT G:E =(1,-11)

0.25

X=1+t
Phuong trinh duong thang A qua A(L,-1,2) la: {y=-1-t
z2=2+t

0.25

Goitaim |l e A= I(1+t,-1-t,2+t). Luc do

R=IA=d(I,(P))®@:%@t:_E

0.25

2
N

Vay R=—
ay 5

0.25

Cau

9

S6 phan tir ciia khong gian méu 1a n, = C2)
Goi A 1a bién ¢b “3 hoc sinh duoc chon ludn ¢ hoc sinh chon mén Vat 1y va hoc
sinh chon moén Hoa hoc”

0.25
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S6 phan tir ctia bién ¢ A 1a n, =CL.C2 +C2.CL, +CL.Cl .CL

Vay xac suat dé xay ra bién cd A la P, = n, 120 0.25
n, 247
Cau | 10
Dit a=+5-4x,b=+1+x thi a®+4b*=9, Vi a,b>0
Do d6 dit a €[0,%] Vi a=3sina,2b=3cose . Khi d6:
2 0.25
3sin —§cos
_a-b  °SNamoCa Hhing —cosa
a+2b+6 3sina+3cosa+6 2sina+2cosa+4
Xét ham s f(x) = —23MX=C0SX iy 10,71
2sinX+2cosx+4 2
6+ 4sin X +8cos X Va 0.25
Tacd f'(x)=— ~>0,vxe[0,%]
(2sinx+2cosx+4) 2
Suy ra ham s8 f(x) luén ludn ddng bién trén [o,%]
. 1 7, 1 0.25
Do dé: minf(x)=f(0)=—=;max f(x)=f(=)==
xe[0,5] xe[0,25] 2 3
2 "2
Vay minP=%1 Kkhi x=§
0.25

MaXP:% khi x =-1
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TRUNG 'l:AM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 30

Cau 1.(2,0 diém): Cho ham sb y = );—_‘11
a. Khao sat su bién thién va v& do thi (C) ctia ham s
b. Xac dinh toa do cac diém M thudc d6 thi (C) sao cho tiép tuyén cua (C) tai M cit truc
hoanh tai diém c6 hoanh do bang -8.
Céu 2.(0.5 diém): Giai phuong trinh sinx = J2 sin5x — cosx
Cau 3.(0.5 diém): Mot nguoi chon ngau nhién hai chiée giay tir bén doi giay ¢& khac nhau. Tinh
xéac suit dé hai chiéc chon duoc tao thanh mot d6i
Cau 4.(1,0 diém):
a) Giai phuong trinh sau trén tap sé phic: 82°-4z +1=0
b) Giai bat phuong trinh: 2log, (4x —3)+log, (2x+3) <2

3

> L. \/Z+ \/2 = L +1
Cau 5.(1,0 diém) Giai hé phuong trinh: {\y  Vx  xy
XA/XY + Y/Xy =78

Céu 6 .(1,0 diém)Tinh dién tich hinh phang giGi han bai do thi ham sé y = Ve* +1, tryc hoanh
va hai duong thang x = In3, x = In8.

Cau 7. (1,0 diém) Cho hinh chép S.ABCD c6 day ABCD la hinh thoi ; hai duong chéo AC =
2/3a, BD = 2a va cét nhau tai O; hai mit phing (SAC) va (SBD) cung vudng géc véi mat phing

B

(ABCD). Biét khoang cach tir diém O dén mit phing (SAB) bang aT’ tinh thé tich khdi chop

S.ABCD theo a.

Céu 8.(1,0 diém)Trong mit phing Oxy choA ABC c6 dinh A(1;2), duong trung tuyén BM:
2X+ Yy +1=0 va phén giac trong CD: X+ Yy—1=0. Viét phuong trinh dudng thang BC.

Céu 9.(1,0 diém): Trong khong gian véi hé toa d6 Oxyz, cho tir dién OABC véi A(1,2,-1), B(2,-
1,3), C(-2,3,3), 0(0,0,0)

a) Tinh thé tich t dién OABC

b) Tim toa d6 diém D nam trén mat phang (Oxy) sao cho t dién ABCD c6 cac canh ddi dién
vuong goc véi nhau

Céu 10.(1,0 diém): Cho x>0,y >0 thoa man x*y+xy® = X+ y +3xy. Tim gia tri nho nhét cua
(1+2xy)* -3

biéu thuc P = x* + y* +
2xy
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PE THI THU QUOC GIA

THANG LONG PAP AN DE SO 30
Cau |1
L.TXP D= R\ {1}
2. Su bién thién:
Y= S0wx#l 0.25
(x-1)
Trén céc khoang (—o0;1)va (L +o0) ham sb dong bién
Ham sd khong c6 cyc tri
Gidi han va tiém can:
limy=Ilimy=1; limy=—-o0;limy =+ 0.95
X—>+0 X—>—00 x—1" x—1" '
Suy ra dd thj ham sb c6 mot tiém can dung 13 x = 1 va mot tiém can ngang la y = 1
Bang bién thién
X - 00 1
+ 00
1 ||Y * * 0.25
y +[po
1 - 00
Po thi
4 v Hx=(x-4 ) (x-1)
J'"? fx)=1
I x=1
- 0.25
T 1
BER
_l___
. _ A a2 X, —4
Goi M(Xo; Yo) 1a tiep diem, y, =
X, —1
Phuong trinh tiép tuyén cia (C) tai M 1a 0.25
y = 3 (x—x )+X°_4
1b (Xo _1)2 0 X, —1
Dé tiép tuyén cit truc hoanh tai diém c6 hoanh do bang -8 thi
0:%(_8_X0)+x0—4 0.25
(% —1) X —1
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< 0=3(-8-X))+ (X —4)(% —1) < %, —8%,—20=0

X, =10 0.25
=
Xy =—2
. , 2
+Véi X, =10 taco Y, =3
+Voi X, =—2tacd Yy, =2 0.25
Viy ¢6 2 diém M thda dé 1a: M(10, %) M(-2,2)
Cau |2
&> sin X +€os X = /2 sin 5x
. T .
<:>sm(x+zj = SIn5X
_ - 0.25
5x=x+—+k2r
4
5x=7—Xx— 21 k2x
i 4
P
16 2 (kez) 0.25
w  krx
X=—=+—
. 8 4
Cau |3
S6 phan tir khong gian mau 1a s6 cach chon 2 chiéc giay tir 8 chiée tuy y 0.95
n(Q)=C; =28 :
Ki higu A 1a bién co chon duoc hai chicc giay ciing mot doi
S0 cach chon mot doi trong 4 doi giay 4 cach. Do do n(A) =4 0.25
Vivay P(A) = %
Cau |4
Tacd: A=b?—ac=-4<0 0.25
4a , N 1 1. . 11
Do do, phuong trinh ¢6 2 nghiém phuc: z, =———iva z, =—+—1 0.25
4 4 4 4
bK: x> 3 *)
' 4
4b Khi d6, bpt (1) tré thanh: log, (4x —3)” <2+ log, (2x +3) 0.25

< log, (4x—3) <log, 9.(2x +3)
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o (4x-3)" <9.(2x+3)

<:>16X2—42X—1830<:>—géxé3

0.25
Két hop v&i DK (*), bpt (1) ¢6 tap nghiém la: S= [% ; 3}
Cau |5
bK: x, y> 0.
X+y=7+ M
) < . 0.25
ﬁ(x +y)=78
Pit t = \/xy . (PK: £0)
X+y=T7+t , t=-13 (I)
= =>t°"+71-78=0.< 0.25
t(x+y)=78 t=6  (n)
X+y=13 x=4 Xx=9
t=6 < = % 0.25
Xy =36 y=9 y=4
Vay hé pt c6 2 nghiém 1a : (4;9) ; (9;4). 0.25
Cau |6
Ki hiéu S 1a dién tich can tinh.
In8
Vive*+1>0Vxe[ln3; In8] nén S:J'\/ex+ldx 0.25
In3
bat +1 =t taco dx = tthtl 0.25
Khi x =In3 thi t=2, va khi x =In8 thi t =3 0.25
2tdt (3 {dt ] fd__S_
> o ti-1 t-1 Jt+l 0.25
=2+In|t—1”3 inft+1f =240
2 2 2
Cau |7
+Tur gia thiét AC = 2a/3; BD =2a va
AC ,BD vudng goc v6i nhau tai trung
diém O ctia moi duong chéo.Ta co tam
gidc ABO vudng tai O va AO = a+/3;
0.25

BO =a, do d6 ABD =60°

Hay tam giac ABD déu.

Tt gia thiét hai mat phang (SAC) va
(SBD) cung vudng goc véi mit phang
(ABCD) nén giao tuyén cia ching 1a
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| SO L (ABCD).
+Do tam giac ABD déu nén véi H 13 trung diém cta AB, K 1a trung diém cua HB
taco DH L AB va DH = ay/3; OK // DH va OK :%DH =a—23 — OK LAB | 0.25
— AB L (SOK)
+Goi I 1a hinh chiéu cia O 1én SK ta c6 OI L SK; AB L Ol = Ol L (SAB) , hay
OI 1a khoang cach tir O dén mat phang (SAB). 0.5
Tam gidc SOK vudng tai O, Ol 13 dudng cao = —— = =4 = —50=2
Ol? OK? SO 2
Dién tich ddy S ,5cp = 45,0 = 2.0A0B = 2/3a?;
duong cao cua hinh chép SO = % :
Thé tich khéi chép S.ABCD: 0.25
1 J3a®
VS.ABCD = §SABCD'SO = 3
Cau |8
CeCD:x+y-1=0=C(t;1-t).
D M Suy ra trung diém M cua AC 1a 0.5
t+1 3—t '
M| —:——|.
B C ( 2 "2 j
K
+M € BM :2x + y+1=0:2(Ej+§+1:0
2 2 0.25
<t=-7=C(-7;8)
+Tur A(L;2), ké AK LCD:x+Yy—1=0 tail (diém K e BC).
Suyra AK :(x-1)—(y—-2)=0<x—-y+1=0.
Xiy_1=0 0.25
Toa do diém | thoa hé: { = 1(0;1).
X—y+1=0
+Tam gidc ACK can tai C nén I 1a trung diém cua AK = toa do cia K (-1;0).
q 0.25
buong thang BC di qua C, K nén cé phuong trinh: % = % < 4x+3y+4=0
-7+
Cau |9
+0A=(1,2,-1), OB =(2,-1,3),0C =(-2,3,3) 0.25
G P = ==7== 20
+[OA,OB].OC =40V = g‘[OA,OB].OC =5 0.25
+Goi D(x,y,0) e mp(Oxy) theo dé bai ta co: 0.25

61




THAY HOANG HAI-FB/ZALO 0966405831

AD.BC =0
BD.CA=0
CD.AB=0

-X+y-1=0 5

X=-
3x—y+5=0<:>{ 1:>D=(—2;—1;0)
x—-3y—-1=0

0.25

Cau

10

X2y 4+ Xy? = X+ Y + 3xy
S XY(X+y)=Xx+y+3xy(l) dox>0,y>0nénx+y>0

+ Ta cod

0.25

(1):>x+y:1+£+32 4 +3= (X+Yy)?-3(x+y)-4>0
X Y X+Yy

=[(x+y)+1][(x+y)-4]20=>x+y =4
3 3 1

(1)<:>1:i+ <1- =—
Xy X+Y X+Yy Xy

Nén P:(x+y)2+2—i:(x+y)z+l+
Xy X+ Yy

0.25

+Pit x+y=t(tz4):>P=t2+§+1= f(t)

0.25

y 3 2t°-3 A A LA
+Tacof(t):2t—t—2= >0, Vt >4 Nén f(t) dong bien trén

.t2

[4;+oo):>P=f(t)2f(4)=7Zl

Hay gi4 tri nho nhat caa P bang % khix=y=2

0.25
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TRUNG 'l:AM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 31

Céu 1 (2,0 diém). Cho ham s6 y=—2 +2m (Ci)
X+
a) Khao sat su bién thién va vé& do thi (C) cua ham sé khi m=1.
b) Tim cac gia tri thuc cia tham sé m dé duong thang d: 2x+2y -1= 0 cit db thi (Cy,) tai hai
diém phén biét A, B sao cho tam giac OAB c6 dién tich bang 1 (O 1a gbc toa do).
Céu 2 (1,0 diém).

x> +x+1

a) Tim gié tr1 16n nhét va gia tri nho nhét ctia ham sd f(x) = trén doan B;z} .

x+1
0

b) Tinh tich phan: I= [

dx
dx+DB3+2x-x7
2
Cau 3 (2,0 diém). Giai cac phuong trinh sau:
a) log,(x—1) +log (2x-1)=2.

3sin2x —2sin X s

Sin2X COS X
Céu 4 (1,0 diém).

a) Cho sé phuc z thoa man: (2+ i)z+E =5—i. Tinh md dun cua sb phiic w=z+2’.
b) Mot 16p hoc ¢6 20 hoc sinh nam va 15 hoc sinh nit. Thay gido chi nhiém chon ra 5 hoc sinh
dé 1ap mot t6p ca hat chao mimg ngay thanh 1ap Quéan doi nhan dan Viét Nam(22 thang
12). Tinh xac suit sao cho trong dé cé it nhat mot hoc sinh nit.
Céu 5 (1,0 diém). Cho hinh chop S.ABC c¢6 day ABC 1a tam giac déu canh a, mit bén SAB 1a tam
gidc vudbng cin tai dinh S va nam trong mit phang vudng géc v4i mat phang day. Tinh theo a thé
tich khdi chép S.ABC va khoang cach gitta hai dudng thang SB va AC.

Céu 6 (1,0 diém). Trong mat phang v6i hé toa dd Oxy, cho hinh vuéng ABCD. Piém F(%;Eyj 1a

trung diém cua canh AD. Puong thang EK c¢6 phuong trinh 19x —8y—18=0 véi E 1a trung diém
ctia canh AB, diém K thudc canh DC va KD = 3KC. Tim toa d6 diém C cta hinh vuéng ABCD
biét diém E c6 hoanh d9 nho hon 3.
Céu 7 (1,0 diém). Trong khong gian voi hé toa d6 Oxyz, cho mat phang (P):2x—2y—z—4=0 va
mit cau (S):x*+y*+2° —2x—4y—6z-11=0. Ching minh rang mat phang (P) cit mat cau (S)
theo mot duong tron. Xac dinh toa dé tam va tinh ban kinh cua duong tron do.
Céu 8 (1,0 diém). Cho a,b,c 1a ba sb thuc dwong. Chung minh rang:

a’+1 b*+1 c*+1_ 1 1 1

—t——t—— 2 + + .
4b 4c 4a a+b b+c c+a
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TRUNG TAM LUYEN THI DPE THI THU QUOC GIA
THANG LONG DAP AN DE SO 31
Cau | 1
-x+1
_ , TXD:D=R\{-2
y X+2 { } 7 .
-Gidi han : lim y=-1; lim y=-1. Puong thang y = -1 1a tiém can ngang cua do thi 0.95
ham sb
Ii(m) y =+ ; Ii(m) =—0. Puong thang x = -2 1a tiém can ding cta do thi ham so
x—(-2)" x—(-2)"
-Chiéu bién thién y" :—_32 <0 Vx#-2
(x+2) 0.95
Ham s6 nghich bién trén mdi khoang (—oo;—2) va (—2; +) '
Ham sd khong c6 cuc tri
Bang bién thién
X —00 -2 + 00
Y - - 0.25
y -1 +00
la \ —OOH \—1
Do thi |
*Giao vai truc Ox tai A(1;0) |
|
*Giao vai truc Oy tai B(O;%) ‘
* Po thi nhan 1(-2;-1) giao
cta hai tiém can lam tam doi 0.25
xXung
ez —=X4M 1 X# -2
Phuong trinh hoanh d¢ giao diem: =—X+= 9
X+2 2 2x* +x+2m-2=0 (1) 0.25
DPuong thang (d) cat (Cy) tai 2 diém A,B <> (1) c¢6 hai nghiém phan biét x = —2
1b A=1-8(2m-2)>0 17-16m>0 |m<’
2(2F +(2)+am—220" |mr—2 ] 1° 0.25
(=2)"+(-2)+2m-2 = —
0.25

A(xl; —X, +%j B(xz; —X, +%) trong do x4; X, 1a hai nghiém phan biét cua phuong
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trinh (1), theo viet ta co
X X, =m-1

AB= \j(xz _Xl)z +(X1 _Xz)2 = \/2[()(2 +X1)2 _4X1X2] = M

1 1 1 J2(7-16m) 47
d(o,d ==ABd(0,d)== : =leom=—{(/m
( ) 2\/— AOAB — 2 ( ) 2\/5 2 16 ( )
0.25
47
Va =
ay:m= o
Cau | 2
Ham s f(x) lién tuc trén doan ;
5 X = OeE } 0.25
X2 42X
+) f'(x , 0
) 1= 0=0e ,
2a x_—Ze ,2
2
TEE
2) 6 3
7 . 1 7 . 0.25
Vay: min f(x)=— khi X==; maxf(x)=~= khix=2.
XEE'Z 6 2 XEE'Z 3
2 2
7 H
e e J ——
TL(X+DV3+2x—x (x+1) (x+1)(3B-x) 2 3-x
2 x+1 0.25
2b bat: t= 3-x = dx 5 :—ltdt.Dé)i can: X=—l:>t=\ﬁ;x=0:>t=\/§.
x+1 x+1) 2 2
NG
1 1
1=—— [dt=—(7-3) 0.25
24/7 2
Cau |3
x=1
bK 1 0.25
X>=
2
(1) < 2log, |x 1|+ 2log, (2x~1) =2 <> log,|x—1|(2x~1)=log,3 0.25
3a | ©|x-1(2x-1)=3
1 0.25
= hoac{g;l—sx—zzo
2x> —3x+4=0(vn)
< x=2(théa man dieu ki¢n) 0.25
Vay: x=2
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DK:sian;ﬁO@x;ﬁ% (keZ) 0.25
(2) & 3sin2x -2sinx = 2sin2x.cosx <> 2(1- cosx)(sin2x- sinx) =0 0.25
x=k2x
cosx =1
3b @{. e n o kon 0.25
sin2X = sin X X=—+——
3 3
Doi chiéu véi diéu kién
Vay : phuong trinh c6 nghiém X = i% + k27 0.25
Cau |4
B)eR+i)z=5<2z=2-i 0.25
4a
w=5-5=|w|=5y2 0.25
Chon ngau nhién 5 hoc sinh trong 35 hoc sinh ctia 16p, ¢6 | =Cj; (cdch)
Goi A la bién c0: “*Chon dugc 5 hoc sinh trong d6 c6 it nhat mot em nit’’ 0.95
ab Suyra A la bién c6: “Chon duoc 5 hoc sinh trong dé khong cé hs nit nao” '
Ta c6 s6 két qua thuan lgi cho A 1a C,
- C — Cy 2273
P(A)==2 = P(A)=1-P(A)=1-=2 =22"2 £ 0,95224 _
(A) c: (A) (A) C5. 2387 0.25
Cau |5
SH L (ABC)
+) Theo bai ta co:
) sy_2 0.25
2
a’\3 a’\3
+) S AABC 4 :>V S.ABC 24 0.25
< | *) Dung duong thang d di qua B vad// AC
— d(AC, SB) = d(A; (SB,d)) = 2d (H:(SB; d))
Ké doan thang HJ sao cho HJ L.d,Jed; Ké | 0.25
o doan thang HK sao cho HK L SJ,K € SJ
+) d(H;(SB,d)) = HK
1 1 1 28 a3
=y = K =2
HK2 H 2 H2 2
J2 s 3a 27 0.5
— d(AC, SB) = 2HK = a\E
Cau | 6
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+) Goi AB=a (a>0)

5a°
= Sxerk = Sapco ~Saaer ~Sarpk ~Sakcss = E
1
Summc =5 FHLEK,
0.25
FH = d(F. EK) = —22_:EK = 17 —a=5
217 4
ABCD la hinh vudng canh bang 5
= EF= ﬂ
2
X=2
1Y’ , 25 58,
+) Toa d E 1 nghiém: (X‘EJ == o | x=p ea) E(z;gj 0.25
19x—8y-18=0 5
y=>
2
+) AC qua trung diém | cia EF va AC L EF
=AC: 7x+y-29=0
10
X==— 0.25
7 -29=0 '
Co: ACAEK ={P}=] "1V =] 3 :P(E;Ej
19-8y-18=0 17 3 3
=3
Ta xéc dinh duoc: IC = gﬁ ~C(39) 0.25
Cau | 7
Mt cau (S) c¢6 tam I(1;2;3), ban kinh R=5
21-2.2-3-4 0.25
d(1, (P)) = | =3
(1.(P) Ja+4+1
Vi d(I,(P)) <R nén (P) cat (S) theo dudng tron. 0.25
- Goi H 1a hinh chiéu cta diém I trén (P) thi H 1a giao ctia mp(P) véi duong thang d
qua I, vudng goc vai (P).
x=1+2t
- Phuong trinh duong thang d: {y=2-2t 0.25
z=3-t
dn(P)={H} =H(3;0;2).
Bén kinh duong tron 1a: r=yR*—1H* =4 0.25
Céu | 8
Ta co:
a? 1 b* 1 ¢ 1
T = st— |+ —+t— |+ >+t ——
4b°  4b 4c®  4c 4a° 4a 0.25

> a + b + c —1(i+£+£j
~2b® 2¢® 2a® 2\b® & &’
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Mat khac: %+1>2 %4.%23- %+122
b a b cc b ¢ a~ c a
. 0.25
Cong theo ve cac BDT trén ta duoc: % + % + % > 1.1 + 1
b ¢ a a b c
Suy ra:

11 1 1) 1|(1 1 1 1 1 1
VT > —+ —F— |+ == [+ —+—
Z(a b cj 4{[a b} (b cj (c aﬂ 0.25

4/ a+b b+c c+a a+b b+c c+a 0.25
Ding thic xay ra khi va chi khi: a=b=c=1

VT21{4+4+4}:1+1+12VP

TRUNG TAM LUYEN THI DPE THI THU QUOC GIA
THANG LONG PE SO 32
Cau 1.(2,0 diém)

a. Khao sat sy bién thién va v& dd thi (C) ctia ham s6 Y = X* —2x?

b. Bién luan theo m s nghiém thyc cua phuong trinh : X' —2x*-m=0
Cau 2. (1,0 diém)
a. Giai phuong trinh /3sin 2x—1=c0s2Xx—2C0SX .
b. Tim céc s6 thyc X, y théa mén dang thuc:
X(3+5i)+ y(1-2i)° =9+14i

Cau 3. (0,5 ¢iem) Giai phuong trinh: log, (X2 —1) =log, (X —1) :

2

ZX(JSX—S +J4x—3)
J2x+9+3

+15<52x+9

Céu 4. (1,0 diém) Giai bat phuong trinh:

Céiu 5. (1,0 diém) Tinh tich phan : = J.(X " ;-()2(;:2" ™ 1) dx.
— X+ +3X +

Cau 6. (1,0 diém) Trong khong gian vdi hé toa 46 Oxyz cho A(1;2;0), B(0;4;0), C(0;0;3). Viét
phuong trinh mat phang (P) chira OA, sao cho khoang cach tir B dén (P) bang khoang cach C dén
(P).
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Céu 7. (1,0 diém) Cho lang tru ABC.A’B’C’ ¢6 A’. ABC 14 hinh chép tam giac déu, canh day
AB =a, canh bén AA’=b. Goi ¢ 1a goc giira hai mit phing (ABC) va (A’BC). Tinh tan @ va thé
tich khbi chop A”.BB’C’C.

Cau 8. (1,0 diém) Trong mit phing Oxy, cho dudng tron (C): (¥~ 2) +(y+3) =4

thang d: 3*=4»+m=7=0 Tim m dé trén d c6 duy nhit mot diém M ma tir d6 ké duoc hai tiép

tuyén MA, MB t6i (C) (A, B 1a cac tiép diém) sao cho goc AMB=120°.

va duong

Cau 9. (0,5 diém) Mot 16p hoc c¢6 15 hoc sinh nam va 10 hoc sinh nit. Gido vién goi ngau nhién 4
hoc sinh 1én bang lam bai tap. Tinh xac suét dé 4 hoc sinh duoc goi c6 ca nam va nit.

Cau 10. (1.0 diém) Cho 3 s thuc x,y,z khac 0 thoa man: x+y+z=>5 va x.y.z=1 .Tim gid tri

16N nhét cua bidu thie: p—4+ 141,
X Yy z
TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG DAP AN DE SO 32
Cau |1
i/ TXD: D:R
ii/ Sy bien thién
+ Gidi han- tiém can 0.25
Gidi han tai vo cuc: limy =+ ; limy=+w

X—>—0 X—>+00

Do thi ham sd khong co tiém can.

+ Chiéu bién thién
Tach:y =4x>-4x = 4x(x*-1) ; y’ = 0> x=0;x =+1

Trén cac khoang (~10)va (L +00),y’>0 nén ham s6 dong bién 0.25
Trén cac khoang (—o0;—1)va (0;1),y’<0 nén ham sé nghich bién
+ Cuc tyi q
1a Ham s0 ¢ hai cuc tiéu tai x =+1; yer = y(+1) = -1
Ham s0 ¢6 mot cuc dai taix =0; yop =y(0) =0
+ Bang bién thién
X —o0 -1 0 1 +00 0.25

y’ O + O -

_ 0 +
y m\‘_V' (\_1 e

iii/ Do th: ] ‘ , ,
Ham so6 da cho 1a chan, do d6 do6 thi ham so6 nhan Oy lam truc doi xung
D0 thi di qua gdc toa do va cét truc OX tai (i 2;0) 0.25

Diém dic biét: (+1-1)




X
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Phuong trinh da cho tuwong duong voi: x'—2x*=m

NX: S6 nghiém thyc cua phuong trinh bang s6 giao diém cia duong thaingy =m | 0.5
va do thi (C)
1p |- Suyra:
* m<-1: phuong trinh v6 nghiém
* m=-1hay m> 0 : phuong trinh c6 2 nghiém 0.5
* m =0 : phuong trinh c6 3 nghiém
* -1<m < 0 : phuong trinh c6 4 nghi¢m
Cau |2
Pt <> 2cosx(+/3sinx-cosx+1) =0 0.25
x=2tkr
22 cosx=0 2
. 1ol x=k2rx (keZ) 0.25
COS(X + E) = E 5
x=-2% yk2r
L 3
Ta c6: x(3+5i)+ y(1—2i)* = (3x—11y) + (5X + 2y)i. 0.5
X, y 1a cac sb thuc thoa man dé bai khi va chi khi x, y 1 nghiém cua hé:
2b 3x-11y=9
5x+2y =14 0.25
Giai hé ta duoc: x= 12 va y=——
61 61
Cau |3
biéu kién xéac dinh; x >1
2 —
Iogz(x —1)_—Iogz(x—1) 0.5
=S Iogz(x2 —1)(x—1) =0< (x2 —1)(x—l) =l x(x2 —~ x—1) =0
x=0 (I)
1+4/5
S| x= 2*/_ (n) 0.25
1-4/5
=52
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f)e’tpsé):x::l'—|_\/g
2
Cau |4
biéu kién xac dinh; x > g 0.25
(1) = 2x(\3x =5 +/4x~3) <5(v2x+9 - 3)(V2x+9 +3)
0.25
<:>2x(\/3x—5+\/4x—3)<5.2x
< 3X—5++4x-3<5
& 24J12x% —29% +15 < 33— 7x
0.25
2y
<13 7
x2 —346x +1029 >0
Sy
<13 7
X<3 v X>343
5 0.25
& —<x<3
3
. 2.5
Paps6: —<x<3
3
Cau |5
2 1—%
=] X dx 0.25
1 1
1(x+—1j(x++3j
X X
Détt=x+£:>dt:(1—i2jdx
X X - 0.25
Poican: x=1=>t=2; x:2:>t:§
5 5
2 2
|:J’L:EI(L_L}1X 0.25
> (t-1)(t+3) 45(t-1 t+3
5
1l
Izllnu :lln E 0.25
4 Jt+3], 4 \11
Cau |9

Khong gian mau Q 13 tap hop tat ca cac bd gom 4 hoc sinh dugc chon tir 25 hoc

0.25
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sinh nén ta c6: n(Q)=C,, =12650

Goi A 1a bién ¢b “4 hoc sinh duoc chon ¢6 ca nam va nix”
Co cac truong hop:

+ Chon 1 n& va 3 nam: ¢6 C;,C = 4550

+ Chon 2 ntt va 2 nam: ¢ C;C;, = 4725

+ Chon 3 nit va 1 nam: ¢6 C.C}, =1800
Suyra sb cach chon 4 hoc sinh ¢6 ca nam va nit 1a:

4550 + 4725 +1800 = 11075 0.25
n(Q
Vay: P(A)= ( ,4):11075:443:0,875
n(Q) 12650 506
Cau |10
P=l+l+l:1+u—l+x(5—x)
X y z X yz X ) 0.25
Ta co: (y+z)224yz<:>(5—x)22—<:>x<0v3—2\/§£x£4vx23+2\/§
X
Xét ham sb: £ (x) =24 x(5-x) = f'(x)=— = +5-2x
X X
V6i: x<0v3-242<x<4vx>3+2\2 0.25
f'(x)=0<:>x:% vx=1-2vx=1+2
Lap bang bién thién dung
Tinh duoc:
f(1-v2)=f(3+2v2)=1-42 0.95
f(1+42)=f(3-242)=1+42
Vy gié tri 16n nhat cua P bang 1+ 42
dattai: x=y=1+2,2=3-242 hay x=z=1+2,y=3-22 0.25

hoic x=y=3-2v2,2=1+2 hayx=2=3-22, y=1+2

10
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TRUNG 'l:AM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 33

Céu 1 (2,0 diém). Cho hamsé y = x> —6x° +9x —1 (1).

a) Khao sat sy bién thién va v& d6 thi (C) cia ham sb (1).

b) Tim m dé phuong trinh x(x —3)° = m c6 3 nghiém phan biét.
Céu 2 (1,0 diém).

a) Giai phuong trinh: (sinx + cosx)” = 1+ cosx.

b) Giai bat phuong trinh: log ,x+log, ,(x+1) <log,  (x+2).

. 1
Céu 3 (1,0 diém). Tinh tich phan: 1 = | §X+72 dx .
X +

0
Cau 4 (1,0 diém).
a) Cho z;, z, 1a cac nghiém phuc cta phuong trinh 272 —47+11=0. Tinh gi4 trj cua biéu

thuc A= M
(21 +2)°
b) Xét cac so tu nhién c6 5 chit s6 khac nhau. Tim xac suat dé so6 tu nhién c6 5 chir s6 khac
nhau l4y ra tir cac s trén thao méan: Chit s6 dung sau I6n hon chir s6 dimg trudc.
Cau 5 (1,0 diém). Trong khong gian vai hé toa d6 Oxyz cho diém A(10; 2; -1) va duong thang d
x-1 vy z-1

c6 phuong trinh > =1 3 Lap phuong trinh mat phiang (P) di qua A, song song véi d va

khoang cach tir d t6i (P) 1a 16n nhat.

Cau 6 (1,0 diém). Cho hinh chop S.ABC c¢6 SA vudng goc voi mat phang (ABC), SA = 8a, tam
gidc ABC déu canh bang 4a; M, N lan luot 1a trung diém cua canh SB va BC. Tinh theo a thé tich
khdi chop S.ABC va khoang cach tir diém B dén mat phang (AMN).

Céu 7 (1,0 diém). Trong mat phang voi hé toa do Oxy, cho tam giac ABC c6 A(4; 6), phuong
trinh dudng cao va trung tuyén ké tir dinh C lan luot 12 2x—y+13=0 va 6x—13y+29=0. Viét
phuong trinh dudng tron ngoai tiép tam giac ABC.

Cau 8 (1,0 diém). Giai hé phuong trinh:

X+y+yx+y+3=(x+y) +2yx+y
\jX2+X+y+2+\jX—y=3

Cau 9 (1,0 diém). Xét cac s6 thuc duong x, y, z théa min diéu kignx +y +z =1,

X?(y +2) . y*(z+X) . 2 (X +Y) .
yz zx Xy

(x,y € R).

Tim gi4 tri nho nhat cua biéu thuc: P =

11
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TRUNG TAM LUYEN THI PE THI THU QUOC GIA

THANG LONG DAP AN DPE SO 33

Cau

1

a) y=x>-6x"+9x—1.
* Tap xéc dinh: D = R
* Su bién thién

e Chiéu bién thién: y'=3x? —12x+9=3(x? —4x+3) 0.25
. X>3
Ta co y'>0<:>{ , Y<0<=1<x<3.
x<1
Do do: o ,
+ Ham s6 dong bién trén mdi khoang (—w,1) va (3, +). 0.25
+ Ham s6 nghich bién trén khoang (1, 3).
e Cuyc tri: Ham s6 dat cuc dai tai x=1 va Yoo = Y1) =3; dat cuc tiéu tai x=3 va
Yer =y =-1. 0.25
e Gigi han: lim y=—c; lim y=+c0.
X—>—00 X—>+0
e Bang bién thién:
X | —oo 1 3 + o0
1a y/ —+ 0 — 0 +
3 e 0.25
, \ /
-1
— 0
* Do thi: Y
Pd thi cat tryc tung tai diém
©, -1)
T 0.25
5 ; / —
Taco: x(x—3) =m<>x° —6xX +9x—1=m—1, 0.25
Phuong trinh c¢6 ba nghiém phén biét khi va chi khi duong thang y = m — 1 cit (C)
1b oy g2 A 0.25
tai 3 diém phan biét
&S -1<m-1<3<0<m<4 0.25
Cau |2

12
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Taco: (sinx + cosx)’ = 1+ cosx <> 1+ 2sinxcosx = 1 + cosx

_ 0.25
< cosx(2sinx-1) =0
X = z + ko
2a cosx =0 ”2
= 1 < |x==+k2z (keZ). 0.25
sinx=— 6
X = 5T + k27
i 6
biéu kien: x > 0 (*).
log,, x +log,,(x +1) <log,,(x +2) < log, ,(x* +x) < log, ,(x +2) 0.25
2b ;
SX +X>X+2X >\/§(Vix>0).
) 0.25
Vay bat phuong trinh ¢6 nghiém x > \/5 :
Cau |3
1 1 1
4
I:I6X+7 dX:I(6X+ )+3dX=I(2+ 3 dx 0.5
) OX + 2 ,  OX+2 ) 3x +2
1 1 3 1 1 1
= 2[ dx + J‘gdx = 2I dx + I—d(3x—|—2) 0.25
0 3x +2 7 ) OX + 2
1 1
= ZX‘ + ID‘BX + 2‘ 0.25
0 0
=2+ h’l§. 0.25
2
Cau |4
Giai pt da cho ta dugc cac nghiém: z, :1—¥i,z2 =1+¥i
2 0.25
32\ 22
da Suyra|21|:|22 = 12"'(7] :T; ,+2,=2
2 2
podo Al T2l 11 0.25
(z1+23) 4
Céac s0 ty nhién ¢6 5 chit s6 khac nhau: 8,8,8,8,85 trong d6 & # @ Véii= |
az0=> Cg’) 9 cach chon a;
Moi cach chon a; c6 9 cach chon a,
4b MOi cach chon ay, a, co 8 cach chon as 0.25

MOi cach chon ay, a,, a3 ¢6 7 cach chon a4
Moi cach chon ay, a,, a3, a4 ¢6 6 cach chon as

—=|0)=9.9.8.7.6 =27216

13
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Xét bién ¢ A: “ S c¢6 nam chir s6 lay ra thoa man chir s6 dieng sau 16n hon chir
SO dirng trude”. Vi chir s0 0 khong thé dung trudc bat Ky s6 nao nén xét tap hop:

X=1{1;2;3,4;5,6;7;8,9} . M3i bo gom 5 chir 56 khac nhau ldy ra tir X c6 mot cach

0.25
, , \ 5
sap xép theo thir tu ting dan = ‘QA‘ =C,
Ly 126 1
27216 216
Cau |5
Goi H 13 hinh chiéu caa A trén d, mat phang (P) di qua A va (P)//d, khi do
khoang cach gitra d va (P) 1a khoang cach tur H den (P). 0.25
Gia sir diém I 12 hinh chiéu ctia H 1én (P), ta c6 AH > HI => HI Ién nhat khi
A=l 0.25
Vay (P) can tim 12 mat phang di qua A va nhan AH 1am véc to phéap tuyén.
H ed = H(1+2t;t1+3t)vi H 12 hinh chiéu cta A trén d nén 0.95
AH 1d = AH.U =0 (u=(213)a véc to chi phuong cua d) '
— H(3L4) = AH (-7:-15) Vay (P): 7(x — 10) + (y — 2) —=5(z + 1) = 0 0.5
& TIx+y-52-77=0 '
Cau |6
*) Ta co:
AN =+ AB2 —BN? =2a3
Dién tich tam gidc ABC la: 0.25
Ssc = % BC.AN =4a%/3.
Thé tich hinh chép S.ABC 1a:
Vi pac = 1sAABC.SAz 142 38a
3 3 0.25
3
_32a°V3 (dvtt).
3
*) Ta co:
Venn _BA BM BN 1
Ve BA BS BC 4 0.25
v _1, _ga'\3
B.AMN _Z S.ABC _T'
Mat khéac, SB = SC =4+/5a = MN :%so =25a; AM :%ss:zﬁa.
Goi H 14 trung diém AN thi MH L AN, = MH =JAM? — AH? =aJ17 . 0.25

Dién tich tam gidic AMN 1a S, :%AN.MH :%Za\/@a 17 =a%\51.

14
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Vay khoang cach tir B dén (AMN) 1a:
Npam _82°V3 _ 8a _8a17

d(B,(AMN)) =
Sw @Bl N7 17
Cau |7
- Goi duong cao va trung tuyén ké tir C 1a CH va CM.
Khi do c(-7;-1)
CH c6 phuong trinh 2x—y+13=0,
CM c¢6 phuong trinh 6x—13y+29=0.
2x—y+13=0 0.25
STihe {07V — C(-7: 1),
6x—-13y+29=0
“ABLCH=n,_ =U, = 2) Ane  HMES) B(&; 4)
=pt AB:x+2y—-16=0.
X+2y-16=0
- Tu hé M (6; 5 B(8; 4). )
" c{Gx—13y+29=0:> (6:9) =BE4 025
- Gia str phwong trinh duong tron ngoai tiép AABC : X + y2 + mx+ny + p =0.
52+4m+6n+p=0 m=-4 0.25
Vi A, B, C thudc duong tron nén {80+8m+4n+p=0<<:n==6 '
50-7m-n+p=0 p=-72
Suy ra pt dudng tron: x* +y? —4x+6y—72=0 hay (x—2)?+(y+3)* =85. 0.25
Cau |8
o X+y+yx+y+3=(x+y) +2Jyx+y (1)
Giai h¢: (x,y €R).
\[x2+x+y+2+xlx—y:3 (2)
N >0 0.25
bieu kién: {x+y @)
X—-y>0
Beitt:x+y20,t1‘r(1)tacc’):t+*\/t+3=t2+2\/g
St—tP+Vt+3 -2Vt =0
3(1-t) ( 3 ]
=3 =0< (1-1) =
\/t+ NG Je+3+ 24t 0.25
3
St=1(Vit+ > 0,Vt > 0).
\/t+3+2\/;
Suyra x+y=1<y=1-x (3).
Thay (3) vao (2) ta co: \jXQ +3 +\/2X—1 =3 02
25

5 x° -1 2x — 2
SENX+3-2)+(W2x-1-1)=0< + =0

Jx2+3+42 2x-1+1

15
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< (x-1) x+1 + 2 =0
V2 +3+2 V2x-1+1

x+1 2

+
V2 +3+2 2x -1 +1

S x=1 (Vi

> 0,x > l)
2

Suy ra (x = 1; y = 0), thoa man (*).

Vay hé da cho c6 nghiém duy nhat (x = 1; y = 0). 0.25
Cau |9
2 2 2 2 2 2
Taco: p=2 X Y ¥ 2 2 ™
y 'z zZ X X Yy
Nhan thdy : x> +y* —xy > xy VX, y e R 0.25
2 2
Dodé:x+y 2xy(x+y) Vx,y>0 hay X +Y >x+y VX, y>0
Yy X
y2 ZZ
Tuong tu, ta c6 : —+—>y+z Vy,z2>0
z y
- 0.25
z X
4+ >7z+x VX,z2>0
7 7 7 X Z 7
Cong tung ve ba bat dang thuc vira nhan dugc ¢ trén, ket hop véi (*), ta duoc:
\ 0.25
P>2(x+y+2)=2 Vx,y,z>0vax+ty+z=1
Hon nira, ta lai co P=2khix =y =z = % Vi vay, minP = 2, 0.25

16
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TRUNG 'l:AM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 34

Cdu 1 (2,0 diém). Cho hamsé: y=x*—2(m*+)x*+1 (1)
a) Khao sat sy bién thién va v& d thi ham s6 (1) khim = 0.

b) Tim cac gia tri cia tham s m dé ham s6 (1) c6 3 diém cuc tri théa man gia tri cuc
tiéu dat gid tri Ion nhét.

Ciu 2 (1,0 diém).

a) Giai phuong trinh : Sin2x—cosx+sinx=1 (xeR)

b) Giai bat phuong trinh : log l[logz(Z— Xz)] >0 (xeR).
2

> 2
Ciu 3 (1,0 diém). Tinh tich phan | = L

dx
x\C+1

Ciu 4 (0,5 diém). Cho sb phuc z thoa man didu kien _121 =z—1. Hiy tinh
Z —

z —4i‘
Z+2i|

Céu 5 (1,0 diém). Cho hinh ling tru ABC.A'B'C', AABC déu c6 canh bang a, AA'=a va dinh
A' cach déu A,B,C. Goi M, N lan luot 1a trung diém caa canh BC va A'B . Tinh theo a thé
tich khéi lang tru ABC.A'B'C" va khoang cach tir C dén mat phang (AMN).

Ciu 6 (1,0 diém). Trong khong gian v4i hé toa d6 Oxyz , cho mat cau (S)cé phuong trinh
X2 +y? +2> —4x+6y—2z—2=0 . Lap phuong trinh mit phang (P) chua truc Oy va cit mat cau
(S) theo mot dudng tron ¢ ban kinh r = 24/3.

Ciu 7 (0,5 diém). Giai bong chuyén VTV Cup gém 12 doi bong tham du, trong d6 ¢6 9 d6i nudc
ngoai va 3 doi caa Viét Nam. Ban t6 chirc cho béc thim ngiu nhién dé chia thanh 3 bang A, B, C
mdi bang 4 d6i. Tinh x4c suit dé 3 doi bong cua Viét Nam ¢ ba bang khac nhau.

Cau 8 (1,0 diém). Trong mit phang véi hé toa do Oxy, cho tam giac ABC véi duong cao AH
c6 phuong trinh 3x+4y+10=0 va duong phan giac trong BE c6 phuong trinh Xx—y+1=0.
Piém M (0;2) thudc duong thdng AB va cach dinh C mot khoang bang /2 . Tinh dién tich tam
giac ABC.

Ciu 9 (1,0 diém). Gidi bt phuong trinh: X +5x < 4(1+ X +2x— 4)) (XeR).

Ciul0 (1,0 diém). Cho céac s6 thuc X;y thay ddi. Tim gia tri nho nhat cua biéu thuc:
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P =\/x2 +y? +2x+1+\fx2 +y? —2x+1+|y-2|

PE THI THU QUOC GIA

THANG LONG DPAP AN DE SO 34
Cau |1
la | Hoc sinh tu lam 1.0
y’ = 4 — 4(m*+1)x 0.25
0o |*7° ham s6 (1) 1 3 didm cuc tri véi moi
y'=0& = ham s6 uon c6 3 diém cuc tri voi moi m 0.25
1b X =ym? +1
Xer =+Vm? +1 = gid tri cuc tiéu yo; =—(m?+1)? +1 0.25
Vi (m?+1)*21= yor <0 max(Yer) =0 m? +1=1<m=0 0.25
Cau |2
sin2x—cosx+sinx=1 (1) 0.25
(1) & (sinx—cosx)(1+sinx—cosx) =0 '
Y
2a sinx—cosx=0 X=Z+kn
1+sinx—cosx=0 (kez) 0.25
B X=2kan=?n+2kn
log 1[IogZ(Z—xz)]>0 (xeR) (2).
2 0.25
biéu kién: log,(2—-x*)>0=2-x* >l -1<x<1
2b ' , -1<x<1 -1<x<1 -1<x<1
Khi d6 (2) < log,(2-x) <1< , S, =
2-x°<2 x>0 x#0 0.25
Vay tap nghiém bpt la S =(-1,0) U (0;1)
Cau |3
I_J-z dx _J-z x2dx e
Pxdx®+1 133 +1 '
bit t = x3+1:>x3:t2—1:>x2dx:gt.dt.
3 0.25
x:1:>t=ﬁ; X=2=>t=3
3 2 tdt
= |dt 2
ﬁ3(t —1)t If(t 1 t+1) 0.25
3
| =Lin[X=2 —1 In l—| V21 1 n 322 0.25
37 |x+1|; J2+1) 2
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Cau

4

z=2+3i
z2=2-3i

z-11
7-2

—7-1< 722-47+13=0, A'=-9=09i’= {

0.25

Z+2i] |2-1
PN z-4i|_ 2—7|‘:»\/§
J29

z2=2+3I >

Z+2i| [2+5i

0.25

Cau

5

® Goi O 1a tim tam giac déu ABC =

A’0O 1 (ABC)
Ta co

a_x/§ 2 a«/§

, AO=2AM =222
2 3 3

A'0O =yAAZ-AO’ = [a —?zg
. a’3

1 SAABC = P
Thé tich khdi lang tru ABC.A'B'C':
a’\/3 a6 a2

4 3 4

AM =

V =S,,5c.A'0=

0.25

Ta c6 Vyaye =%SAAMC.d [N,(ABC)] = d[C,(AMN)]= %

AAMC
1.  a’3, a\/6

1 1
SAMC:ESABC_ d[N,(ABC)]:EAO:T

0.25

1a%\3 a\/_ a?\2

3 8 6 48

a3

laicd: AM = AN :T,nén AAMN can tai A

Suyra: Viyae =

0.25

Goi E 1a trung diém AM suy ra AE L MN, MN = =5

2
. AE - JANTNEZ - [P a_*/l_l;sAMN:lMN,AE:a*/l_l
4 16 4 2

3a2J_ aJ_ a«/_

=d[C,(AMN)]= (dvdd)

0.25

Cau

6

(S):X*+y?+2° —4x+6y—-27-2=0<= (x-2)*+(y+3)*+(z-1)* =16

0.25
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— (S) ¢6 tam 1(2;—3;1) ban kinh R =4 ; truc Oy c6 VTCP j =(0;10)

Goi n=(a;b;c) 1a VTPT mp(P) ,
(P) chtaOy = nL j=>b=0 =n=(a,0;c) (a®+c?=0)

0.25

Phuong trinh mp(P): ax+cz=0
(P) cit mat cau (S) theo dudng tron cd ban kinh r = 24/3
2a+c|

Ja?+c?

= d[I,(P)]=VR*-r’ =2 < =2 < 4a° +4ac+c” =4a’ + 4c?

0.25

c=0

< 3c’-dac=0<
3c=4a

Vay phuong trinh mp(P) : x=0 hoac 3x+4z=0.

0.25

7

S6 phan tir khong gian mau 1a n(Q) =C;,.C,.C; = 34.650
Goi A 12 bién cb “3 d6i bong cua Viét nam & ba bang khac nhau”

0.25

S cac két qua thuan loi ctia A 1a n(A) = 3CJ.2CS.1.C2 =1080
n(A) 1080 54

Xac xuat cta bién co A la P(A) = = =2 -
n(Q 34650 173

0,31

0.25

Cau

8

Goi N 1a diém doi xung cia M qua phan
gi4c BE thi N thuoc BC A
Tinh dugc N(1; 1). Puong thang BC
qua N va vudong goc voi AH nén co
phuong trinh 4x—3y—-1=0

B la giao diém cua BC va BE. Suy ra
toa do B la nghi¢m cua h¢ pt:

AX-3y-1=0
{ X=sy < B(4:5)

X—y+1=0 N H

0.25

Dbuong théng AB qua B va M nén c6 phuong trinh : 3x -4y +8=0
A la giao diém cuia AB va AH, suy ra toa do A la nghiém hé pt:
{3X —-4y—-8=0

& AC-3-1)
3Xx+4y+10=0 4

0.25

Diém C thuéc BC va MC =2 suy ra toa d6 C la nghiém hé pt:
{4X—3y—l=0 X=1;y=1 C(l;]-)

| 31 33=| (3133
2 N 2: — Ty = C ——
EH(y=2)" =2 | x=ony =00 (25 25)

0.25

Thé toa d A va C(1; 1) vao phuong trinh BE thi hai gia tri trai du, suy ra A, C
khac phia doi véi BE, do d6 BE 1a phan giac trong tam giac ABC.
Tuong tu A va C(%,%) thi A, C cung phia v4i BE nén BE 1a phan giac ngoai

cua tam giac ABC.

0.25
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BC =5, AH =d(A BC) :g—g. Do do S g :%9 (dvdt).

Cau |9
x2+5x<4(l+\/x(x2+2x—4)) (*)
-1-4J5<x<0
PK: x(x* +2x —4) >0 < V5
x>-1++/5 0.25
Khi d6 (*) < 44/X(x2 +2x—4) > x* +5x—4
= 4\/x(x2 +2X—4) > (X* +2x—4) +3x (**)
TH 1: x2—1+\/§, chia hai vé cho x > 0, ta co:
2 _ 2 .
(%) = 4 X® +2X 4>x + 2X 4+3
\} X X
2 J—
Détt:,/w,tzo,tacébpt: 2 _4t+3<0=1<t<3 0.25
X
f 2 4 2x— XP—-Tx—4<0 _
1< w<3<:> <:>l+—\/]7<x<7+\/g
X X*+x—-4>0 2 2
TH2: -1-J5<x<0, x*+5x—4<0 , (**) ludn thoa 0.25
\Vay tap nghiém bpt (*) 1a S = [_1—«/§;o]u{_1+2‘/1_7; 7+;/%j 0.25
Cau |10
Pz\fxz+y2+2x+1+\fx2+y2—2x+1+|y—2|
Xét cac diém M(x—1; —y) , N(x+1; y). Ta c6 OM + ON > MN
2 2 2 2 2 025
<:>\f(x—l) +y +\/(x+1) +y 2\/4+4y
= P221+y* +|y-2|=f(y)
THI:y<2: f(y):2afl+y2+2—y = f'(y):%—l
1+y
y>0 J3
fy)=0s2y=1+y° < SYy=-—
(y) y y {3y2: SV 0.25
Lap bang bién thién f(y) = min, f(y)=f [gj =2+43
TH2: y > 2: f(y):24/1+y2+y—222a\/§>2+«/§ 0.25
Vay P22+x/§ Xy .
0.25
Do do MinP=2+»\/§ khix=0;y= g

21




THAY HOANG HAI-FB/ZALO 0966405831

22



THAY HOANG HAI-FB/ZALO 0966405831 )
TRUNG 'l:AM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 35

Céu 1: (2 diém)
2x-3
x—2
1. Khao sat su bién thién va v& do thi (C) cia ham sb.
2. Viét phuong trinh tiép tuyén cia (C) tai M ¢ hoanh do x, =1
Céu 2 (1 diém)

Cho ham s y =

1. Giai phuong trinh 1+ singsinx - cos%sin2 x= 2cos2(% —%j

2. Tim sb phtc z biét rang: |z|+@+i)z=4+7i
Cau 3 (0,5 diém)

Giai bat phuong trinh log, (4x* —4x+1)—2x>2—(x+2)log, G — xj
2
Ciu 4 (1diém)
23x+1 +2y72 :3'2)7+3X

V37 + 1+ xy =+Jx+1

Giai h¢ phuong trinh {

Cau 5 (1diém)
I In x
Tinh tich phan 7 = [| ———— +3x* In x |dx
P '!.Lx\/1+lnx j
Cau 6 (1 diém)

Cho hinh chop S.ABC c6 AB=AC =a.BC =

khéi chop S.ABC.

Cau 7 (1 diém)
Trong mat phang véi hé truc toa do Oxy cho cho hai duong thang d, :2x—y+5=0.  d,:
3x +6y — 7 = 0. Lap phuong trinh duong thang di qua diém P( 2; -1) sao cho duong thang
d6 cat hai duong thang d; va d, tao ra mot tam giac can c6 dinh 1a giao diém cua hai duong
théng dl, dg.

Ciu 8 (1 diém)

Trong khong gian véi hé truc toa do Oxyz cho 4 diém A(1;-1;2),B(1;3;2),C(4;3;

2), D(4; -1; 2) va mat phang (P) c6 phuong trinh: x+y +z—2=0. Goi A’ hinh chiéu cua
A 1én mat phang Oxy. Goi ( S) 1a mat cdu di qua 4 diém A’, B, C, D. Xac dinh toa d6 tam
va ban kinh ctia duong tron (C) 1a giao cua (P) va (S).

Céu 9 (0,5 diém)
Tim s6 nguyén dwong n biét:
2C;.,, =3.2.2C; ot (=D k(k=1)2C),  +....—2n(2n+1)2°" C; = —40200

2n+1 2n+1 2n+1 b 2n+1

% . SA=a+/3, SAB=SAC =30". Tinh thé tich

Céu 10 (1 diém) Cho a, b, ¢ 1a ba s6 duong thoaméin :a+b+c= % . Tim gi4 tri nho nhat cua

1 1 1
+ +
Ya+3b Yb+3c 3c+3a

biéu thuac P=
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PE THI THU QUOC GIA

THANG LONG DPAP AN DE SO 35
Cau |1
1) Ham s6 c6 TXD: R\ {2} 0.25
2) Su bién thién cua ham so:
a) Gidgi han vo cuc va cac duong tiém can:
* 1; e . —
my=-oa  limy=+o 0.25
Do d6 duong thang x = 2 1a tiém can dung ctia do thi ham so
* lim y = lim y =2 = duong thang y = 2 la tiém can ngang cua do thi ham so
b) Bang bién thién:
1
Ta co: y'= <0, Vx=#2
-2y
Bang bién thién:
-0 2
X
+ o0
v _ - 0.25
2 +
-0 2
la
* Ham sb nghich bién trén mdi khoang (—o0;2) va (2;+0)
3) Po thi:
+ P thi cat truc tung tai (0;%} va cat truc hoanh tai diém (g;oj
+ Nhan xét: D6 thi nhan giao diém I( 2; 2) cua hai tiém can lam tdm ddi xtng.
y
0.25
2
]
3/2
2 X
0 3/2\
Tacod: M(L1), y'(x)=-1 0.5
1b . L
Phuong trinh tiep tuyen vai (C) tai M c6 dang: A:y=-1(x-1)+1 0.5
Cau |2
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1+sin >sinx—cos >sin? x = 2cos?| £ -2 )]
2 2 4 2

(1)<:>1+Sin§SinX—COS§SinZX=1+COS(§—X]=1+SiﬂX

< sinXx sini—cosisinx—l =0 < sinx sini—cosi.2sin§cos§—l =0
2 2 2 2 2 2

< sinx| sine—1 | 2sin? 2 +2sin>+1]=0
2 2 2

0.25

sinx=0

x=km
. X x=km
= smzzl S| x <:{

—:g+k2n x =n+kdn

2sin2§+25in—+1
2 2

< x=kn,keZ

0.25

Giast: z=x+yi (Vi x;yeR)
Ta 6 |z|+@+i)z=4+7i

S [x+yil+(1+i)(x—yi)=4+7i
S XY XY H(X—Y)i=4+Ti

2 2 N
<:>{«/x +y +X+y=4Q)

X—y=7(2)

0.25

Tu (2) tasuy ra
x =y +7 (3) thay vao (1) ta duoc : 1/(y+7)2+y2+2y+7=4
< 2y +14y +49 =2y -3

2y-3>0
=S
2y +14y +49 = (-2y-3)

Voiy=-4 =>x=3. Vayz=3-4i

0.25

Cau

3

l—X>0 X < — 2 1
PbK: <2 = 2 = <:>x<§

4x* —4x+1>0 2x-1)>>0 x;%
Véi diéu kién (*) bat phuong trinh twong duong vai:
2log, (1-2x)—2x > 2+ (x +2)[log, (1 -2x) —1]
< x[log,(1-2x)+1]<0

0.25
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x>0 x>0 x>0
log,(1-2x)+1<0 log,2(1-2x) <0 2(1-2x)<1 x>l
= = = 4

S
x <0 x<0 x <0 x <0 0.25
i log,(1-2x)+1>0 i log,2(1-2x)>0 | (2(1-2x)>1
Két hop vai didu kién (*) ta co: i<x<% hoiic X < 0.
Cau |4
23x+1+2y—2:3.2y+3x (1)
V3P +1+xy =vx+1 (2)
. X+1>0 x>-1
Phuong trinh (2) < _ | =
XT+1+xy=x+1 XBx+y-1)=0 0.25
x>-1 x=0
<4 x=0 S| x=2-1
3X+y-1=0 y=1-3x
*VGix=0thay vao (1) 2+2¥? =32 & 8+2Y =122" & 2 :1%@ yzlogzl% 0.25
, - x=>-1 \ 3x+1 —3x-1
*Véiq 3 thay y =1 —3x vao (1) ta dugc: 2% +2777 =3.2
Pit t = 2% Vi x>—1nén t > =
4 0.25
t=3-+/5(1 x =—|log,[3++/8)-1
(3)<:>t+%:6<:>t2—6t+l:0 { \/_(Oal [ gz( ) ]
t=3+ y:2—10g2(3+\/_)
X:O 1
x = —[log,3++/8)-1
Vay h¢ phuong trinh da cho c6 nghiém | g va 3[ gz( ) ] 0.25
Y= y:2—log2(3+\/§)
Cau |5
I= dx+3 x” Inxdx
‘!‘X J1+Inx I
e 0.25
+) Tinh Ilzj Inx dx.DPat t=v1+Inx =t* =1+Inx; 2tdt:ldx
1 Xv1+1Inx X
Pdican: x=1=t=lx=e=t=+2
\/5(2_ ) V2 3 2 _
Ilzj't 1.2tdt=2j(t2—1)dt=2 o) =28 V2 0.25
ot 1 3) 3
. du:d—X
, 5 _. |lu=Inx X
+) Tinh Izzjx Inxdx . Dat , = 5 0.25
f dv =x"dx v X
3
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} e 2¢’ +1

e 3
g€ 1 X el
3 3 9 9 9

_ 3
1= 431, = 32242

0.25

Cau

6

Theo dinh li cOsin ta co:
SB” =SA’ + AB> —2SA.AB.cos SAB
—3a2 +a%> —2.ay/3.2.c0s30° = a2

Suy ra SB=a. Tuong tu ta cling c6 SC
=a.

Goi M 1a trung diém cua SA , do hai
tam giac SAB va SAC la hai tam giac
can nén MB L SA, MC L SA. Suy ra
SA L (MBC).

Ta co

VS.ABC :VS.MBC +VA.MBC

1 1 1
= g MA'SMBC + 5 SA'SMBC = 5 SA'SMBC

0.25

0.25

‘ Hai tam gidc SAB va SAC c6 ba cap canh twong (ng bang nhau nén chung
bang nhau. Do d6 MB = MC hay tam giac MBC can tai M. Goi N la trung diém
cua BC suy ra MN L BC. Tuong tu ta cling c6 MN L SA.

2 2 )
MN’ = AN’ =AM’ = AB’ -BN’ - AM’ =a’ -Gj _[#} _3a :>MN=—a\/§ .

16 4

0.25

3
Do d6 Vg ,ue :%SA.%MN.BC :éﬁ?,%% =

0.25

Cau

7

d; c6 vecto chi phuong a_;(z;—l) : d, ¢6 vecto chi phuong z; (3:6)
Taco: a.a, =2.3-1.6=0 nén d, L d, va d; cit d, tai mot diém I khac P. Goi d 1a

duong thang di qua P( 2; -1) ¢6 phuong trinh:
d: A(x—2)+B(y+1)=0<> Ax+By—2A+B=0

0.25

d cit dy, d, tao ra mot tam gidc can co dinh I khi va chi khi d tao véi d; ( hoic d,)
mot goc 45°

2A-B
VA £ B 22 + (-1)

A =3B
B=-3A

= :cos450<:>3A2—8AB—3B2:0<:>{

0.25

* Néu A = 3B ta c6 duong thang d:3x+y—5=0

0.25

* Néu B = -3A ta c6 duong thang d:x—3y—5=0
Vay qua P ¢6 hai dudng thang thoa man yéu cau bai toan. d:3x+y—5=0
d:x-3y-5=0

0.25

Cau

8

D& thay A’ ( 1; -1: 0)

0.25
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* Gia str phuong trinh mat cau ( S) di qua A’, B, C, D 1a:

x> +y* +2z° +2ax +2by +2cz+d =0, (a2+b2+cz—d>0)

2a-2b+d+2=0 a:—g
2a+6b+4c+d+14=0
Vi A,B,C,De(S)néntacohe: {0 0T TETETIEEN L lp = 0.25
8a+6b+4c+d+29=0 c=—1
8a—2b+4c+d-21=0 d=—1
Vay mit cau ( S) co phuong trinh: X2 +y? + 22 —=5x—2y—2z+1=0
(S) c6 tAm 1@;1;1}, ban kinh R = @
+) Goi H 14 hinh chiéu cua I 1én (P). H la tam cua duong tron ( C)
+) Goi ( d) 1a duong thang di qua I va vudng goc vai (P).
(d) 6 vecto chi phwong 1a: n(1;1;1)
x=5/2+t 0.25
5
Suy ra phuong trinh cna d:yy=1+t =H 5+t;1+t;1+t
z=1+t
Do H:(d)m(P) nén:§+t+1+t+1+t—2:O<:>3t:—§<:>t——§ =H éll
2 2 6 3766
IH= 1/75 5\/_ , (C) c6 ban kinh r=vR?> -IH’ = 2.5 \/7 V186 0.25
36 4 36 6
Cau |9
* Xét (1_X)2n+1 = 2n+l C12n+lx—i_c2n+1X +( 1) C2n+1X +.. _C§2:} 2ntl (1)
* |4y dao ham ca hai vé cua (1) ta co:
—@2n+DH(A-x)"=-C}, , +2C§n+1x A (=DEKCS, X L =2+ DX (2) 0.25
Lai liy dao ham ca hai vé cia (2) ta co:
2n(2n+1)(1-x)"""=2C; ., -3C) X +...+ (=D k(k = )C5 . X" +....—2n(2n + T3 11x>""!
Thay x =2 vao dang thirc trén ta cé: 0.25
2n@2n+1)=2C2  —322C  +..+(=Dk(k—1)252C% | +..—2n(2n+ 12 C2 '
Cau |10
ap dung Bat déng thirc Cosi cho ba sd dlIO’l’lg ta co
1 1 9
+y+z) —+—+— |23 =9= *
rysof Lol sy O -
ap dung (*)tacod P= 1 + 1 > 2
Ya+3b Yor3c Yci3a Var3b+Vor3c+Vor3a
ap dung Bat dang thtrc Cosi cho ba s duong ta co
a+3b+1+1 1 b+3c+1+1 1
3(a+3b)1.1<f ~(a+3b+2);§(b+3c)L1s —— = 3(b 3c+2) 0.5
Jlersarac ettt Lic, g, 0)
3 3
Suy ra §/a+3b+§/b+30+§/c+3a§:—13[4(a+ b+c)+6] g;{4.j+6} -3Dod6 P>3 | 025
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’ b _3 1
Diu = xayra « )2TP+C=7 —a=b=c==
4

a+3b=b+3c=c+3a=1
Viy P dat gia tri nho nhat bang 3 khi a=b=c=1/4

0.25

TRUNG TAM LUYEN THI DPE THI THU QUOC GIA
THANG LONG PE SO 36

Cau 1 (2,0 diém): Cho ham s6: y = —2° + 32” —1 ¢6 do thi la (C)

1) Khéo sét sy bién thién va v& do thi (C) ctia ham sb.

2) Duya vao do thi (C), hay tim diéu kién cua tham s6 k dé phwong trinh sau day cé 3 nghiém
phan biét: 2° — 32> + k=0

Céu 2. (1,0 diém)
1) Giai phuong trinh: 2sin? x++/3sin 2x—2=0.
2) Cho s6 phtrc z thoa man (1+i)z+(3—i)z=2-6i . Tim phan thuc, phan ao cua sb phiic

w=2z+1.

Ciu 3. (1,0 diém)
1) Giai phuong trinh : log, (x—1)+3log, (3x—2)+2=0

8
2) Khai trién nhi thicc Newton biéu thirc (2+ x)"theo lily thira ting cua x ta duoc sé hang thir tam
1a 144. Tim x biét C)'t +2C", =16(n+2),ne N*.

1
Cau 4. (1,0 diém) Tinh tich phan: 1 =[x’ (1+ xy1—x2 )dx
0

Cau 5. (1,0 diém) Trong khong gian véi hé toa do Oxyz, cho hai diém A(-3;0;4), B(L0;0). Viét
phuong trinh mét cdu dudng kinh AB va tim diém M trén tia Oy sao cho MA=MBV/13 .

Cau 6. (1,0 diém) Cho hinh chép S.ABCD c6 ABCD 4 hinh chit nhat véi AB=2a ; BC =a/2 .
Mt phing (SAB) vudng goc véi mat day (ABCD)va SA=a+/3 , SB=a . Goi K la trung diém CB.
Hay tinh thé tich khdi chop S.ABCD va tinh khoang cach giita hai dudng chéo nhau SC va DK.

Céu 7. (1,0 diém) Cho tam giac nhon ABC duong thang chira trung tuyén ké tir dinh A va duong
thang BC lan luot c6 phuong trinh: 3x+5y—8=0, x—y—4=0. Pudng thiang qua A ké vudng goc
v6i BC cit dudng tron ngoai tiép tam gidc ABC tai diém the hai 13 D(4;-2). Viét phuong trinh
cac duong thang AB, AC, biét hoanh do diém B khong 16n hon 3.

29




THAY HOANG HAI-FB/ZALO 0966405831
300x2 —40x — 2 —/10x —1 —/3—10x -
J1+X+4/1-x-2 B

Ciu 8. (1,0 diém) Giai bat phuong trinh: 0

Céu 9. (1,0 diém) Cho a, b, ¢ 14 cac sb thuc duong thoa min a+b+c=1. Tim gi4 trj nho nhat

5 =R a2 b2 3 2
cua biéu P= > + > —=(a+b)".
(b+c)"+5bc (c+a)°+5ca 4
TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG DAP AN DE SO 36
Cau |1
Ham sb y=—2"+32° —1
» Tap xac dinh: D =R 0.25
* Gigi han: lim y = +oo ; lim y = —oc0
T——00 T—+00

* Dao ham: ¢/ = —32° + 62
*Choy =0e —32°+6s=0< z=0hoacz =2

- Bang bién thién

X |00 0 2 +00
: 0.25
y - 0 + 0 —
+OO\ /3\
y
-1 —00
la |« Ham s6 dong bién trén khoang (0:2);
Ham s6 nghich bién trén cac khoang (—o0;0), (2;+00)
Hamsb datcucdai y =3 tai z =2 0.25
dat cuc tiéu y., = —1 tai 2, =0
« Giao diém vai truc tung: cho z =0 = y = —1
«Pimudn: v =—62+6=0=z=1=y=1.
Piém uén 1a 1(1;1)
* Bang gia tri: X | -1 0 1 2 3
‘ oy l3 a1 3 -
* Do thi ham s6 nhu hinh vé:
AY 0.25
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2’ -3 +k=0s2"-32"=%ke 2 +30° =k 2’ +32° -1=k—-1(*) | 025
(*) 1a phuong trinh hoanh d¢ giao diém cua do thi (C) ( d3 v&) va duong thang d: y
=k —1 cung phuong véi truc Ox. ’ ? 0.25
b | s nghiém cua phuong trinh (*) bang so giao diemcua (C)vad:y=k-1
(*) c6 3 nghiém phan biét & —1<k—-1<3 <0<k <4 0.25
Vay, phuong trinh da cho ¢6 4 nghiém phan bi¢t < 0 <k <4 0.25
Cau |2
2sin? X ++/3siN2x —2 = 0 <> /3sin2x —cos2x =1
0.25
<:>ﬁsin2x—10052x=1
2 2
. T . T
& sin| 2X—— |=sin—
( 6) 6
2a
— 4 k
X=5 " 0.25
= (k € Z)
T
X==+kz
2
Vay phuong trinh ¢6 2 ho nghiém.
Gia st z=a+bi (a,beR)=z=a-bi, khi do: 095
(1+i)z+(3-i)2 = 2—6i < (L+i)(a+bi)+(3—i)(a—bi) = 2—6i < 4a—2b—2bi = 2—6i '
4a—-2b=2 a=2 .
2 | & = =z=2+3i
—2b=-6 b=3
. . 0.25
Do d6 w=2z+1=2(2+3i)+1=5+6i
Vay s6 phirc w ¢6 phan thuc 13 5, phan ao 13 6.
Cau |3
biéu kién: x>1
33 log, (x—1)—log, (3x—2)+2=0<>log, (4x—4) =log, (3x—2) 0.25
S Ax-4=3x-2=Xx=2 0.25
Két hop véi diéu Kién phuong trinh c6 nghiém x=2. '
3 2 2 1
et —16(n+2) e (EINNF2) o (12)(0+D) g o)
3 0.25
@n%+n+1:16<:>n:9.
3b 7. n_ o 2 k n9-k |, k
Taco: (2+x) =(2+x) =D Cs2°*x
0
S6 hang tong quat cua khai trién 1a: Ck2°*x* 0.25
S6 hang tht 8 caa khai trién (k=7) 1a C!2?x” =144x’
Giai phuong trinh dugc x=1.
Cau |4
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| = j. x? (1+ X\1-x? )dx = j. x%dx + j x3\1— x2dx
0 0 0

1 N 0.25
Il:J.xzdx:X— ==
) 3| 3
0
1
|2=IX3 1—x*dx
i 0.25
Dit t =y1-x* = x* =1-t* = xdx = —tdt
Pdican: x=0=t=1 x=1=t=0
0 1 t3 t5 1 2
= |, =—|(1-t*)t’dt= | (t* -t*)dt=| === || == :
(e [ P 025
0
A 7
Vay |:|1+|2:E 0.25
Cau |5
Goi (S) la mat cau c6 duong kinh AB va I 1a trung diém cua AB. 0.5
Taco 1(-10;2), AB=442 '
Khi d6 m3t ciu (S)c6 tm I va c6 ban kinh R = % =22 nén cophuong rinh |
(x+1)2 +y?+(z —2)2 =8
M €Oy = M (0;t;0) (t>0)
khi do
MA = MBVI3 & (-3)° +(—t) +47 =12 +(~t) +0°. V13 0.25
& 25+t2 :13(1+t2) ot=+1vit>0nént=1
Véi t=1=M(0;1;0) 0.25
Cau |6
Tam giac SAB vudng tai Svi ......
Ké SH vudng goc vai AB tai H, ta co :
12: 12+ 12: 42:SH:a\/§
SH SA® SB° 3a 2
AH AH.AB SA* 3 0.2
AB AB? AB* 4 25
(SAB) L (ABCD)
(SAB) N (ABCD)AB .
— SH 1 (ABCD)tai H
SH  (SAB)
SH 1L AB
L 0.25

Véy . VS.ABCD =§SH'SABCD

32




THAY HOANG HAI-FB/ZALO 0966405831

S.ABCD —

3

a \E
a'\/§
Ma ABCD 1a HCN cd Swaco =28°V2 ;SH == =V =

Xét DK.CH=0=DK LCH tai E
Ma DK vuong goéc voi SH suy ra DK vudng goc vai mp(SHC) tai E.

Ké EJ vuong géc SC tai Jthi c6 EJ vuong géc CH tai E nén EJ 1a duong
vuong goc chung cia DK va SC. Vay khoang cach gitra DK va SC 1a d¢ da EJ

0.25

ACEKwACBH = CE _CK g _22.
CB CH 3
Ma cH =2 CE_4
2 "CH 9

4
Ké HI vuong goc SC tai [ taco EJ = 3 HI
1 1 1 16

= —+ =
HI? SH? HC? 9a?

=@ g2 E
4 3 B c

Vay khoang cach gitra hai duong cheo nhau SCva DK la: EJ =

w|o

0.25

7

Goi M 12‘17 trung diém BC, H 1a truc gém tam giac ABC K
la giao diém BC va AD, E la giao diém BH va AC
toa do M la nghiém cua hé:
T
X-y-4=0 =5
&
3x+5y—-8=0 -1
y= >

>M (g;%l) , AD vudng goc voi

BC

nén Nyp =Uge =(@1), ma AD di qua D nén pt AD
Ix—4)+1(y+2)=0<=x+y—2=0

0.25

Do A 1a giao diém ctia AD va AM nén toa do A(1; 1), trong tu toa do K(3; - 1).

0.25

Tur giac HKCE ngi tiép nén goc BHK bang goc KCE, ma goc KCE bang goc BDA
(do tir giac ABDC ndi tiép) suy ra goc BHK bang goc BDK. Vay K la trung diém
HD=H(2;4)

0.25

Do BeBC = B(t;t—4) két hop M 1a trung diém BC
— C(7-t;3—t), HB(t— 2;t —8); AC(6—t; 2—t) do H 12 truc tAm tam gidc ABC nén

. t=2
HB.AC=0< (t—-2)(6-t)+(t—8)(2-t)=0 C{t _7nhu’r1g dot<3nén

t=2=B(2,-2);C(5;1)
Vay phuong trinh AB: 3x+y—4=0,AC:y—-1=0

0.25

Cau

8

biéu kién: o3
10 10

0.25
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Ta cé: J1+ X +41-x <2,Vxe {%%} ( Theo BDT Bunhia)

Bpt <> 300X —40x — 2 —/10x—1—+/3-10x >0

< (V10X —1-1) + (v/3-10x —1) < 300x* — 40x — 4

o 122 271K o 9)30x+2) 0.25
J1I0x-1+1 +/3-10x +1
@(10x—2)[ t ! —30x—2}30 *)
J10x-1+1 +/3-10x +1
f(x)= ! - ! -30x-2
VI0x-1+1 +/3-10x +1
f'(x)=- > - - > 2—30<0,Vxe(i;i)
J10x —1(+10x —1+1)* /3-10x(v3—-10x +1) 1010 0.25
Mat khac f(x) lién tuc trén [i;i] nén f(x)nghich bién trén [i;i]
10 10 10 10
3 1 2 .
f(—) < f(x)< f(—)<0( Hs co6 thé danh gia
= ()< T < T() <O gid)
Do d6 bat phuong trinh (¥) <> 10x—2>0 < x > %
, ‘ ’ 1 3 0.25
Két hop vai diéu Kién ta c6 nghiém bat phuong trinh la: c <x< 0
Cau |9
Ap dung bat dang thuc Cosi, ta ¢6
2 2 2
(b+c?2+5bc = a5 :9(; +a—c)2' Tuong ty, ta co
2,92 2
(b+c) +4(b+c) 0.25
b? o 4’
(c+a)*+5ca 9(c+a)?®
2 2 2 2 2
Suy ra az + bz >4 _2 _ b . ZE(LJFLJ
(b+c) +5bc (c+a) +5ca 9 (b+c)” (c+a) 9\b+c c+a
(a+b)? i
_2(a2+b2+c(a+b)]2>2 , *tc@+h) _2( 2(a+h)? +4c(a+b) Jz 0.5
=_ 2 2 — 5 == 2 2 | '
9{ ab+c(a+b)+c 9 (azb) ro(a+h)+c? 9( (a+b)  +4c(a+b)+4c
Vi a+b+c=1<a+b=1-c nén
2 2 2
PZE 2(1;(:) +4C(l—C) . _§(1_C)2:§(1_i) —§(1—C)2. (1)
9 (-c)+4c(l-c)+4c 4 9 c+1 4
s 8 2\ 3 2
Xéthamso f(c)=—|1-—— | ——(@-c)° VoI ce(0;1).
9 c+1 4
16 2 2 3
Taco fic)="0(1--2 | 2 3y 0.25
aco 1) 9( c+1j i 287 5 1
f‘(c):0<:>(c—l)(64—(3c+3)3):0<:>c:%. f'(c) - 0 +
34
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Bang bién thién:

Duya vao bang bién thién ta c6 f(c) > —% véi moi ¢ e(0;1).

)
Tu (1) va (2) suy ra PZ_%’ ddu dang thic xay ra khi a:b:c:%. 0.25

Viy gia tri nho nhit cua P 1a —%, dat khi a=b =c:%.

TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 37

Ciu 1: 2 diém Cho ham sé y = x*—8x?+10 c6 do thi (C)

a) Khao sat va vé do thi (C)

b) Tim k dé phuong trinh x* -8x* +10k = 0 c6 hai nghiém phan biét
Cau 2: 1 diém

a) Giai phuong trinh: 3sinx + cos 2x =2

b) Giai bét phuong trinh: \/log2 x—3log, x +3 < 2log, X —3
1
CAu 3: (1 diém) Tinh tich phan | = j (2e* +e*).xdx
0

Céu 4: (1 diém)

a) Giai phuong trinh: log,(x+1)+2log,(x+2) =1

b) Tim phan thyc, phan o ciia s6 phic z thoa: (1+i)z—(2-i)z=3+3i
Céu 5: (1 diém) Trong khong gian Oxyz cho miat phang (P): X + 2y — 2z + 5 = 0 va hai diém A(
2: —1; 3), B(1;2; —1). Viét phuong trinh mat phiang (Q) qua A, B va vudng goc (P). Tim M trén
Ox sao cho khoang cach tir M dén (Q) bing /65
Cau 6: ( I diém) Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh bang 2a. Hinh chiéu
vudng goc cua S trén mit phang (ABCD) 1a trung diém H cta canh AB. Goc gitra mit phang
(SCD) va mit phang (ABCD) biang 60°. Tinh theo a thé tich khdi chop S. ABCD. Tinh theo a
khoang cach giira hai duong thiang SA va BD
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Céu 7: (1 diém) Lap phuong trinh chinh tic cua elip biét 6 dai truc 16n bang 15, elip di qua

diém M sao cho tam giac F;MF, vudng tai M va dién tich bang 26 ( Fy, F, 14 hai tiéu diém cua

elip)

22x+1)* +2x+1=(2y—-3){y -2
VAX+2+\2y+4 =6

Céu 8: (1 diém) Giai hé phuong trinh {

Céu 9: (1 diém) Cho hai s6 duong x, y thoa man diéu kién x + y = 4. Tim gi4 tri nho nhat cua

biéu thirc
3 3
S =(1+x+1j +(1+ y+lj
X y
TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG DAP AN DE SO 37
Cau |1
eTxd:D=R
Sy bién thién 0.25
- Chiéu bién thién : y'=4x>-16x, y=0< X=0,Xx=%2
Ham s6 dong bién trén tirng khoang (- 2;0) ;(2;+w)
Ham s6 nghich bién trén ting khoang (- oo ; — 2);(0;2)
- Cuc tri: Ham so dat cuc dai tai X = 0;ycp=10;cuc tiéu tai x =+2;ycr=—6 0.25
- Gidi han: lim y =+, lim y=+o
- Bang bién thién
h:d o -2 0 2 +oa
¥ - 0+ 0 - 0 4 0.25
+ oo 10 +ioa
la 7 \_ﬁ/ T 6/'
e D) thi
x=+3=y=19
0.25
x* —8x% +10k = 0 < x* —8x*+10 = 10-10k (*) 0.25
1b (*) 12 phuong trinh hoanh d6 giao diém caa (C) va duong thang (d):y= 10-10k (/ | .25
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Ox).Dé phuong trinh c¢6 hai nghiém phan biét < (d) cat (C) tai 2 diém

< 10-10k >10 hoac 10 -10k = -6 0.25
8
<> k <0 hoac k:g 0.25
Cau |2
<1-2sin? x+3sinx=2 < 2sinx—3sinx+1=0
. . 1 0.25
<sinx=1hoac sinx ==
*sinx=1<:>x=z+k27z
2a
. x:%+k27z 0.25
*sinx=§<:> c
X:—ﬂ+k27z
6
bat t=log,x (x>0)
-3t+3>0 t>3 0.05
Bpt < Jt?—3t+3<2t-3= 2t—3>0 =N ~2 '
2 2 -3t+3<4t?-12t+9 (3t*-9t+6>0
>3
= 2 St>2 0.5
t<lhayt>?2 '
Do d6 ta dugc log; Xx>2 < x>9. Vay nghi¢m bpt lax =9
Cau |3
1 , 1
= IerX dx+jxexdx 0.25
0
1 21
_[er dx = .[e d —e—1 0.25
0 0
1
e
u=x du = dx
Chon = 0.25
dv = e*dx v=g"
1
Xl
I, =xe 0+£e =
l=z=e—-1+1=¢e 0.25
Cau |4
biéu kién x > -1
4a | Phuong trinh < log,(x+1)+log,(x+2) =1 0.25

< log, [(x+1)(x+2)] =log, 2
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< X +3Xx+2=2< x=0 (thoa) hoic x =-3 (loai)

) 2
Vay phuong trinh cé nghi¢ém duy nhat x =0 025
Goi z = a + bi la s6 phtrc thod bai toan a,b e R = z =a —bi
_ - _ _ _ _ _ _ 0.25
ab (1+i)z—(2-i)z=3+3i < (1+i)(a+bi)—(2—i)(a—bi)=3+3i
& -a+(2a+3b)i=3+3i<a=-3,b=3 0.25
Do d6 z c6 phan thuc biang — 3 va phan 40 bang 3 '
Cau |5
AB =(~13,-4) vi VTPT cta (P) 1a n, =(12;-2) 008
(Q) c6 VIPT 1a n= AB AN, =(2,-6;-5) '
Do d6 (Q): 2(x—2)—-6(y +1)-5(z2-3)=0«<2x-6y—-5z+5=0 0.25
X ) |2m +5|
M thudc Ox = M (m;0;0). Do d6 d(M,(Q)) =2 < =—" =65 0.25
J65
m =30
< [2m+5/=65< o _as VY M(30,0:0), M(- 35,0 0) 0.25
Cau |6
Goi E 14 trung diém cia CD
— HE// AD = HE L. CD
Ma CD L SH. Vay
CD L (SHE)=CD L SE
Nén goc gitra (SCD) va (ABCD) la
SEH = 60° 0.25
ASHE vuodng tai H ¢6
SH = HE tan 60° = 24/3.a
F B C
Hinh vuéng ABCD c6 dién tich bang 4a°
3
Thé tich khdi chop S.ABCD bing V = %.2\/§.a.4a2 - 8*/§a 0.25
Tinh d(SA,BD)
V& AF/IBD, F e BC
— BD//(SAF) = d(SA, BD) = d(BD, (SAF)) = d (B, (SAF)) = 2d (H, (SAF))
vi BA =2HA 0.25
V& HM L AF,M e AF = HM = AH.sin 45 =% va AF L (SHM)
V& HN L SM,N e SM = HN _L (SAF)
Do dé d(SA,BD)=2HN =2—>1HM 43a 0.25
JSH?+HM? 5
Cau |7
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Elip c6 d6 dai truc 16n bang 15 nén MF, + MF, = 2a==15= a :%

0.25

AMF;F, vudng tai M va c6 dién tich bang 26 nén MF;.MF, = 52
AMF;F, vuéng tai M nén MF? + MF; =(FF, )2
= (MF, + MF,)" - 2MF,.MF, = 4c?

0.25

—225-104=4c®> = ¢c* = %1
225 121 114

b*=a’-c*="-""=
4 4 4

0.25

2 2

Vay PTCT cua elip: 2’(25 +1yﬂ -1

4 4

0.25

8

biéu kién xac dinh: x > —%, y>2

Xéthamso: f(t)=2t°+t te(0;+x)

0.25

Suyra f'(t)=6t*+1>0 nén diy la ham s6 dong bién
Tir phuong trinh thir nhit cia hé ta co f(2x+1) = f(\Jy—2) < 2x+1=[y—-2

0.25

Thay vao phuong trinh thir hai ta duoc: (‘/4y—8+\/2y+4 =6 (%)
Xétham s6 g(y) =44y —8+2y+4-6, ye(2;+x)
1 1
_|_
Yay-8 J2y+4

g'(y)=

>0 Vy e(2;+%) nén g(y) dong bién

0.25

Hon nira g(6) = 0 nén (*) c¢6 duy nhat 1 nghiémlay =6

Véiy=6taco X=%

0.25

Cau

9

Theo bat dang thirc Cosi cho ba s6 duong ta cé:

(1+x+1j3+(zj3+(1)3>31Z(1+x+1) @
X 2 2 2 2 X

1Y (7Y (7,77 1
(1+ y+§j +(§) +(§) 23.5.5(1+ y+§j (2)

Cong tirng Vé cua (1), (2) ta co’

3
(1+x+1) +[1+y+1J +— >3 7) 2+x+y+1+£j
X y 2 X 'y

0.25

Métkhéctalaicé(x+y(—+—j \/Wi: l+£2 4 nén

Xy X 'y X+y
3 3
(1+X+1J +(1+y+1j +Z >3 (
X y 2

j (2+x+ y+—J
X+Yy

I\)I\l

0.25
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3 2
Theo gia thiét x =y =4 nén S+% 23.(%) R 823%:'3 0.25
1+x+1=Z
X
. _ 1 7
Dau “=” xay ra khi va chi khi {1+ Yy+—=-= x=y=2
y 2 0.25

X=Yy
X+y=4

Vay minS =¥
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TRUNG 'l:AM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 38

Céu 1. (2,0 diém) Cho ham s6 y=—x*—2mx*+m?+m (1)

a) Khao sat va v& dd thi (C) cua ham sb (1) khim=—2

b) Tim tat ca cac gia trj thuc cia m dé dd thi ham s6 (1) cit Ox tai 4 diém c6 hoanh d lap

thanh mét cip sé cong.
Céu 2. (1,0 diém) Giai phuong trinh Sin2X —cos X + 2sin X = cos 2x + 3sin® x
Cau 3. (1,0 diém)
a) Goi X 1a tap hop céc sb tu nhién gom sau chir s6 doi mot khac nhau dwgc tao thanh tir cac

chirs6 1,2, 3, 4,5, 6, 7, 8,9. Chon ngau nhién mét s6 tir tap hop X. Tinh xac suat dé sd
dugc chon chi chaa ba chix s6 lé.

b) Tim tap hop cac diém M trong mat phang phtc biéu dién cho sé phic z biét rang sb phic

w=2(i +2)—iz—|z* 14 sb thuin ao.

Cau 4. (1,0 diém) Giai phuong trinh —2x% +10x? —17x+8=2x235x— X’

. . 2 (X°+1)In x+2x* +1
Cau 5. (1,0 diem) Tinh tich phan | :I

1
Ciu 6. (1,0 diém) Cho hinh chép S.ABCD c¢6 ABCD I3 hinh thoi tim O canh a, goc ABD bang
120° SA vuéng goc (ABC), goc giita canh SC va (ABC) bang 60°. Tinh thé tich khéi chop
S.ABCD va khoang cach giira hai dudong thang SA va BM véi M 1a trung diém canh SD.
Céu 7. (1,0 diém) Trong mit phang Oxy, cho hinh chit nhat ABCD ¢6 B, C thudc truc tung,
phuong trinh duong chéo AC: 3x + 4y — 16 = 0. Xac dinh toa d6 dinh A, B, C, D biét rang ban
kinh duong tron ndi tiép tam giac ABC bang 1.

dx
2+ xInx

Céu 8. (1,0 diém) Trong khong gian Oxyz, cho cac diém A(0;1;0); B(2;2:2); C(-2;3;4) va
x-1 y+2 z+3

duong thang d c6 phuong trinh . Tim M thudc d sao cho thé tich khéi ti dién

-1
MABC bing 3.
Cau 9. (1,0 diém) Cho a, b, ¢ 1a 3 s6 dwong thoa méan diéu kién a® +b® = ¢*. Tim gia tri nho nhét
2 2 a2
cia bidu thie p= 210 —C
(c—a)(c—h)
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TRUNG TAM LUYEN THI PE THI '[HU QUQC GIA
THANG LONG PAP AN PE SO 38

Cau |1

=—2=>y=—xX"+4x"+2

TXD: D=R 0.25

Iimy=Ilimy=—w0

X—>+00 X—>—00
y' ==—4x + 8x
x=0

‘=0
Y L:iﬁ

0.25

BBT

X —o0 —\/E 0 \/E +0

b

+ 0 - 0 + 0 -
la Y
0.25
o 2 oo

Ham s6 ting trén (—oo,—\ﬁ) va (O,\E)
Ham s6 giam trén (—\/5 ,0) va (\/5 ,+00)

Diém cuc dai (++/2,6) , diém cuc tiéu (0, 2)

0.25
Do thi nhan Oy lam truc doi Xang
Phuong trinh hoanh d6 giao diém cua d6 thi ham s6 (1) va Ox la:
—x* =2mx* +m*+m=0(2) 0.25
1b Pitt=x? (t>0), (2) thanh: t? +2mt—m?—m=0(3)
YCBT < pt (2) c6 4 nghiém phan biét lap thanh cap s6 cong 095

& pt (3) c6 2 nghiém phan biét duong t;, t, théa 9t; = t, (0<t; <ty)
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1
A=2m°+m>0 —l<m<—E
M2
- P=-m m>0<:> tt,=-m?—m 0.95
S=-2m>0 t,+t, =-2m
M =1, ot, =t,
-l<m«< 1
2
m -l<m<-——=
t,=—— -25
= 5 = ) :3—4 0.25
9m om =—m?-
L=—7% 25
tt, =-m*—m
Cau |2
Sin2x —Cos X + 2sin X = cos 2X +3sin® X
&> 28iNXCOS X + 2sin X = 2¢0s* X —1+ 3(1—cos’ X) + cos X
&> 2sinx(Cos X +1) = —C0S” X +COS X + 2
&< 2sinx(cosx +1) = —(cosx —2)(cosx +1) 0.25
< (cosx+1)(2sinx+cosx—2)=0
cosx=-1 (1)
-~ .
2sinx+cosx =2 (2)
D) eox=n+k2n (ke2)
2 2 . 1 0.25
& —=SINX+—=C0SX = —=
V5 J5 V5
Vi sina = 2 cosa = = ta duoc
V5 J5
0.25
. T
cos(Xx —a) =sina :COSKE_OL)
X = g +k2mn
& B (ke 2) 0.25
x =" 420+ k2n
Cau |3
Goi Q 1a khong gian mau cia phép thir: “Chon ngau nhién mét so tir tap hop X.”
3a Khi d6 n(Q) = AS =60480. 0.25

«  Goi A la bién cb: “Sb duoc chon chi chira ba chit s6 16.” Khi d6
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+ Chon ba chit sb 1¢ d6i mot khac nhau tir cac chit sd 1, 3, 5, 7, 9: ¢o Cg cach.
+ Chon ba chit s6 chin d6i mét khac nhau tir cac chir s6 2, 4, 6, 8: ¢o Cf cach.
+ Sap xép sau chir s6 trén dé duoc sé thoa bién cb A: c¢6 6! Cach.

Khi d6 n(A)=C3.CJ.6!=28800.

. Viy xéac suit dé sb duoc chon chi chua ba chir s6 1¢ 1a

oy A 28800 10" 025
nQ) 60480 21
Giastt z=x+yi Vi x,yeR.
e w=2(i+2)-iz—l7* =(x%—y2+2x+y)+(2-2y—x)i. 0.25
e w=2(i+2)—iz—lzI* 1a sé thuin ao
1Y 5
3B | o-x® —y2+2x+y=0<:>x2+y2—2x—y=0<:>(x—1)2+[y—§] =
. Vay tap hop cac diém M trong mat phang phtc biéu dién cho sé phicc z1a | 0.25
duong tron tam | (1; %) cO ban kinh R= ? :
Cau |4
Nhan xét: x = 0 khong théa phuong trinh cho
o ; 10 17 8 __[5 0.25
Chia hai vé cta phuong trinh cho x°, ta dugc: _2+?_?+F =2 ?_1
biat t = 1(t #0), phuong trinh tro thanh: —2+10t —17t* +8t° = 235t -1
X
3
& (2t-1) +2(2t-1) = (36 1] +236° -1 & £ (2t-1)= f (Bt* -1}, v 0.25
f(t)=t*+2t,teR
Taco: f'(t)=3t°+2>0,VteR nén fdong bién trén R, vi vay:
f(2t-1)= (57 -1) 2t -1= 6" -1
t=0 (|Oa-|) 0.25
o (2t-1) =5 -1 8% -17t* +6t =0 = | t = % (nhaé)
L e CI
L 16
t:17+J97:X:17—J97
16 12
L TR YA RCT 0.25
16 12
Vay phuong trinh cho c6 2 nghiém: x = %
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Cau

S X% (xInx+2 ‘
I=J' ( )dx+J. Lrinx szdx j L+Inx dx=1,+1,
1 2+xInx 1 2+ xInx 2+xInx

0.25

Tinh Il: |1=— =

0.25

Tinh I: Pat t=2+xInx=dt=(1+Inx)dx
Poican: x=1=t=2; x=e=>t=e+2

e+2
1= [ rdt=mit* =<2
2

2

0.25

e’-1 e+2
+In——
2

Vay: | =

0.25

Cau

6

* Tam giac ABC déu canh a nén AC =

a\/3

a, BO=——
2

* SA | (ABC) nén AC 14 hinh chiéu
cua SC trén (ABC)

=> Goc giita SC va (ABC) 1a goc SCA
bang 60°

0.25

* Tam giac SAC vudng c6 SA = AC.tan60° =a+/3

a?3
2

*

SABCD = 2SABC =

X 1 a’
Vay Vs ascp = §SA-SABCD =

0.25

* Goi N 1a trung diém caa AD
C6 MN // SA => SA // (BMN)
= d(SA, BM) = d(SA, (BMN)) = d(A, (BMN))

Dung AH L BN tai H ta duoc :

{AH 1 BN

— AH L (BMN) = d(A, (BMN)) = AH
AH L MN (do MN//SA)

0.25

2
* Tam gide ABM c6 BN® = AB + AN® — 2AB.AN.cos120° = 1o

a7
2

= BN =

0.25
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1 a?J3

Sawn = EAB.AN.sinlzoO -

8
o> A= B B2 o gy a2
BN 14 14
Cau |7
* C 1a giao diém cua AC va Oy => C(0, 4)
*Gol B(0, b) 0.25
* Phuong trinh AB: y =b (do AB vudng goc BC =0y)
* A 1a giao diém cua AB va AC => A(m —4b , b}
3 0.25
* Goi r 1 ban kinh duong tron noi tiép tam giac ABC. Ta co:
4 2
—|b—4
S_prosro_ e 3 i Lpg 0.25
AB+BC+CA |b—4|+—|b—4|+f|b—4| 3
3 3
b=1= A(4,1),B(0,1),C(0,4),D(4,4
*r=1lob-4=3< (41),B(0.1).€(0.4).D(%.4) 0.25
b=7= A(-4,7),B(0,7),C(0,4),D(-4,-4)
Cau |8
Med=M(1+2m;-2—-m;-3+2m)
AB =(2:1,2); AC =(-2:2,4) =[ AB, AC |=(0;-12;6) 0.25
AM =(2m+1-m-3;2m-3)
S 0.25
| AB,AC | AM =24m+18
v —ﬂ[ﬁ AC] m‘@3—1|24m+18|<:> 2am+18=18 0.25
wee el 6 24m+18=-18 '
m=0= M(L-2;-3)
<~ m:_—3:>M(—2;_—1;—6j 0.25
2 2
Cau |9
Doa,b,c>0 nénx:%>0;y:%>0
X +y° =1&(x+Y) =X+ Yy +xy(x+Yy)=1+3xy(x+Y)
0.25

Chia ca tir va mau caa P cho c? # 0 va thay x,y . Ta duoc:
L oxayrol (x+y) —2xy-1

(1-x)(1-y) —(x+y)+xy+1
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3 5o x 0 e t>1 , t>1 1 <%/Z
Datt=x+y= Xy = 0 X;y >0 nén t224(t _1)<:> tSS4<:> <t< 0.25
3t
3
Khido:p=—t 2*2 _12_;, 3 _¢q
-3t +3t-1 t-1 t-1 0.5
. . Ya+2 '
Vil<t<i4nénf(t)>
<t<¥4 (t) a1
. Ya+2 .
Vay : MinP = khia=b,c=a3l/2 0.25
y Vi1 2
TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG DE SO 39

Cau 1.(2.0 diém).Cho (C):y=—x*+6x>—9x+3

1. Khdo st sy bién thién va v& d6 thi (C).
2. Tim m d¢ phuong trinh : x* —6x* +9x—4+2m=0 c6 3 nghi¢m phan bi¢t
Cau 2.(1.0 diém)

1. Giai phuong trinh: \/3sin5x —2cos3xcos2X —cos X =0
2. Tim cac sb thuc X, y thoa man: (x—yi)dL+i) = X+2+i
Cau 3 .(0.5 diém).Giai phuong trinh: 2log? x+5log, x+3°% =0

2

2

2 ez X
Cau 4.(1.0 diém) Giai bat phuong trinh: —3Xx—2>1-x
( ) phuong 2 \

Céu 5.(1.0 diém ) Tinh dién tich hinh phing gi¢i han béi cac duong y=x>—3x+2 va y = x—1

Céu 6.(1.0 diém) Cho lang try dimg tam gidac ABC A'B'C' ¢6 day ABC la tam giac vudng tai A
vGi AC =a ACB=60""hiét AC’=3a. Tinh thé tich lang tru va goc hop béi BC” véi (AA'C'C)

Céu 7.(1.0 diém)Trong mpOxy,cho hinh vuéng ABCD. Goi M 1a trung diém BC, N trén CD sao
cho

CN=2ND. Biét M (1—21%} va duong thang AN cé phuong trinh: 2x—y—3=0. Tim toa do dinh A

X=t
Céu 8.(1.0 diém). Trong kg Oxyz, cho A(1; 2; 3) va duong thangd : {y=1-2t ;teR
z=-1+2t

1. Lap phuong trinh mit cau (S) ¢6 tim A va di qua O.
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2. Xac dinh hinh chiéu H cua A 1én (d).

Céu 9.(0.5 diém).Cho da giac déu 30 canh. Goi S 1a tap hop cac tir gidc tao thanh c6 4 dinh lay tur
cac dinh cua da giac déu. Chon ngau nhién mot phan tir cua S. Tinh x4dc suat dé dugc mot hinh
chir nhat

Cau 10 .(1.0 diém). Cho a,b 13 hai s6 thuc duong théa 2a+b= % .

Tim gia tri nho nhit cua biéu thac F = g+4—1b
a
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PE THI THU QUOC GIA

THANG LONG DAP AN DE SO 39
Cau |1
Tap nglc dinh: D=R
+ limy=+o0; lim y=-o0.
X—>—00 X—>+00
+ y'=-3x"+12x-9
, {x =1 {y =-1
y'=0&< =
X=3 y=3
Két luan: , ‘ ’ 0.25
+Ham s6 nghich bién trén (-o0;1), (3:+ ), dong bién trén (1;3)
+ ham s{) dat cuc dg}i tai X =3; Yop = 3,
ham so dat cuc ti€utai X = 1; yor = -1
«+  Bang bién thién:
X | -00 1 3 + o0
y’ - 0 + 0 -
Yy + oo 3 0.25
la
-1 \ -00
Piém dic biét: x=0=y=3x=4=y=-1
Do thi:
/\ 0.25
() & —x*+6x*—9x+3=2m-1 0.25
La phuong trinh hoanh d6 giao diém cua (C) va (D):y=2m-1
x A VSR ANR \ 0.25
1p | _S6 nghiém cua(l) 1a so giao diém cua (C) va (D).
+  Dua vao d6 thi caa (C) va (D), ta ¢6 (1) ¢6 3 nghiém phén biét khi —-1<2m-1<3 | 0.25
« ©0<m<2 vakétluan 0.25
Cau | 2
Ta co:
2a J3 0.25

(1) < 35in5x—Cc0S5X = 2COS X <> 7sin 5x—%cosSx = COS X
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. T . T
< Sin(5x ——) =sin(——X
( 6) (2 )

5X—£=%—X+k27r x=2 k?ﬁ
& = 0 0.25
5x—2 =2 i x+k2z x=24+22
6 2 2
 (X=yD)A+D)=x+2+i > (X+Y)+(X=Y)i=xX+2+i 0.25
2b X+y=X+2 =2
. @{ y @{y 0.25
Xx—-y=1 X=3
Cau |3
. biéukién: x>0 025
»  Khidé: (1)< 2log: x—5log, x+2=0 '
1
o |109:%=3 @{X:ﬁ(nhan)
log, x =2 x=4 0.25
Vay, phuong trinh ¢6 nghiém x =+/2;x =4
Cau |4
bK: x>g
3
Pat: t=43x-2 ,t>0 0.25
t?+2
= X=
Thay vao (1), ta dugc: t*+3t>—5t* -3t +4>0 0.25
& (t-1)%(t* +5t+4) >0 dung vGi t>0 0.25
t>0<:>x/3x—2>0<:>x>§ 0.25
Céau |5
Phwong trinh hoanh d6 giao diém cua 2 dd thi: X* —3x+2=x-1
, x=1 0.25
& X —-4x+3=0& x=3
Khi d6 dién tich hinh phang 13
7 ( 0.25
S=Hx2—4x+3‘dx: j(x2—4x+3)dx :
1 1
3
x> )
_ (——ZX +3x} 0.25
3
1
4 4
= |-=| == 0.25
3= 3
Cau |6
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- Cr

AABC vuong tai A cho
AB = AC tan 60° = a+/3

AACC' vuodng tai C cho 0.25
CC'=+/9a? —a? =2a\2
2
. S, =—ABAC=2 3
2 2 0.25
* Vageapc = SABc CC'= as\/g
Tinh géc hop bai BC’ véi (AA'C'C)
BA L AA'
. — BA L (AA'C'C)
BA L AC 0.25
+ AC’ 1a hinh chiéu cua BC’ 1én (AA’C’C)
+ BC'A la goc tao boi BC’ vai (AA'C'C)
. tanBC'A=28 _ */_ — BC'A=30° va KL 0.25
AC'
Cau | 7
bat AB=a. A B
Ta tinh duoc:
AN—£ AM—i MN = 22 M 0.25
2 6
, 1 o
Tinh dugc CosMAN = 5 = MAN =45 . .
(AM) qua M (1—21%) c6 dang
a(x—1—21)+b(y—%) =0 <:>ax+by—1—21a—%b:0. Piéu kién: a®+b*>0
2a-b
CosMAN __Jea-b] 1 —3a%>—8ab—3b2 =0 0.25
J5@2+b%) 2
a=3
Chonb=1=33*-8a-3=0< 1
a=—
3
_[a=3 2x—y=3
Vi {a A= AM A AN :{ XTY=S L A@:s) 0.25
= 3x+y=17
a= 1 2X—-y=3
Voi{ 3 A=AMNAN :{ = AL -1) 0.25
x-3y=4
b=1
Cau | 8
- AO =414 0.25
(S) c6 tam A(L;2;3), ban kinh R=0A=14 0.25
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Phuong trinh (S):(x-1)* +(y—2)*+(z-3)* =14

(d) c6 vecto chi phuong u = (1;,-2;2).(a) qua A(L2;3) va vudng goc (d)

. 0.25
Phuong trinh («):1.(x—1)—2(y—2)+2(z-3)=0<x-2y+2z-3=0
X=t XZZ
8b y=1-2 7 95 7 55
H=dna:|z=-1+2t t=— =~ S H(=—;= .
a:|z + :>9:>y9:>(999) 0.25
X—-2y+22-3=0 5
z==
9
Cau |9
Sb ta giac tao thanh véi 4 dinh lay tir cac dinh cta da giac déu la C. 0.5
Suy ra n(S)=n(Q) =Cj, '
Goi A 1a bien ¢ dugc tir gidc 1a mot hinh chir nhat.
S0 duong chéo da gidc qua tam cua da giac déu: 15
S6 hinh chir nhat tao thanh : C2 = n(A)=C2 0.25
n(A) 1
= p(A)=—2=—
P(A) n(Q) 261
Cau |10
Taco: F =E+i=g+8a+i+4b—(8a+4b) = g+8a+i+4b—5 0.25
. a 4 a 4b a 4b
Bat dang thuc Cosi cho :
* g+8a28
7 0.25
+ —4+4b>2
4b
Suyra F>5
2:8a
ERMEN LS
MinF =5 datkhi J4b  ~ < f 05
2a+b:E b:Z
a,b>0
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TRUNG 'l:AM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 40

Céu 1. (2 diém) Cho ham s6 f (x)=x*—2x*-1 (C)
a) Khao sat su bién thién va vé& d thi (C) ctia ham sd.
b) Dua vao (C), tim m dé phwong trinh x* —2x? —2m=0c¢6 2 nghiém kép.
Céu 2. (I diém)
tana +1

a) Cho goc o thoa min >F < ¢ < 27 v cosa = = Tinh gid trj biéu thic A = .
2 5 2 - cota

4-2i

1+i

b) Cho sé phirc z= . Tinh médun cta s6 phic (z-22).

Céu 3. (0,5 diém) Giai phuong trinh sau: 4> —8.2>* —-32=0.

Ciu 4. ( 1 diém) Giai phuong trinh sau: 2X—8+2yx* —4x—12 = 3(Vx+2+4x=6).

i
, e
Cau 5. (I diém) Tinh tich phan: | = [ ———dx.
0

Céu 6. (I diém) Cho hinh chép S.ABCD c6 ddy ABCD 14 hinh thoi tim O canh a, goc BAC =60°,
SO L (ABCD) va SO = C%a . Goi E 1a trung diém CD, I 1a trung diém DE.

a) Tinh thé tich khdi chép S.ABCD.
b) Tinh khoang cach tir O dén mp(SCD).

Céu 7. (I diém) Trong mat phing toa do (Oxy) cho dudng tron X%+ y? —2x—6y+6=0 va diém
M(2;4). Viét phuong trinh duong thang di qua M va cat dudng tron trén tai 2 diém A, B sao cho
M la trung diém doan AB.

Cau 8. ( diém) Trong hé truc toa d6 (Oxyz) cho A(2-14);B(-3;1;1);C(3;50)

a) Viét phuong trinh mit cau tim A va tiép xtc voi mit phiang (a) :2e—-3y+5=0,
b) Viét phuong trinh mat phang (ABC).

Cau 9. (0,5 diém) Mot hop chia 6 bi mau vang, 5 bi mau do va 4 bi mau xanh c6 kich thude va
trong lugng nhu nhau, 14y ngau nhién 8 bi trong hop. Tinh xac xuét sao cho trong 8 bi lay ra c6 s6
bi mau vang bang vai s6 bi mau do.

Cau 10. ( ] diém) Cho a, b, ¢ 12 cac sb thuc duong thoa man a+b+c=3. Tim gia tri 16n nhat cua biéu

2 . i/ abc
3+ab+bc+ca \(1+a)(1+b)(1+c)

thac P =
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TRUNG TAM LUYEN THI DPE THI THU QUOC GIA
THANG LONG DPAP AN DE SO 40

TXD: D=R

Gigi han: lim  y=+40 ; lim y=-o
X—>+00 X—>—00

Su bién thién: y' = 4x° —4x
x=0

0.25

y'=0<|x=1
x=-1
Ham s6 dong bién trén cac khoang: (—10);(L )
Ham sb nghich bién trén cac khoang: (—o0;-1);(0;1)
biém cuc dai: (0;-1)
Diém cyc tiéu: (-1-2) va (L-2)
BBT:

0.25

X | —o0 -1 0 1 +o0

2

Y -0 + 0 - 0

: L T

+
T 1] 0.25

i 2
Do thi:
AN
0.25
X
l_l n 'l
1 I )
1 1
1 2 1
1b Phuong trinh (*) x* -2x*-2m=0< x* -2x* -1=2m-1 0.25
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(C)y=x*-2x"-1

S6 nghiém cua phuong trinh (*) 14 s6 giao diém cua 0.25
(d):y=2m-1
Vay dé phuong trinh (*) c6 2 nghiém kép thi 2m-1=-2<m= —% 0.25
Cau
2
Ta ¢o: Sin2a=1-cos2a=1-(ﬂj _9
°) 2 0.25
. 37 A . 3
Vi —<a <27 nén sina=——=
2 5
2a :>tanoc=w=—§ va :>cota=i=—ﬂ
cosa 4 tana 3
Vay A= =10
2+ﬂ 40
3
~2i (4-2i)(1-i —6i
Ta co: z=4 ?I =( I)( _I):2 il =1-3i 0.25
1+i (1+i)(2-i) 2
20 T o (z-27)=(1-31)-2(1+8i)= 10
0.25
:>|z—27|:«/8_2
Cau
2x X _
<:v>4.4 X—8.4 -32=0 0.95
bat t =4 (bk:t>0)
2 t=—2(|)
Phuong trinh da cho tré thanh 4t° -8t -32=0 <
t=4(n) 0.25
Véit=4=4"=4<=x=1
Vay phuong trinh da cho c¢6 nghiém x=1.
Cau
s .. |x+2>0
bieu kién S X>6 0.25
X—62>0
it t =JXx+2+x—6 (Pk:t>0)
=17 =2X—4+24x* —4x-12
=17 —4=2Xx-8+2Jyx*—4x-12 0.25
2 t:_l(l)
Phuong trinh da cho tr¢ thanh t° -3t -4=0 <
t=4(n)
Véi t=4 = x+2+Jx—6=4
& 2X—4+20x* —4x-12 =16 0.25

< AIxP—4x-12 =10—x
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10-x>0
x? —4x—12 =100 — 20X + x*

x <10 0.25
& < x=7 (Thoadk x>6)
16x-112=0
Vay phuong trinh da cho c6 nghiém x=7.
Cau |5
bat t=tanx+2 —=dt= 12 dx 0.25
COS” X
X=0=t=2
Doi can T 0.25
X=—=1t=3
4
3 3
(ot —at]® _ a3 a2
I__Z[edt_e‘z_e e 0.5
Cau |6
Ta co: {BAC =60 — ABD la tam giac déu canh a.
AB=AD=a
A N 0.25
a’yJ3 a’yJ3
6a SAABD =—F0 = SABCD = Z'SAABD =
4 2
1 a3
Vs asco :§SO-SABCD = 0.25
Ta c6 BCD la tam déu canh @ = BE L CDma Ol //BE
=0l LCD
Mat khac SO L. CD
SO,0l =(SOl)
= CD L (SOI)
Ké OH la duong cao cua ASOI 0.25
=OH LSl '
Mia OH LCD (Vi CDL(SOl))
SI,CD c(SCD)
6 = OH L (SCD)
Viy d(0,(SCD))=0H
Taco BE=22 o1 =1ge-2¥3
2 2 4
Xét ASOI vuéng tai O: OH = ——2°!
SO? +0I?
3 a3 0.25

Vay d(0O,(SCD))=0H =
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Cau

Phuong trinh dudng thang qua M véi hé sé goc k ¢6 dang: y = kx — 2k + 4
Giao diém cua duong thing nay va duong tron da cho c6 toa do 1a nghiém hé
X' +y?—2x-6y+6=0 (1)

phuong trinh:
y=kx—2k+4 (2)

0.25

Thay y ¢ (2) vao (1) ta duoc:
(K? +1)x* —2(2k* —k +1)x+4k* -4k —2=0 (3)
Dé duong thing trén cat duong tron tai 2 diém phén biét thi phuong trinh (3)
phai ¢6 2 nghiém phan biét:
= A" =(2k? —k+1) —(k? +1)(4k? 4k —2)>0
‘ < 3k*+2k+3>0
bieu kién nay thoa man véi moi K.

0.25

2(2k2—k+1)
k?+1

Luc d6 2 nghiém X, X, thod man: X, + X, =

0.25

) ) 2k? —k +1

Pé M la trung diém AB thi x,, =%@2=%@k:—1
+

Viy phuong trinh duong thang can tim la: y =—x+6

0.25

Cau

8a

_ ‘Axo + By, +Cz, + D‘
gt
i 22-3(-1)+5 12

N4 +9 13

Bén kinh mit ciu: R = d(A,(a))

0.25

Phuong trinh mit cau: (3: -z, )2 + (y -, )2 + (z -2, )2 =R

_1u

<:>(x—2)2+(y+1)2+(z—4)2 13

0.25

8b

Ta co: AB = (—5, 2,-3) AC = (1,6,—4)
(ABC) co vtpt: i = AB A AC = (10' _23,_32)

0.25

Phuong trinh (ABC): A(x-x,)+B(y-y,)+C(z-2,)=0

<10(x-3)-23(y-5)-32(z-0)=0
< 10x -23y-322+85=0

0.25

Cau

9

Goi A 1a bién cb: “trong 8 bi ldy ra c6 s6 bi mau vang bang voi s6 bi mau do”
Truong hop 1: Chon duoc 2 bi vang, 2 bi d6 va 4 bi xanh.
Truong hop 2: Chon duoc 3 bi vang, 3 bi d6 va 2 bi xanh.
Truong hop 3: Chon duoc 4 bi vang, 4 bi do.

= n(A)=CZCZC; +CJCJC? +C/C; =1425

0.25

Goi khong gian mau Q 1a sd trudong hop co thé xay ra khi 1y ngau nhién 8 bi

0.25
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trong hop chira 15 bi: = n(Q)=C}, =6435
Viy xé4c suit sao cho trong 8 bi Iy ra c6 sb bi mau vang bang véi s6 bi mau do
n(A) 1425 95

la:P(A)= D) 1929
“P(A)=1 ()~ 6azs ~ 229

Cau

10

Ap dung Bét dang thic (x+y+ z)2 >3(xy+yz+2x),Vx,y,zeR taco:
(ab+bc+ca)” >3abc(a+b+c)=9abc>0
:>ab+bc+ca23m
Ta co: (1+ a)(1+b)(1+c)2(1+ M)S,Va,b,c>0. That vay:
(1+a)(1+b)(1+c)=1+(a+b+c)+(ab+bc+ca)+abc >

1+ 33%abc +33 (abc)2 +abc = (l+ Jabc )3

0.25

2 Yabc
(e abe) Lot 0

3
a+b+cj _1

Khido P <

bat Yabc =t. Vi a,b,c >0 nén 0<abc£(

0.25

2 t°
3(1+t3) e
o _2t(t—l)(t5—l)> (o

O ey o e

Do ham s6 dong bién trén(0;1] nén Q =Q(t)<Q(1) =

Xét ham sd Q =

te(0;1]

(2)

oo

Tur (1) va (2) suy ra P g%

0.25

Vay max P =g, dat duoc khi va chi khi: a=b=c=1.

0.25
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TRUNG TAM LUYEN THI PE THI TI‘—IU'QUOC GIA
THANG LONG PE SO 41

Cau 1 (2,0 diém). Cho ham sb y = ZX_Zl (C).
X_

a. Khao sat su bién thién va vé& d thi (C) ctia ham sb di cho.
b. Tim trén (C) tat ca cac diém M sao cho tiép tuyén cua (C) tai M cit hai tiém can cua (C) tai
hai diém A, B sao cho AB=210.

1-cos X

Cau 2 (1,0 diém). Giai phuong trinh:
tan x

+sinx = 25in[2x+7—7[}
4
Cau 3 (2,0 diém).
f 2 _ 2
a. Giai h¢ phuong trinh: (4y "D)Vx* +1=2x"+2y+1
X' +xPy+y =1

. X+3
b. Giai phuong trinh 2X° +4x = —

0
Cau 4 (1,0 diém). Tinh tich phan: | = | T de —
- +—2&SIN 22X+ 2C0S™ X

4

Céu 5 (1,0 diém). Cho hinh chép S.ABCD c6 day ABCD la hinh thang cén, AD =BC :—aiﬁ,

AB=2a, CD z%a, mat phang (SCD) vuéng géc véi mit phang (ABCD). Tam gidc ASI can tai

S, voi | 1a trung diém cua canh AB, SB tao véi mat phang (ABCD) mot géc 30°. Tinh theo a the
tich khbi chop S.ABCD va khoang cach giita Sl va CD.
z-3i-2

Z+1

1a mot s6 thuc.

Céu 6 (1,0 diém). Tim tap hop nhitng diém biéu dién s phuc z sao cho
Céu 7 (1,0 diém). Trong mat phang véi hé toa do Oxy, cho hinh thoi ABCD c6 dudng chéo AC
ndm trén duong thang d:x+y-1=0. Diém E(9;4) niam trén duong thang chtra canh AB, diem
F(-2;-5) nam trén duong thang chia canh AD, AC =242. Xéc dinh toa do cac dinh caa hinh
thoi ABCD biét diém C c6 hoanh d6 4m. hoctoancapba.com

Ciu 8 (1,0 diém). Trong khong gian véi hé toa & Oxyz, cho mit phang (P):x—y+z—-2=0, mat

CAu (S):x*+y?+2* —4x+2y+2z-3=0 va hai diém A(L-1-2),B(40;-1). Viét phuong trinh
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mit phang () song song véi AB, vudng goc véi mat phang (P) va cit mat cau (S) theo mot

duong tron ¢6 ban kinh bang J3.

TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG DAP AN DE SO 41
Cau |1
TXD: D=R\{2}
Cac gi6i han lim y=2; lim y=2; Iiry Y = +o0; Iirgl y =-o 0.25
Suy ra x =2 la tiém can ding, y =21a tiém can ngang cua do thi.
Su bién thién: y'=— 3 ~<0,¥xeD
(x-2) 0.25
Ham s6 nghich bién trén cac khoang (—o0;2) va (2;+o)
Bang bién thién
X —0o0 2 400
y’ - -
0.25
y 2\ +oo\
—0 2
la
Do thi: Giao véi truc OX tai (%;O , giao véi truc Oy tai (0%} dd thi c6 tam dbi
xtng 1a diém 1(2;2)
y
0.25
2 I
\1
N
0 ]_ 2 X
Gia st M (a; ia ‘le, (a#2) thude dd thi (C). Tiép tuyén ciia d6 thi (C) tai M co
dang 0.25
-3 2a-1
A):y=—-=(x-a
b | (4):y @ 2 (x-a)+——
. ) . . 6
Goi Al ja tiém can dng vai (A), suy ra A(2;,——+2
of Ala giao cua tiém can ding véi (&), suy ra A(2——+2) 095

B 1a giao ctia tiém can ngang véi (A), suy ra B(2a—2;2)
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Khi d6 AB = \/(2a—4)2 +% , theo bai ra ta c6 phuong trinh
a —

0.25
Ma-2)P+—2 __40 = (a—2)' ~10(@—2)? +9=0
(a-2)
a=1
(a-22=1 |a=3
& &
(a-2?*=9 |a=-1 0.25
a=>5
Viy ¢6 4 diém M thoa mén 1a (L;-1), (3;5), (-11), (5;3).
Cau |2
l-cosx . . 1
+S|nx:ﬁsm(2x+—) @ .
tan x 4
: 0 K 0.25
. PPN X# <:>Sin2X¢0<:>X¢—7[(keZ)
cosx =0 2
(1) < (1—cos x)cos x +sin® x =sin x(sin 2x —cos 2x)
cos2x=0 0.25
< c0os2x(cosx+sinx—-1)=0 < ( 72'] '
sin| x+= |=—
J2
+) cost:O@x:%+k§(k eZ) 0.25
. x=k27 (I T kr
+) sin| x+—= |=—F . Vay (1) c6 nghiém x==+—(k e Z).
) ( +4j 2 x=7-+k2z (1) y (1) c6 nghigm x=7+=-(k <2) 0.25
Cau |3
(4y-1)3x* +1=2x* +2y+1 (1) 0
X'+ x°y+y?=1 (2) 0.25
bit Vx*+1=t>1= phuong trinh (1) c6 dang 2t* —(4y-1)t+2y-1=0
, , t=2y-1
33 A=(4y-1)"-8(2y-1)=(4y-3)" = t=%(|) 0.25
+)V6i t=2y-1>1 X +1= 2y—1c>{3(/22_14y2 _ay thay vao (2) ta dugc 0.25
16y2(y—1)2+4y2(y—1)+y2 ~-1=0<y=1(do y=1)=x=0 0.5
Vay, hé (I) c6 nghiém (0;1). '
bK x>-3.
2X% +4x = i3<:>2(x+1)2—2= M@(X-Fl)z—l:l‘,x——i_l-f-l. 0.25
3b 2 2 2\ 2
bat t=x+1 y= X—+1+1=\/£+1:>y2—1=£. 0.25
2 2 2
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2 1
2 -1="y
Ta duoc hé phuong trinh

. 1
Lay (1) —(2) ta co (t—y)(t+y+§)=0® y 1

N t
Thay lan luot vao y> —1= > ta co

0.25

bS: x:_s_;_r\/ﬁ, x=_5i4\/1_3.

0.25

Cau

4

Ta co:
1

>—dx
Cos” X

dx

dx T
sin® x—4sinxcosx+3cos’x Y tan®x—4tanx+3
1

| =
1 2sin2x+2c0s’ X

Ma'—~°
b‘@]'-—'o

0.25

batt=tanx=dt = dx Doi can ;

cos’® X

0.25

0

vayl_j

; 17 1
4t+ Il(t “)(t-3) 2 ( _Jdt

-1

0.25

In3—|n2)=%lng

vl -

0.25

Cau

G()I M, E lan lugt 1a trung diém cua Al
va CD.

Do (SCD)L(ABCD) va SA=Sl=
trong mat phang (ABCD) va qua M ké
duong thang vuong goc véi AB cit CD
tai H thi H 1a hinh chiéu cua S trén
mp(ABCD)

Qua E k¢ duong thang song song Vvéi
BC cat AB tai F
\F a3
2
J’

=HM === = HB = a3

=EF=—— IF— = El =
4

(SB,(ABCD)) =(SB,HB)=SBH =30°

0.25

0.25
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—SH-a |
(3&+2aja\/§ 3
Vs =%SH.SABCD =%a 2 . 2 =7a2f (dvtt) 025
CD//(SAB) va Sl =(SAB)=d(CD,SI)=d(CD,(SAB))=d(H,(SAB))
HM L AB=(SHM) L (SAB). Goi HK la duong cao cua tam giac SHM suy ra 0.25
HK L (SAB)=>d(CD,SI)=HK =2 721.
Cau |6
Goi z=a+bi (ab<R)khi d6 w:a‘2+(b‘_3)i:(a_2+(b2_3)i)(a ;(b”)i) 0.25
a+(b+Di a“+((b+1
_3@=2)+(0=30b+)+[ab-3-@=2OD] 1, & e ki va chi khi ; 0.25
a’ +(b+1)
a(b-3)-(a-2)(b+1)=0 [2a-b-1=0
a=0 <4 [a#0 0.25
{b #-1 [b;ﬁ -1
Vay tap hop d6 1a duong thang 2x—y-1=0 trir diém M(0 ; - 1 0.25
Cau |7
Goi E’ 1a diém d6i xung voi E qua AC,
do AC Ia phan giac cua géc BAD nén B
E’ thuoc AD. EE’ vudng goc vai AC va
qua diém E(9;4) nén c6 phuong trinh /E/\
X—y-5=0. A | J C
Goi | 1a giao ciia AC va EE’, toa ¢ | Ia \E‘\ / 0.25
nghiém hé F
{x—y—5:o®{x:3 =1(32) D
X+y-1=0 y=-2
Vi | 1a trung diém cua EE’ nén
E'(-3,-8)
Puong thang AD qua E'(-3;-8) va F(-2;-5) ¢6 VTCP la E'F(1;3) nén phuong 0.95
trinh 1a: 3(x+3)—(y+8)=0<3x-y+1=0
DPiém A= ACNAD = A(0;1). Gia sir C(c;1—c).
Theo bdita AC=22 & c®=4<c=2c=-2. 0.25
Do hoanh d6 diém C am nén C(-2;3)
Goi J 1a trung diém AC suy ra J(-12), duong thang BD qua J va vudng goc voi
AC c6 phuong trinh x—y+3=0. Do D=ADNBD = D(I;4) = B(-3;0) 0.25
Viy A(0;1), B(-3,0), C(-2;3), D(L;4).
Cau |8
Mt cu (S) c6 tam 1(2;,—-1-1), ban kinh R=3 005

Mat phang (P) c6 vipt n, (L-11), AB(3:1;1) =] AB,n, |=(2-2-4)
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Do mét phiang («)//AB va (@) L(P)= (a) c¢6 vtpt n(L-1-2)

, 0.25
Suy ra phuong trinh mét phang («):x—y—-2z+m=0

() cat mit cu (S) theo mot duong tron c6 ban kinh bang /3

:d(l,(a))—\E@ % -6 & M 11

Viy, c¢6 hai mat phang (a) théamanla x—y-2z+1=0 va x—y—-2z-11=0 0.25
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TRUNG TAM LUYEN THI DPE THI THU QUOC GIA
THANG LONG PE SO 42
A . 2 \ £ 2X—2
Cau l: (2 diem) Chohamso y= i1 ©

1/ . Khao sat su bién thién va vé& dthi (C).

2/ Tim m dé duong thang d: y = 2x + m cét do thi (C) tai 2 diém phan biét A, B .
Céu 2: (I diém)

COos 2

1/ Cho géc « thoa man Tca<nmva Sina:é.Tinh A= ———
2 5) 1 — cosav

2/ Tim phan thuc va phan a0 cua z biét; z+3z = (2+ i)3(2— i)

Ciu 3: (0,5diém) Giai phuong trinh: 25" +3.5*-10=0
Cau 4: (1 diém) Giai phuong trinh : 4(2J10 ~2x —Jox — 37) _ 4x% _15x—33

Cau 5: (I diém) Tinh dién tich hinh phing gisi han boi cac duong y =+/e* +1 ,truc hoanh, x =
In3 va x = In8.
Cau 6: (I diém) Cho hinh chép S.ABCD c6 diay ABCD la hinh thoi ; hai dudng chéo AC =

2+/3a, BD = 2a va cit nhau tai O; hai mat phiang (SAC) va (SBD) ciing vudng goc véi mat phing

(ABCD). Biét khoang cach tir diém O dén mat phang (SAB) bang # tinh thé tich khdi chop
S.ABCD theo a.
Céu 7: (I diém)

Trong mat phang véi hé toa do Oxy, cho tam gidc ABC c¢6 phuong trinh canh AB:
X -y - 2 =0, phuong trinh canh AC: x + 2y - 5 = 0. Biét trong tdm cta tam gidc G(3; 2). Viét
phuong trinh canh BC.
Céiu 8: (I diém)

Trong khong gian véi hé toa d6 Oxyz, cho hai duong thang dy: X;1= y-1_z-1.

-1 1

x-1 y-2 z+1
11

duong thang A, biét A nam trén mat phang (P) va A cat hai duong thang d; , d; .

Cau 9: (0,5 diém ) Giai phuong trinh C*+2C**+C*2=C?;® (CK 1a t6 hop chap k caa n phan

X+2
tir)

ds: va mit phang (P): X - y - 2z + 3 = 0. Viét phuong trinh chinh tic cua

(€+y")-(x"+¥)

Cau 10: (I diém) Cho x,y € R va x, y> 1. Tim gia tri nho nhat cua P =
(x=-D(y-1)
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PE THI THU QUOC GIA

THANG LONG DAP AN DE SO 42
Cau |1
Tap xac dinh D =R\{- 1}
Su bién thién:
-Chiéu bién thién: y'= ——>0,VxeD. 0.25
(x+1)
Ham s6 nghich bién trén céc khoang (- oo; - 1) va (- 1; + o).
- Cuc tri: Ham s6 khong c6 cuc tri.
- Gidi han tai vo cuc, gidi han vo cuc va tiém can:
. 2x—-2 . 2x-2 . .
lim =2 ; lim =2. buong tha = 2 la tiém can ngang.
x> X +1 X0 X 41 wong thang y & iem can hgang 0.25
. 2x—=2 . 2x—=2 . 2 A n as
lim =40 ; lim =—o0. Puong thang x = - 1 1a tiém can dang.
x——1" X-}-;L x>-1" X+1
-Bang bién thién:
X -00 -1
y’ + +
I 0.25
la +o00 2
y
2 - 00
BimT q
-Do6 thi ham s cat truc Ox tai di@m (1;0) N
-Dd thi ham s6 cét truc Oy tai diém (0;- 2) !
- B0 thi ham so ¢6 tam doi xung la giao diém
hai tiém can I(- 1; 2).
2 =2
! 0.25
1 o) R
1 X
-2
x=-1
Phuong trinh hoanh d¢ giao diém: 2x°+mx+ m+2=0, (x£- 1) 05
d cét (C) tai 2 diém phan biét < PT(1) ¢6 2 nghiém phan biét khac -1 < m? - 8m 0.5
1 |-16>0 '
m>4+442 095
@ .
m<4—442
Cau |2
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cos 2« _ 9ain?
Taco A= _1-2sina 0.25
1 — cosa 1—cosa
2a cosQa=1—sin2a=1—E=g<:>cosa =i§:>cosa=—§(doz<a<7r)
25 25 ) ) 2 0.5
. 4 3 7 '
Thay sina = —,cosa = —— vaotadugcAd =-—
B) 5 40
z+32=(2+i) (2-1) @
Gia sir z=a+bi 0.25
(1) < a+bi+3a—30i =(8+12i +6i° +i°)(2—i)=(2+11).(2-1)
2b
< 4a—2bi=4-2i+22i—11i* = 20i +15 < a:$;b =-10.
15 0.25
Vay phan thuc cua z bang o ,phan 4o cua z bang -10
Cau |3
25 +3.5°-10=0<5%+3.5-10=0
S 0.25
Dit t=5t>0
Phuong trinh tré thanh:
) t = 2(nhan)
t°+3t-10=0< .
t =—5(loai) 0.25
t=2<5=2<x=log,2
Vay phuong trinh da cho c6 nghiém x=1log, 2.
Cau |4
PK: x<5. Pt < 4(4+39x—37)+8(4—\10-2x)+4x* ~15x-81=0 0.25
4(27+9
= ( - X) >+ 8(6+2x) +(x+3)(4x-27)=0 0.25
16-43/9x—37 +(ox-37) 4+/10-2x '
-TH1 x+3=0< x=-3 (TMPT)
-TH2. x#-3
36 16 0.25
pt < + +4x-27=0
16-43/0x—37 + (Yfox—37)  4+10-2x
= 3 >+ 16 +4x-27=0
12-+(3ox—37 -2) 4++/10-2x
36 16 . 0.25
Do x<5 nén VT SE+Z+4'5_27:0' bang thuc xay ra < x=5
Vay phuong trinh ¢6 2 nghiém 1a -3 va 5
Cau |5
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In8

Dién tich S = .f\/ex +1dx ;Patt=vVe* +lot? = +1=e* =t> -1

In3

0.25

2t dt

Khi x =1n3 thi t =2 ; Khi x = In8 thi t = 3; Ta ¢6 2tdt = e"dXx < dx=t2

0.25

t—1[)3
t+1j‘2_2 (j(dvdt)

3 2 3
Do dé szjtz j( jdt_ (2t+|n
2 2

0.5

Cau

6

Tir gia thiét AC = 2a/3; BD =2ava
AC ,BD vudng gbc vai nhau tai trung
diém O cua mdi dudng chéo.Ta co tam
gidc ABO vuodng tai O va AO = a3 ;
BO =a, dodo ABD =60°

Hay tam gidc ABD déu.

T gia thiét hai mat phiang (SAC) va
(SBD) cling vudng goc voi mat phang
(ABCD) nén giao tuyén cua chiing 1a
SO 1 (ABCD).

0.25

Do tam gidc ABD déu nén vé6i H 1a trung diém cua AB, K 14 trung dlem cua HB ta

c6 DH L AB va DH = ay3; OK /DH va OK:%DH _a‘/_
AB L (SOK)

Goi I 13 hinh chiéu cua O Ién SK ta c6 OI L SK; AB L Ol = Ol L (SAB) , hay
OlI la khoang cach tir O dén mat phang (SAB).

=0OK_LAB=

0.25

Tam gidc SOK vudng tai O, Ol la dwong cao = —= =~ 4 1 _50-2
OI” OK? SO 2

Dién tich day S,scp = 4S,s0 = 2.0A0B = 24/3a?;

duong cao cua hinh chép SO :%

0.25

Thé tich khoi chop S.ABCD:

1 J3a°
3

vV =S ,500-50 =

S.ABCD —

0.25

Cau

7

X-y-2=0

< A(3; 1)
X+2y-5=0

Toa d6 diém A 1a nghiém ctua HPT: {

0.25

Goi B(b; b- 2) € AB, C(5- 2¢; ) € AC

0.25

3+b+5-2c=9

Do G la trong tam cua tam giac ABC nén
1+b-2+c=6

& {(t:&; Hay B(5;
3), C(1; 2)

0.25

Mot vecto chi phuong ctia canh BC 13 u = BC = (—4;-1)..
Phuong trinh canh BC la: x -4y +7=0

0.25

Cau

8

GoiA=din(P)suyraA(1;0;2);B=d,n(P)suyraB(2; 3; 1)

0.25

10
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buong théng A thoa man bai toan di qua A va B. 0.25
Mot vecto chi phuong cta duong thang A 1a u = (1;3;-1) 0.25
Phuong trinh chinh tic cia dudng thing A 1a: Xl‘l - % _Z ‘12 0.25
9
<x<
PK : {2 =X=5
xeN 0.25
Taco Ci+C+C+C* =Cl° < CLi+Cl =C° < CL, =G
S B-x)I=2l<x=3 0.25
10
2
Patt=x+y;t >2. Ap dung BDT 4xy < (X + y)* ta c6 Xyétz 0.25
342 _ 2
P:t U -xy(@3=2) .Do3t-2>0va —Xyz—t— nén ta co
Xy—t+1 4
p_p_tE-2) - 0.25
P - -2
——t+1 B
4
i ., t* -4t _ _ _
Xét ham so f(t) = ) =——5: F(H)=0t=0vt=4
t—2 (t—2)
t 2 4 +00
(1) - 0 + 0.25
+ o +oo
f(t)
8
Lo . .| X+y=4 X=2
Do @6 min P = min f(t) = f(4) = 8 dat duogc khi = 0.25
(2:+20) Xy =4 y=2

11




THAY HOANG HAI-FB/ZALO 0966405831 )
TRUNG 'l:AM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 43

Cau 1 (2,0 diém) Cho ham s6 y=x®—6x%+9x—1

a) Khao sat su bién thién va v& d thj (C) cua ham sé da cho.

b) Tim céac gia tri thuc cua tham s m dé phwong trinh %XS —3x? +g Xx—m=0 c6 mot
nghiém duy nht;

Céu 2 (1,0 diém)

a) Giai phuong trinh: cos2x+ (1+ 2cos x)(sin X —cos X) =0
b) Cho sé phuc z thoa man didu kien (1+i)z—1-3i=0. Tim phan a0 cua s6 phuc

w=1-zi+z
Cau 3 (0,5 diém) Giai bat phuong trinh: 2log,(x~1) +log 5(2x-1) <2

FT -y -2
U +y? +1=3+ X - y?

Cau 5 (1,0 diém) Tinh tich phan | = j(l— X)(2+e”)dx
0

Céiu 4 (1,0 diém) Giai hé phuong trinh { (X,yeR )

Cau 6 (1,0 diém) Cho hinh chop S.ABCD c6 day ABCD la hinh vudng canh 2a. Tam giic SAB
can tai S va nam trong mat phang vudng goc véi day, goc gilta canh bén SC va day bang 60°.
Tinh theo a thé tich khdi chép S.ABCD va khoang céach giita hai duong thang BD va SA.

Céu 7 (1,0 diém) Trong mat phang vai hé toa dd Oxy, cho tam giac ABC cén, canh day BC c6
phuong trinh: x+y+1=0 , phuong trinh duong cao ké tir B la: x—2y—2=0 . Diém M(2;1) thuoc
duong cao keé tir C. Viét phuong trinh cac canh bén ctia tam gidc ABC.

Cau 8 (1,0 diém) Trong khong gian vdoi hé toa d60 Oxyz cho ba diém A(1;-2;1), B(-1;0;3),
C(0;2;1). Lap phuong trinh mit cau duong kinh AB va tim toa do diém H 1a chan duong cao ké
tor A cua tam giac ABC.

Cau 9 (0,5 diém) Mot hop dung 9 thé duoc danh sé 1,2,3,....,9. Rat ngdu nhién 3 thé va nhan 3
sb ghi trén ba thé v61 nhau. Tinh xac suét dé tich nhan duoc 1a mot sd 1é.

Céu 10 (1,0 diém) Cho x, y, z 1a cac sb thuc duong théa man x>y>z va X+Yy+2z=3. Tim gia

. ; 2 X z
tri nho nhat cua biéu thic: P=—+—+3y.
z 'y

12



TRUNG TAM LUYEN THI

THAY HOANG HAI-FB/ZALO 0966405831 )
PE THI THU QUOC GIA

THANG LONG DPAP AN DE SO 43
Cau |1
; ) . X=3
TXD:D=R,y =3x"-12x+9 . y'=0& 1 0.25
X =
Ham sb nghich bién trén cac khoang(- ;1) va (3;+ o), dong bién trén khoang
(1;3) 0.25
Iirp y=—o0, lim y =+
BBT X| —oo 1 3 +00
la
y' + 0 - 0 +
0.25
y / \ v
o - /
Do thi : di qua cac diém (3;-1), (1;3), (2;1), (0;-1) 0.25
Pt: %x3—3x2+gx—m:0 & X —6x°+9x—-1=2m-1 (¥) 0.25
Pt (*) 1a pt hoanh d6 giao diém cua (C) va duong thang d y =2m-1 (d cung
1p | phuong truc OX) . S6 nghiém cua phuong trinh 1a s6 giao diém cua (C) vad. Duva | 0.5
vao do thi (C), dé pt c6 mot nghiém duy nhat thi :
2m-1<-1 o m<0 0.25
2m-1>3 m>2 '
Cau |2
€0s 2X + (1+ 2cos x)(sin x —cos x) =0
L 0
< (sinx—cos x)(sinx—cosx—1) =0 C{S!HX cosX 0.25
sinx—cosx =1
i T
X==—+krz
22 sin(x—%) =0 4
N oslx=2+k2r  (keZ) 0.25
. Ty \E 2
Sm(x_z)_T X=rm+k2r
A+1)7-1-3i=0 & 7= oy 0.25
2b 1+1
=>w=2-i . Sbphucwcophanaiobaing -1 0.25
Cau |3
bK:x>1 , 2log;(x-1)+log z;(2x-1) <2 < log,[(x-1)(2x-1)] <1 0.25

13
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S -3—2<0 © —%sx£2 => tap nghiém S = (1:2] 0.25
Cau |4
Diéu kién: x+y>0, x-y>0
U X \/J—\/V:Z(u>v) u+v:2\/LW+4
bat: { =Xy ta co hé: W avie? <9 i vie 2 0.25
V=X-y — —Juv =3 — —Juv =3
U+v=2Juv+4 @)
< 2 _ 0.25
\/(u+v) i 2uv+2 —\/W=3(2)
Theé (1) vao (2) ta co: 0.95
Juv 18IV +9 —Juv =3 uv+ 8V +9 = 3+ Jv)? < uv =0. '
, -0
Két hop (1) ta co: {UUV o u=4,v=0 (viu>v),
Tir dé ta c6: X =2; y =2.(Théa d/k) 0.25
KL: Vay nghiém cua h¢ 1a: (x; y)=(2; 2)..
Cau |5
_1 du =—dx
pat 4 => 1 0.25
T ldv=(2+e*)dx v=2x+§e2X '
1 2x 1 [ 1 2x
| =(@-x)(@x+2e") o+!(2+§e )dx 0.25
1 1
= (1—x)(2x+%e2x) 0+(x2 +%er) 0 0.25
2
_el 0.25
4
Cau |6
Goi H 1a trung diém AB-L4p luan SH L (ABC) -Tinh dugc SH =a+/15 0.25
3
Tinh dugCV; sgc =%
, 3 , g o 0.25
Qua A vé duong thang A//BD ,goi E 1a hinh chiéu cua H 1én A ,K 1a hinh chiéu H
lén SE
Chimg minh dwoc:d(BD,SA)=d(BD,(S, A))=2d(H, (S, A))=2HK
a\2 0.25

Tam giac EAH vuong cén tai E, HE = —

14
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1 1 1 31 15
4 =" S HK-=,|Ta
HK? SH? HE? 15a 31

0.25
— d(BD, SA) = zJEa
31
Cau |7
Goi H 1a truc tam A ABC.Tim dugc B(0;-1), cos HBC = L cos HCB
J10 0.25
Pt dthang HC c6 dang:a(x-2)+b(y-1)=0(n = (a;b) 1a VTPT vaa®+h?>0 )
b 2
cosHCB = [+l _ 1 = 4a?+10ab+4b* =0 < Z(EJ +5(§j+2=o 0.25
J2@+b%) V10 b b
a_
b a=-2b=1 huong trinh CH: -2Xx +y +3=0 0.25
f—g = N - = )
a1 |a=-1b=2() = PO0% Y
b 2
AB | CH.Tim dugc pt AB:x+2y+2=0
Tim duoc :C(%;—g) pt AC:6x+3y+1=0 0.25
Cau |8
Tim duoc toa do tm I cua mat cau 1(0;-1;2),ban kinh mat cau: R =+/3 095
Phuong trinh mit cau (S): x* +(y +1)* +(z—2)* =3 '
Gia st H(X;y;z), AH = (=1 y+2;z-1), BC = (1;2;-2), BH = (x+1 y;2—3) 0.25
AH L BC < AH.BC =0<> x+2y—2z=-5
. . [(2x—y=-2 .
BH cung phuong BC <:>{ =y : 0.25
y+z=3
7 4 23
Tim duvoc H(——=;—;— 2
im duoc H( 399 ) 0.25
Cau |9
S6 phan tir cia khong gian mau 1a n(Q) = C: = 84 095
S6 cach chon 3 the co tich 1a s6 1¢ 1an(A) = C3 =10 '
=> X4c suit can tinh 13 P(A) = 0.3 0.25
84 42
Cau |10
Ta co 5+x222x, E+ yz>2z . T do suy ra 0.25
z y
P —§+£+3y> 2X—X2+27—-Yyz+3y
zZ Yy B 0.25

=2(X+2)+Y(X+y+2)—xz—yz=2(X+2)+ y> + X(y-12)

15
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Do x>0 va y>z nén x(y—z)>0. Tur day két hop vdi trén ta duoc

P:5+5+3y22(x+z)+y2 =2(3-y)+y*=(y-1)?+5>5.
zZ Yy

0.25

Viy gia tri nho nhat cia P bang 5 dat khi x=y=z=1

0.25

16
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TRUNG TAM LUYEN THI PE THI TI‘—IU'QUOC GIA
THANG LONG PE SO 44

Cau 1 (2 diém): Cho ham sb : y = x*— 3x?+1 ¢6 d6 thi ( C).

a) Khao sat su bién thién va vé& d6 thi (C) cua ham sd.
b) Goi A & B 14 hai diém cuc tri cua do thi ( C). Tim diém M thudc duong thing : 3x —y -
2= 05a0 cho AABM c¢6 dién tich bang 2.
Céu 2 (1 diém):

a) Giai phuong trinh : ( 1+ cos4x).sinx = 2cos® 2X.
b) Cho sb phirc Z théa mén hé thicc : Z—2.Z =3+2i .Tim modun cua Z.
Ciu 3 (1 diém):
0
a) Tinh tich phansau: | = Iz;dx
2X° —5X+3

b). Cho sb n théa man diéu kién :C°—2Ct +4C2 =97 .Tim hé sb cua s hang chtra x* trong

-1

n
khai trién nhj thuc : [xz - gj
X

Céu 4 (1 diém): Giai bat phuong trinh : (x2 — x).a\/2x +1<x*-2x-1

Cau 5 (1diém): Cho hinh chép S.ABCD c6 day 1a hinh binh hanh :AB = 2AD = 2a, DAB =60°
mit bén (SAB) 1a tam gidc can tai S va vudng goc mit ddy ABCD. Cho ASB =60°va M 1a trung
diém CD. Tinh theo a: thé tich khdi chop S.ABCD va khoang cach giita 2 duong thang AM va
SD.

Cau 6 (1 diém): Trong khong gian véi hé truc Oxyz cho (P) : 2x —y — 2z + 1=0 va I(3;-5;-2)

a) Viét phuong trinh mat cau (S) tam I va tiép xac mp(P).

b) Tim toa do tiép diém cua (S) va mat phang (P).
Céu 7 (1 diém): Trong hé toa d6 Oxy, cho hinh vuéng ABCD c6 M, N lan luot 13 trung diém cac
canh BC, CD. Tim toa do dinh B, diém M biét N(0; -2),duong thang AM c6 phuong trinh x + 2y
— 2 =0 va canh hinh vudng bang 4.
X +xy+y° =3

Cau 8 (1 diém): Giai hé phuong trinh
X2 +2Xy —7X—-5y+9=0.

Cau 9 (1 diém): Cho x, y 1a c4c sb thuc théa man : x* + y* + xy = 3 . Tim gid tri 16n nhit va gia
tri nhoé nhét cta bidu thie : P=x> + y® — 3x — 3y .

17
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PE THI THU QUOC GIA

TRUNG TAM LUYEN THI UC
THANG LONG DAP AN DE SO 44
Cau |1
TXD:D=R ,limy = +w;limy =—w0 0.25
y'=3x%-6x ,y"=0 khi x=0 ; x=2 0.25
BBT
« -0 E 0 2 + o0
a
la
(x) + 0 - 0 + 0.25
1
Vé do thi : 0.25
A(0;1) ;B(2;-2) va M(m;3m-2) 0.25
1
SAABM =§|9m—6| 025
M- 2
1b 1 9
S nem :2<:>E|9m—6|:2<:> 10 0.25
m=—
9
2 4 10 1
M| === [iM,| —;—= .
(5353
Cau |2
P 2 {cos 2x=0
2C05“2X.5iN X =2C€0S“ 2X < | . 0.25
sinx=1
2a X = Z +k Z
4 2
< i 0.25
X=—+Kkrx
B a=-3
Goi Z=atbi véia,beR . Z-2Z=3+2i< b—2 0.25
2b 8
0.25

/85

:>z:—3+gi:>|z|:
3 3

Cau |3

18
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0 1 0
| = [———dx= —d
J.12x2—5x+3 X [(Zx 3)( J.(ZX 3 x- lj X 0.25
3a 5
:—m(zxﬂ _in8 0.25
x-1 )|, 5 '
n=_8(n
C’—2CI+4C?=97 < n*-2n-48=0< (n) 0.25
n=-6(1)
8
3b [Xz _gj S Ck (<2)f K163
X) k=0 0.25
16-k = 4 khi k=4 .Vay h¢ s6 can tim 1a C7(-2)" =1120
Cau |4
1
DK:XZ-E 0.25
pt <:>(\/2x+ )(x +2X + ) 0 0.25
o 2x+1- O(VI X2 +2x+1> O) 0.25
< XE|:1+\E; +oo) 0.25
Cau |5
Goi H 1a trung diém cta 4B, ta cé:
SH 1 AB
(SAB) L (ABCD) 1 0.25
SH — (sAB) = SH L (ABCD) =V, gcp =5 SH Spac0
(SAB)~(ABCD) = AB
*ASAB deu=>SH =a\3  *S ..., = AB.ADSIN60° =a’\B =V, 4o =2° 0.25
Goi1 O la tam hinh thot ADMH
OK L SD 0.25
Trén (SHD) ké _ = d(AM,SD)=0K '
OK L AM (vi AM L (SHD))
A OKD d6ng dang ASHD= OK = SZSD = af 0.25
Cau |6
16
(S)TX(P):>R=d(I.(P))=§ 0.25
oa 256
TP(S):(x—3)" +(y+5) +(z+2)' ===, H=hc I =H=d(p) 0.25

19
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~ [qua1(3,-5-2) X=3+2t
voi d . = pt:d<y=-5-t 0.25
L(P)=VTCP u=(2;,-1-2)
6b 71=-2-2t
*Thé pt d vio pt(P) =t =—=2 ;Vay:H[-i—@;EJ 0.25
9 9 9 9
Cau |7
Goi =AM ABN. » BIM dong dang » ABM = AM L BN = ptBN :2x—y—2=0 | 0.25
2y—-2=0
Toa d6 I 12 nghiém hé {” y :>|(§;Zj
2x—y—-2=0 55
0.25
*»ABM vuong tai B:Bl=ﬂi
JAB? +BM? 5
BeBN x=2
Toa d6 B thoa Bl 4 <:>{ : ; 5 = B(2;2)
N y=2 0.25
vi: N va B nam khac phia so viAM
« 2
M e AM _o |X=%
Toa do M thoa @{X 1 2o m(20)&M, EZ 4) 0.95
IM =+BM?-BI? y=01] _4 55
y__
5
Cau |8
Cong hai vé pttaduoc: (X +y—2) +Xx(Xx+y—2)—(X+y—-2)=0 0.25
< (x+y-2).(2x+y-3)=0
X+y-2=0 0.25
=
2X+y—-3=0
Voix+y—2=0,tacohé:
X+y—-2=0 =
y o x=1 0.25
X +xy+y*=0 |y=1
V6i 2X +y -3 =0, ta co hé :
{x 1
2x+y-3=0 =1
y - y 0.25
X2 +xy+y? =0 X=2
y=-1
Cau |9
(x+y)
Taco x>+ y>+ xy = 3<:>(x+y)2—3:xy. Vi:xysTya(x+y)zs4 0.25
*Patt=x+y,te[-2-2] , bién d6i dwgc P = (X +y )>-3xy.(x +y) -3(x + ) 0.25

20
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=-2t +6t
Xét f(t) =- 2 * + 6t , Lap bang bién thién : f(t)=-2 € + 6t 0.5
Két lugn : Max P =4 khit= 1< (xy)e{(-12);(2-1))
MinP =-4khit=-1s(xy)e{(L-2)(-21)} 0.25
TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 45

Céu 1. (2,0 diém) Cho ham s6 y = x> — 3x%+ 2.

a) Khao sat sy bién thién va vé d6 thi (C) ciia ham sb.
b) Dung db thi (C), bién luan sé nghiém cua phuong trinh x° — 3x* + 4 — m = 0 theo tham sé m
Cau 2. (1,0 diém)

a) Giai phuong trinh logZ x—3log, x = 4
b) Cho sb phic z = (1 — 2i)(4 — 3i) — 2 + 8i. Xac dinh phan thuc, phan ao va tinh modun sd
phac z.

1
Céu 3. (1,0 diém) Tinh tich phan | = [ x(\/x +e*)dx
0
fxe+12y? +x+2=8y* +8y

Cau 4. (1,0 diém) Giai hé phuong trinh: |
FA/ X2 +8y% +2y=5x

Céu 5. (0,5 diém) Giai phuong trinh: sin3x+c0s2x =1+2sinX.cos2X

Céu 6. (1,0 diém) Cho hinh chép S.ABCD c6 day ABCD 1 hinh chir nhat véi AB=a, AD=2a,
SAM (ABCD) va SA=a. Tinh theo a thé tich ctia khdi chép S.ABCD va khoang cach tir A dén mit
phang (SBM) véi M 1a trung diém caa CD.

Céu 7. (1,0 diém) Trong mit phiang toa do Oxy, cho hinh binh hanh ABCD c6 D(-6;-6). Pudng
trung truc cua doan thang DC c6 phuong trinh d: 2x+3y+17=0 va dudng phéan giac cua goc BAC
c6 phuong trinh d’: 5x+y-3=0. Xac dinh toa 6 cac dinh con lai cta hinh binh hanh.

Cau 8. (1,0 diem)
Trong khong gian Oxyz cho cac diém A(6;-2; 3),B(0; 1; 6) va mat phang (o):2x + 3y —z + 11 =0

Viét phuong trinh mit phang (B) di qua hai diém A, B va vudng goc véi mat phang (o). Va viét
phuong trinh mit cau (S) c6 tam A va tiép xtic voi mit phang (o).

Céu 9. (0, 5 diem) Mot doi tuyén hoc sinh gioi ¢ 18 em, trong d6 c6 7 em hoc sinh 16p 12, ¢6 6
em hoc sinh 16p 11 va 5 em hoc sinh 16p 10. Hoi ¢6 bao nhiéu cach ctr 8 em hoc sinh di duy trai he
sao cho mdi khéi c6 it nhat mot em dugc chon.

Céu 10. ( 1,0 diém) Cho bén sé duong a, b, ¢, d thoamana+b+c+d=4
21
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a b c d
+ +

+ >2
1+b% 1+c®d 1+d%a 1+a’b
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PE THI '[HU QUQC GIA
PAP AN PE SO 45

TRUNG TAM LUYEN THI
THANG LONG

1

Hamsdy = x° —3x° + 2
MXD: D=""
Xx=0=>y=2

=3¢ -6x; y=0& ; limy==
Y Y {x:2:>y=—2 y= e

X—>to0

0.25

Ham s6 ddng bién trén cac khoang (-0 ; 0), (2 ; +o0)
Ham s6 nghich bién trén cac khoang (0 ; 2).
Ham so dat cuc dai tai Xcp =0 va ycp = 2

0.25

— 0

Ham sb dat cyc dai tai Xcr =0 va yor = -2
2 + 00

0

*Bang bién thién: x

"‘f_

0 - 0 +

y

y

— 0

e, gT/m

0.25

la
v

Do thi: Do thi 1a mot dudng cong c6 tim doi xting 1a (1 ; 0)

0

.25

0.25

P X’ —3x*+4-m=0 X -3x*+2=m—-2(*)

thang A: y = m. Dua vao d6 thi ta co:

Phuong trinh (*) 12 phuong trinh hoanh d6 giao diém giira d6 thi (C) véi duong

0.25

0.25

1b |+ khim<0 hay m>4: phuong trinh c6 1 nghiém.
+ khi m= 0 hay m= 4: phuong trinh c6 2 nghiém.

0.25

+ khi 0 < m< 4: phuong trinh c6 3 nghi¢m.

Cau |2

0.25

batt= log, x, x>0, ta dugc phuongtrinht2 -3t -4=0

t=-1
t=4

0.25

2a I
t=-1= log,x = -1 = X ZE

t=4=1log,x = 4 =x =16
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z=(1-2i)(4-3i)—2+8i=-4-3i. 0.25
2b | Phan thuc: -4, phan 4o: -3
12| = 4y + (=3 =5 0.25
Cau |3
1 1
Ta co: I= [ x/xdx +[xe*dx=ly+1; 0.25
0 0
— L3 g5l 2
Vol I1=£x\/;dx=£x2dx:§xzozg 0.25
1
I,= [ xe*dx dat u=x, dv=e*dx = 1,=1 0.25
0
, 7
Do do: I=§ 0.25
Cau |4
X +12y? +x+2=8y*+8y(1)
|
4/ X2 +8y° +2y=5x%(2) 0.25
Tacd (D) =xC+x=(2y- D*+(2y- 1)(*)
Xét ham s f(t)=t>+t," tT f'(t)=3t2+1>0," tT > Vay ham s6 f(t) dong bién 0.95
trén R. Tur (*) ta co: f(X)= f(2Qy- ) e=x=2y-1 '
Thé x=2y-1 vao (2) giai ra duoc y=1 hoic y=6 thoa man 0.25
Vay hé phuong trinh ¢6 nghiém (1;1), (11;6) 0.25
Cau |5
Phuong trinh <> sin3x+c0s2Xx =1+sin3x- sinX 0.25
< 2sin®x- sinx=0 0.25
sinx=0
=
sinx:l 0.25
2
véi sinx=0x=kp
X= Py k2p
Vai sinx==< 56,0 0.95
X= 3 +k2p
Vay phuong trinh c6 3 ho nghiém...
Cau |6
Taco S, ,=ABAD= 23’ ; \\\\ 0.25
1 28’ O
DO 402 Vy o =5 SAS 0 = (M) LRSS 0.25
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Dung AN A~ BM ( N thugc BM) va AH »
SN (H thuoc SN)

Ta c6: BM”™ AN, BM” SA suy ra: BM A
AH. Va AH” BM, AH” SN suy ra: AH ~
(SBM). Do d6 d(A,(SBM))=AH

0.25

Ta co:
SABM = SABCD - 2S5 =a’

ADM

s =lanpvmzoap AN=2% - 48

M2 BM 17
Trong tam giac vudng SAN co: ! _ 1 + L P AH _4a d(A(SBM))
" AH?  AN? A J33

0.25

Cau

7

Goi I 1a trung diém cua CD, do | thudc d nén: | (t;- 2t-17

)

Khi dé: DI = (t+ 6 ) duong thang d c6 VTCP u, —( -3;2)

Vi Dl.u1 =0<a=-4 do d6 1(-4;-3) suy ra C(-2;0)

0.25

Goi C’ doi xang véi C qua d’. Ta c6 phuong trinh CC’: x-5y+2=0
Goi J la trung diém cia CC’. Toa d0 diém J la nghiém cuaa hé:
E,x- 5y+2=0

J(E;l) nén C’(3;1)
i5x+y-3=0 22

0.25

Puong thang AB qua C’ nhan B& lam VTCP c6 phuong trinh: 3x-2y-7=0

3x 2y- 1= Op ACL-2)

Toa do diém A 1a nghiém cua hé: |
| S5Sx+ y 3=0

0.25

Do ABCD Ia hinh binh hanh nén 4B = DC suy ra: B(5:4).

0.25

Cau

8

Vecto phap tuyén cua mp(a) 1a Z; =(2;3;-1)
AB = (-6:3:3)

0.25

Vecto phap tuyén caa mp(p) 1a @ =(1;0;2)
Phuong trinh mp(B): x +2z - 12 =0.

0.25

Bén kinh mit cu (S): R=d(A(a))= ‘26 X2 13"'1# =\/ﬂ

\/ 22+ +(- 17 «/ﬂ

0.25

Phuong trinh mat cau (S): (x—6)% +(y+2)* +(z—3)* =14

0.25

Cau

9

Téng s6 cach chon 8 em trong ba khéi 1a C°

Vi s& HS mdi 16p nhé hon 8 nén viéc lya chon 8 em khong du ba khéi s& bao gdm
3 truong hop:

Chon 8 em trong 13 em (I6p 12 va 11): C}, cach

Chon 8 em trong 12 em (I6p 12 va 10): C;, cach

0.25
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Chon 8 em trong 11 em (I6p 10 va 11): C} cach

Vay c6 tat ca: C3-(CL+CP+CP) cach chon ra 8 em ma c6 du 3 khoi. 0.25
Cau | 10
Sir dung bét diang thire Co-si:
2 2
a ___abfc _ ap’c__ ablc _ abl+c)__ ab abc ” 0.25
1+b%  1+b%  2blc 2 4 4 4
Diu = xay ra khi va chikhib=c=1
b _, bPd  bd _ befd  be(l+d) b bad @
1+¢c?d  1+c’dd 2c/d 2 4 4 4
c _._ cd?a el cd?a _C_cd\/5>c_0d(1+a)_c_g_@ @
1+d’a  1+d’%a  2dva 2 4 4 4
0.25
d _, b da® . dab  Ga(l+b) . da dab @
1+a’h  1+ah  2alb 2 4 4 4
T (1), (2), (3), (4) suy ra:
a b c d ab+bc+cd+da abc+bed + cda+ dab
+ + + >4 -
1+b%c 1+c’d 1+d%a 1+a’b 4 4
Mat khac:
a+c+b+d)
. ab+bc+cd+da=(a+c)(b+d)s(—] =4,
2
Dau "=" xay ra < a+c = b+d
2 2
. abc+bcd+cda+dab=ab(c+d)+cd(b+a)s£aLb) (c+d)+(ﬂj (b+a) 0.25
2 2
> abc+bed + cda+ dab< (a+ b)(c+d)(ib+ﬂ]=(a+ b)(c+d)
4 4
a+btc+d) £
<:>abc+bcd+cda+dab£(Tj =4.Dau"="xayra<a=b=c=d=1.
Vay ta co: a_, b TR d >4 4
1+b%c 1+c®d 1+d%a 1+a’b 4 4
a b TR d >2 = dpcm. 0.25

1+b% 1+c%d 1+d%a 1+a’b

DAu "'=" xay ra khivachikhia=b=c=d=1.
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TRUNG 'l:AM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 46

Cau 1 (2,0 diém). Cho hamsd y = x° —6x° +9x —1 (1).

a) Khao sat sy bién thién va v& d6 thi (C) cia ham sb (1).

b) Tim m dé phuong trinh x(x — 3)* = m c6 3 nghiém phan biét.
Céu 2 (1,0 diém).

a) Giai phuong trinh: (sinx + cosx)” = 1 + cosx.

b) Giai bat phuong trinh: log,,x +1log,,(x+1) <log ,(x+2).

1
Cau 3 (1,0 diém). Tinh tich phan: I = j

0

O6x+7
3x+2

dx.

Cau 4 (1,0 diém).
a) Tim gia tri I6n nhat va gid tri nhé nhat ctia ham s6 f(x) =x' —8x” +6 trén doan
[~ V3:5).
b) Khai trién va rat gon biéu thac (1-x)+2(1—x)* +...+n(l—x)" thu dugc da thic
P(x)=a, +ax+..+a x". Timhé sb ag biét rang n 13 s6 nguyén duong thoa man:
1,71
¢ C n '
Céu 5 (1,0 diém). Cho hinh chop S.ABC c6 SA vudng goc vai mat phang (ABC), SA = 8a, tam
giac ABC déu canh bang 4a; M, N lan luot 13 trung diém ctia canh SB va BC. Tinh theo a thé tich
hinh chép S.ABC va khoang cach tir diém B dén mat phiang (AMN).
Ciu 6 (1,0 diém). hoctoancapba.com Trong mat phang véi hé toa do Oxy, cho tam giac ABC co
A(4; 6), phuong trinh dudng cao va trung tuyén ké tir dinh C lan luot 1a 2x—y+13=0 va
6x—13y+29=0. Viét phwong trinh duong tron ngoai tiép tam gidc ABC.
Céu 7 (1,0 diém). Trong khong gian toa do Oxyz cho ba diém A(1; -2; 3), B(2; 0; 1), C(3; -1; 5).
Chung minh ba diém A, B, C khong thang hang va tinh dién tich tam giac ABC.
Céu 8 (1,0 diém). Giai hé phuong trinh:

X+y+yx+y+3=(x+y) +2{yx+y

\/X2+X+y+2+\/x—y=3

(x,y € R).

Céu 9 (1,0 diém). Xét cac sb thue duong x, v, z thoa min didu kién x +y + z = 1.

x2(y+2) . y*(z+X) . Z2(X+Y)
yz X Xy

Tim gi4 tri nho nhat cua biéu thic: P=
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PE THI THU QUOC GIA

THANG LONG DAP AN DE SO 46
Cau |1
a) y=x>—6x*+9x-1.
* Tap xéc dinh: D=R
* Su bién thién
e Chiéu bién thién: y'=3x? —12x+9=3(x? —4x+3) 0.25
. Xx>3
Ta co y'>0<:{ , Y<0e=1<x<3.
x<1
Do do: o ,
+ Ham s6 dong bién trén moi khoang (—wo,1) va (3, + ). 0.25
+ Ham s6 nghich bién trén khoang (1, 3).
e Cuc tri: Ham sb dat cuc dai tai x=1 va Yoo = Y(@) =3; dat cyc tiéu tai x=3 va
Yer =Y =-1. 0.25
e Gigi han: lim y=—o0; lim y=+o0.
X—>—00 X—>+00
e Bang bién thién:
X | —o0 1 3 + 00
y’ + 0 - 0 +
la
3 i 0.25
, \ /
-1
—o0
* PO thi: y
Pd thi cat tryc tung tai diém
(01 _1) .
Al
o 0.25
l l XL
0 1 2 \ / .
-1
Taco: x(x—3) =m < x* —6x> +9x—1=m-—1. 0.25
Phuong trinh c¢6 ba nghiém phan biét khi va chi khi duong thang y = m — 1 cat (C)
b | 0.25
tai 3 diém phan biét
&S -l1<m-1<3<0<m<4 0.25
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Cau |2
Ta cé: (sinx + cosx)’ =1+ cosx <> 1+ 2sinxcosx = 1 + cosx 0.95
< cosx(2sinx-1) =0 '
x=2+kn
2a cosx =0 71_2
= 1 < |x==+k2zr (keZ). 0.25
sinsz 6
_om + k27
i 6
Piéu kién: x > 0 (*).
log,,x +log,,(x +1) <log, ,(x +2) < log, ,(x* +x) < log, ,(x +2) 0.25
2b
SX+x>x+2 x> \/5 (vix>0).
. 0.25
Vay bat phuong trinh c6 nghiém x > \/5 :
Cau |3
1 1 1
I J~ 6x+7 dx — J~(6x—|—4)—|—3 dx — J’(Q N 3 Jdx 0.5
) OX +2 , OxX+2 0 3x +2
= QJ dx + J‘;dx QJ dx + J—d 3x+2) 0.25
1 1
= QX‘ + ln‘SX + QH 0.25
0 0
5
=2+In—. 0.25
2
Cau |4
x =0
f'(x) = 4x”* —16x, f'(x)zO@{ :
X =12 0.25
41 \f3) =9, £(0) = 6, £(2) = -10, f(/5) = -9.
Vay: maxf(x) = £(0) = 6, minf(x) = f(2) = -10 0.25
[~\3:5] [~\B:5] '
1 7 1 n=3
Ta co: cte=n© 2 7.3 1
noon n(n-1) n(n-1)(n-2) n 0.25
4b {n >3
S, <n=9.
n“-5n-36=0
Suy ra ag 1a hé sé ciia x® trong biéu thirc 8(1— x)® +9(1— x)°. 0.25
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bola 8CJ +9.C5 =89.

Cau

5

*) Ta co:

AN =+/ABZ —BN? = 2a/3

Dién tich tam giac ABC la:

S nse = % BC.AN =4a%\3.

Thé tich hinh chép S.ABC la:

V; poc = % Spnpc-SA= %4a2 3.8a

3
3233J§ (dvit).

*) Ta co:

VB.AMN _% BM BN

1
V.. BA BS BC 4

1 8a%\/3

VB.AMN :ZVS.ABC = 3

0.25

0.25

0.25

Mt khac, SB =SC =4+/5a = MN =%SC=2J§a; AM =%SB=2J§a.
Goi H 1a trung diém AN thi MH L AN, = MH =JAMZ - AHZ =a 17 .

Dién tich tam gidc AMN 13 S, =%AN.MH =%2a\/§.a 17 —a’\J51.

Vay khoang cach tir B dén (AMN) 1a:
Newm 82°\3 82 8a\17

S _az\/a_\/ﬁ: 17

d(B, (AMN)) =

0.25

Cau

6

- Goi duong cao va trung tuyén ké tir C 1a CH va CM.

Khi d6 a-7;-1)
CH c6 phuong trinh 2x-y+13=0,
CM c6 phuong trinh 6x—-13y+29=0.

2x—y+13=0
-Tfrhé{ X=yT — C(-7: -1).

6X—13y +29=0
-ABLCH=n, =u,, =(1 2
=pt AB:x+2y-16=0.

awe H MO o

0.25

X+2y-16=0

= M(6;5) = B(8; 4).
6x—-13y+29=0

-Tl‘l’hé{

0.25

- Gia st phuong trinh dudng tron ngoai tiép AABC : x* + y? + mx+ny+ p =0.

0.25
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52+4m+6n+p=0 m=-4
Vi A, B, C thugc duong tron nén <80+8m+4n+p=0<><n=6

50-7Tm-n+p=0 p=-72
Suy ra pt dudng tron: x? +y? —4x+6y—72=0 hay (x—2)%+(y+3)* =85. 0.25
Cau |7
Tacod AB=(L2-2),AC =(2L2) 0.25
[AB, AC]=(6;—6;-3) =0 0.25
Suy ra AB, AC khong cung phuong nén A, B, C khong thang hang. 0.25
Dién tich tam gidc ABC1a S, ;.= ‘[AB AC]‘ — (dvdt). 0.25
Cau |8
o X+y+x+y+3=(x+yl+2Jx+y (1)
Giai hé: (x,y € R).
\/X2+X+y+2+\/x—y=3 (2)
. > 0.25
Pidu kién: {“y‘o *)
X—-y=>0
Détt=x+y20,tﬁ’(1)tacé:t+\/t+3=t2+2\/€
St—tP+Vt+3 -2Vt =0
1-
< t(l-t)+ 31-Y) =0 (1- t[ ]
Jt+3+ 24t \/t+3+2\f 0.25
St=1Vit+ S > 0,Vt > 0).
\/t+3+2\/g
Suyra x+y=1<y=1-x (3).
Thay (3) vio (2) ta c6: Vx> +3 +v2x —1 = 3
2_ p—
oW +3-20+(Wx—1-1) =02t | 2X=2 _,
VP +3+2 A2x-1+1
0.25
< (x-1) X+l + 2 =0
Vx> +3+2 V2x-1+1
Sx=1 Wi x+1 + 2 >0,x2l).
x> +3+42 V2x-1+1 2
Suy ra (x = 1; y = 0), thoa man (*).
0.25

Vay hé da cho c6 nghiém duy nhat (x = 1; y = 0).
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Cau

Xy \y z 'z *)

Nhan thdy : x* + y* —xy > xy Vx,ye R 0.25
2 2
Dodo:x*+y >xy(x+y) vx,y>0 hay X7+y?2x+y VX, y>0
y2 22
Tuong tu, ta ¢6 : —+—>y+z Vy,z2>0
z .y
Y 0.25
Z X
4+ >7z+x VX,z2>0
7 7 J X Z 7
Cong tung ve ba bat dang thirc vira nhan duoc o trén, két hop véi (¥), ta duoc:
— \ 0-25
P>2(x+y+2)=2 Vx,y,z>0vax+y+z=1
Hon nira, ta lai co P=2khix=y=z= % Vi vay, minP = 2. 0.25
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TRUNG TAM LUYEN THI PE THI TI‘—IU'QUOC GIA
THANG LONG PE SO 47

2x+1

Cau 1:(2,0 diém) Cho hamsd y =
X+1

1)

a. Khao sat su bién thién va v& db thi (C) ciia ham s6 (1)
b. Tinh dién tich hinh phing gigi han bai @6 thi (C) va hai truc OX, Oy.
Céu 2:(2,0 diém)

a.Gidi bat phuong trinh: ~ 2+log, (x+1)+log, (4— x2) >0
2
9x* —4y* =5

b.Giai hé phuong trinh
¥ P 8 {Iogs(3x+2y)—logs(3x—2y):1

T

6
Céu 3:(1,0 diém) Tinh |~ gy
5 COS 2X

Ciu 4:(1,0 diém) Giai phuong trinh cos2x + 5sinx +2 =0

x=0
Céu 5:(1,0 diém) Cho duong thang d:{y =t
z=2-t

Trong cac mit cau tiép xac véi dudng thing d va tryc Ox, hay viét phuong trinh mit cau (S) co
ban kinh nhé nhat.

Cau 6:(1,0 diém) Trong mp(Oxy) cho hinh thang ABCD vuéng tai A , D , biét AD = CD = 2AB..
Goi M(5;5) , N lan luot trung diém cua BC , CD va duong thang AN : x + 3y — 12 =0 . Tim toa
do diém A .

Céu 7:(1,0 diém) Giai phuong trinh : z°+2013=0 trén tap C

Céu 8:(1,0 diém) Giai phuong trinh x> —2x —3 = /5-x
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THANG LONG PAP AN PE SO 47
Cau |1
TXD: R\{-1}
Su bién thién
+ Giéi han : 0.25
Iir_n y=2;limy=2:Tieencadngang:y =2
lim y =+o0; lim y=—c0: Tieén cagd idng: x =-1
x—>—1" x—-1"
y'= >>0,vx=-1
(x+1) 0.25
Ham so dong bién trén cac khoang (—oo;—1);(—1+)
X —00 “-1 +00
+00 2 0.95
2 —0
1a Ham sb khong cé cuc tri
Do thi di qua cac diém c6 toa do (0;1); (—%;0);(—2;3);(—3;%)
Ny
, — 0.25
7 6 5 4 3 2 -L (0] 1 2 3 4 5
t2x+1
S= d
p x+1 g 0.25
2
° 1
= —— (dx
1b Il( X+1) 0.25
2
0
=(2x=Infx+1)| 1 0.25
2
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1410t 0.25
Cau |2
K X+1>0 X>-1 1 ’ 0.2
~l<x<
4-x250 " |2<x<2” 2
2+log, (x+1)+log, (4-x*)>0
2
< log, 4+log, (x+1) > log, (4- ) 0.25
2a | < log,4(x+1)>log, (4-x*)
< 4(x+1)>(4-x)
<X +4x>0 0.25
S X<-4v x>0
Két hop dk, tap nghiém S =(0;2) 0.25
bK 3x+2y>0 0.25
log. (3x+2y)+log, (3x-2y)=1
hpt < o )+1ogs ) 0.25
log; (3x+2y)—log, (3x—2y)=1
2b | = 1og, (3x—2y)=0
g5 (3x-2y) 0.25
< 3x-2y =1
3x—2y:1<:> x=1 0.95
3x+2y=5 |y=1 '
Cau |3
: :
I tan x dX:J‘ tan x dx 0.25
2€0S2x 5 (1-tan® x)cos’ x
8
:J.szd(tan X) 0.25
> (1-tan’x)
5
3 g P ¥ 0.25
2 \tanx-1 tanx+1
T
=—%(In|tanx—]4+ln|tanx—]4)Ez%lng 0.25
Cau |4
C0S2X + 5sinx +2 =0 0.25

< 2sin® - 5sinx —3=0
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< sinx = 3 (vn) hoac sinx = -1/2 0.25
< X=-n/6+k2n hoacx=7r/6 +k2r , (ke 2Z) 0.25
Vay phuong trinh c6 2 ho nghiém 0.95
X=-n/6+k2n ; X=7n/6+K2n , (ke 2) '
Cau |5
Gia st mit cau (S) ¢6 tam I, ban kinh R tiép xtic voi d tai M, tiép xtic voi Ox tai
N
mc (S) c6 dudng kinh nho nhat khi va chi khi MN 14 doan vudng goc chung cia d
va Ox. 0.25
Puong thiang d qua M(0; 0; 2), co vtcp u= 0,11
Ox qua O(0; 0; 0), ¢6 vtep i=(L0;0)
[G,T]OW =-2=0nén d va Ox chéo nhau.
- 0.25
Va1 M(0; t; 2-t)e d, N(t’; 0; 0)e Ox va MN =(t’; -t; t — 2)
|IMNu=0 [-t-t+2=0 ([t=1
Taco<_ . = ==
MN.i=0 t'=0 t'=0 0.25
Vay M(0; 15 1), N(0; 0, 0)=O
Mit cau (S) c6 tam | = 0;1;1 , ban kinh r=MN :ﬁ
2 2 2 2
p 2 0.25
\ o, A 2 1 1 1
Phuong trinh mat cau (S): X“+| y—=| +|z—=| ==
2 2 2
Cau |6
bat AB = 2x. 0.25
SAMN = Sascb — SADN — 2Smnc 0.25
o x =42
suy ra AM = /26 0.25
Suy ra A(0;4) va A( %2% ) 0.25
Cau |7
Z=X+Yi
7% = X2 —y? + 2xyj 0.25
7% = X% — Y2 - 2%yj
2% +2013=(x? — y? +2013) - 2xy]
x> —y?+2013=0 0.25

?+2013=o@{
xy =0
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{—yz +2013=0
=

x=0 0.25
o y=+2013
Vay z=+2013i 0.25
Cau | 8
PK x<5
X*—2x-3=5-x (X -3x-1) + (x—2) -5-x =0 0.25
x? —3x—1
o (x¥-3x-1)+ —22"- _p 0.25
( ) x—2+\/5—x
4+ x2-3x-1=0 x:3i2Jl_3 0.25
b TR 1ox e xo W7 0.25

2
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TRUNG 'l:AM LUYEN THI PE THI TI‘—IU'QU(")C GIA
THANG LONG PE SO 48

Cau 1. (2,0 diém) Cho ham s6 y=x3+3x%+1

a) Khao sat su bién thién va vé& db thi (C) ctia ham sb da cho.

b) Viét phuong trinh tiép tuyén cua db thi (C), biét tiép diém c6 tung d6 y =1.
Cau 2: (1,0 diém)

1-cosx(2cos x+1) —/2sinx _
1-cosx

a) Giai phuong trinh: 1

b) Cho s6 phic z thda mén hé thuc: (1+2i)z+(2-3i)z=-2-2i. Tinh md dun cua z.
Cau 3: (0,5 diém) Giai phwong trinh: x+log,(9—2*) =3.

Céu 4: (1,0 diém) Giai phuong trinh: (4x% —x—7)JX+2 >10+4x —8x?

In2

2X
Céu 5: (1,0 diém) Tinh tich phan: | = I ¢
0

Jer+1

Céu 6: (1,0 diém) Cho hinh chép S.ABCD c6 ddy ABCD la hinh thang vudng tai A va B,
AB=BC=a,CD=2a, SA vudng goc véi mit phing (ABCD) va SA=a. Tinh thé tich khéi chop
S.ABCD va khoang cach tir diém D dén mat phang (SBC).

dx

Cau 7: (1,0 diém) Trong mat phang voi hé toa d6 Oxy, cho tam gidc ABC biét dinh B(2; —1),
duong cao qua A c6 phuong trinh d;: 3Xx — 4y + 27 = 0, phan gidc trong goéc C c6 phuong trinh dy:
X + 2y —5=0. Tim toa d6 diém A.

Cau 8: (1,0 diém) Trong khong gian véi hé toa do Oxyz, cho hai diém A(0;0;-3), B(2;0; —1)va mat
phing (P):3x—y—z+1=0. Viét phuong trinh mit cau (S) c6 tim nim trén duong thing AB, ban
kinh bang 2411 va tiép xtic vai mat phang (P).

Céu 9: (0,5 diém) Tir cac chir s6 1;2:3;4:5 c6 thé 1ap duoc bao nhiéu s tu nhién c6 nim chit s,
trong d6 chir s6 3 c6 mat ding ba 1an, cac chir s6 con lai c6 mat khong qua mot lan. Trong céac s6

t nhién noi trén, chon ngau nhién mot 6, tim xac suit dé sé duoc chon chia hét cho 3.

Cau 10: (1,0 diém) Cho cac s thuc duong ab,c d6i mot khac nhau théa min 2a<c va

a b C
+ +

ab-+bc =2c?. Tim gia tri 16n nhat caa biéu thuc P = .
a-b b-c c-a
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TRUNG TAM LUYEN THI DPE THI THU QUOC GIA
THANG LONG DAP AN DE SO 48
Cau |1
+ Téap xac dinh: D=R
+ Gidi han: lim y =—o0; lim y =+o0 y'=3x* + 6x 0.25
+ Sy bién thién:
Chiéu bién thién: y'=0c x=0
o X=-2 o 0.25
Suy ra ham so nghich bién trén khoang (-2;0) va dong bién trén cac khoang (—oo;-
2), (0; +o) , 7
Cuc tri: Ham s0 dat cuc dai tai Xx=-2; ycp= 5, dat cuc tiéu tai x=0; ycr=1
Bang bién thién:
X -0 -2 0 + 0
1a y’ + 0 - 0 + 0.25
y 5 + o0
-0 N1l S
+ Do thi (C)
0.25
Hoanh d6 cua tiép diém 1a nghiém cta phuong trinh x° +3x° +1=1. Suy ra 0.5
X, = 0; X, = -3 )
1p | Suyrahe s6 goc cua tiép tuyén 1a: y'(0)=0;y'(-3)=9 0.25
Phuong trinh tiép tuyén cua (C) tai diém (0;1) 1a: y=1 0.25
Phuong trinh tiép tuyén cua (C) tai diém (-3:1) la: y=9x+28 0.25
Cau |2
b) Diéu kién: cosx =1« x#k2z,k € Z
Véi diéu kién trén phuong trinh d cho twong duong: 0.25
2a 1—cosx(2cosx+1)—«/§sinx =1-cos X <> 2sin’ Xx—/2sinx—2=0
sin x =—§<:> x=—%+ k7, k eZ;x=57”+ kz,k e Z (thoa diéu kién) 0.25
Goi z=x+Yi(x,y € R). Phuong trinh da cho tr¢ thanh:
1+2i)(x+yi)+(2-3i)(x—yi)=—2-2i
| @200 yi) < (2-3) (i) .

< (x=2y)+(2x+y)i+(2x—-3y)+(-3x—2y)i =—2-2i
< (Bx=5y)+(—x—-y)i=-2-2i
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{3x—5y=—2 {x=1
S S
—X—-y=-2 y=1

0.25
Do d6 |z|=v1* +1? =2
Cau |3
Diéu kién: 9—2* > 0. Phuong trinh da cho twong duong: 0.25
log,(9-2") =3-x<9-2"=2*" '
2"=1 |x=0 N
92" :;szx_g.zx+8:0<:>[ ) @L_?) (thoa diéu kién) 0.25
Cau |4
Piéu kién: x>-2, bat phuong trinh di cho trong dwong:
(4x2—x—7)M+2(4x2—x—7)>2[(x+2)—4] 0.25
(4x% = x=T)(Xx+2+2) > 2(Vx+2 -2)(x+2 +2)
S A —Xx=-T>2Ix+2 -4 4% > (x+2) + 24/x+2 +1 0.05
(27 > (Wx+2+1)% o (VX +2 +1-2x) (X +2 +1+2X) <0 '
«/x+2>2x—1 hoic JIX+2<2x-1
& ac <
Ix+2 <-2x-1 IX+2>-2x-1 0.25
& -2<x<-1hoac < x> 5+Q/H
Vay tap nghiém T =[—2;—1)u(5+g/ﬁ;+ooJ 0.25
Cau |5
Pit t =ve* +1 = 1t? =e* +1= 2tdt = e*dx 0.25
x=0:>t=x/§,x=ln2:>t=\/§ '
B 2
t* —1)2tdt
L 0.25
5ot
&
=2[ (* Dt 0.25
N
NG
3
:2(t__t} 22 0.25
3 & 3
Cau |6
Ke duong thang qua C va song song véi
AB cat AD tai E.
Tacé: AE=BC=a;
DE =./(2a)’ —a® = a3 0.25

Suy ra dién tich hinh thang ABCD la:
1,
SABCD zza (2+'\/§)
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A 1 1
Vay: Vs pgep = 3 SASsasco = gas (2+ \/g)

0.25

Vi AD//(SBC) nén d(D,(SBC))=d (A, (SBC))
Ké Al vuong goc SB tai I, chirng minh dugc Al vuong goc (SBC).
Nén d(A,(SBC)) = Al

0.25

1 1

Trong tam giac SAB vuong tai A c¢6 Al 1a duong cao nén: = +
Al SA* AR’

Suy

ra; o - AB_ @
=B

V2

0.25

Cau

7

Puong thang BC ¢6 vecto phap tuyén la: n=(43). Suy ra phuong trinh dudng
thaing BC la: 4x+3y-5=0.Toa d6 diém C la nghiém cua hé phuong trinh:
{4x+3y—5=0

=-1
o X =C(-13)
X+2y-5=0 y=3

0.25

Goi B’ 1a diém doi xting cua B qua d,, I 13 giao diém cua BB’ va d,. Suy ra
phuong trinh BB’: %:T & 2x-y-5=0

2x—-y-5=0 {x=3
=

=131
X+2y-5=0 y=1

Toa do diém I 1a nghiém cua hé: {

0.25

Xg =2X, —Xg =4
Yo =2y, — Y =3
buong AC qua C va B’ nén c¢6 phuong trinh: y —3 =0.

Vil la trung diém BB’ nén: { = B'(4;3)

0.25

2 o [y-3=0 -5
Toa do diém A la nghiém cua hé: y ke = A(-5;3)
3Xx—-4y+27=0 y=3

0.25

Cau

8

Puong thang AB di qua A(0;0;-3) c6 VTCP AB = (2;0;2)
X =2t
Nén phuong trinh tham sb cia duong thang AB 1a:{  y=0
z=-3+2t
Goi I 1a tim cuia mat cau thi 1(2t;0;-3+21).

0.25

Mt phang (P) tiép xtic v6i mat cau (S) khi va chi khi:

d(l;(P)>=2Jﬁ@|6t_(_j/1112t)+“=2J1_1

0.25

~—+
|
N | ©

4t+4=22

=
4t+4=-22 | _ 13
2

<:>|4t+4|:22c{

0.25

t= % = 1(9;0;6). Phuong trinh mat cau (S): (x—9)* + y* +(z—6)> = 44

13

t= 5 = (1 —13;0;-16) Phuong trinh (S) = (x+13)* +y’ +(z+16)> = 44

0.25

Cau

9
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Goi a,a,a,a,a, 12 sd tu nhién can tim, a,a,,a,,a,,athudc {1;2;3;4;5!

Sap chir s6 3 vao ba vi tri, c6 CZ =10 (cach)

Con lai hai vi tri, 4 chit 6. Chon hai chir s6 xép vao hai vi tri d6, c6 C2 =12
(cach) N ‘

Vay khong gian mau c¢6 10.12=120 phan tr

0.25

Goi A 1a bién co: “so dugc chon chia hét cho 37, ¢6 hai phuong 4n:
Hai chir s6 con lai 1a 1 va 5, ¢ C2.21=20 s6
Hai chir s6 con lai 14 2 va 4, ¢ C2.21=20 s6

40

Vay bién cd A c6 40 phan tir. Xac suét cua bién cd A la: P = 0 :%

0.25

10

Theo gia thiét: 2a<c nén

by
c

ol

g% ab+bc=2c> <

Olm
OIU

b a_2c
+— =
c

Vi ESE nén
2

>4
C 3

Pit t=Sthi 0<t<>
b 4

0.25

c c 1 2t* —t 1 1 2 7
P= + > + + =1- +
a b b, 4.2 T2 —t-1 1-t 20-t) = 2t+1 6(1—t)
c C C C

0.25

Xét ham sd f(t) = 1—i+ ! te(O 3} Ta co:
2t+1 6(1-t) 4

f't)>0, Vte( } do @6 f(t)dong bién trén [O ﬂ

0.25

Do d6 GTLN cua ham s6 dat tai t = %, suy ra max P = %

902 )
Pang thire xay ra khi {Zb +he=2¢ < 8a=3b=4c, chang han chon duoc
a=c

(a,b,c)=(3,8,6).

0.25
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TRUNG TAM LUYEN THI DE THI TI‘-IU'QU(A)C GIA
THANG LONG DE SO 49
Céu 1. (2,0 diém) Cho ham s y = —x* +2x* +1
a) Khao sat su bién thién va v& dd thi (C) cia ham sb da cho.
b)Dwa vao do thi bién luan theo m s nghiém cua phuong trinh: x' —2x*> +1+m =0.

Cau 2. (1,0 diém)

: LT T, . .
a) Cho sin a +cosa= 1,25 va 2 <a< r Tinh sin 2a, cos 2a va tan2a.

b) Tim s6 phic z thoa man: i = 7—1(3+ i)
1+i 2
1

Cau 3. (0,5 diém) Giai phuong trinh: 4 2+7.2°"-1=0.

Cau 4. (1,0 diém) Giai bat phuong trinh: \2x+3+/x+1<3x+2y2x? +5x+3-16

Céu 5. (1.0 @iém) Tinh tich phan: | = [2x(@1—Inx)dx

- S

Ciu 6. (1.0 diém) Cho hinh chép S.ABC c6 SA =SB =SC =a, ASB =90°,BSC =120°,CSA =90°.

Tinh theo a thé tich khdi chop S.ABC va khoang cach tir C dén mp(SAB)

Céu 7. (1.0 diém) Trong mit phang toa d6 Oxy, cho hinh thoi ABCD ngoai tiép duong tron (C):
(x - 1)? + (y + 1)* = 20. Biét ring AC=2BD va diém B thudc duong thing d: 2x - y - 5= 0.

Viét phurong trinh canh AB cta hinh thoi ABCD biét diém B ¢6 hoanh d6 duong.

Ciu 8. (1.0 diém) Trong khong gian Oxyz cho mit phang (P) c6 phwong trinh: x + y — 2z — 6 = 0.
Lap phuong trinh mat cAu (S) co tam la géc toa d6 O va tiép xuc voi mat phéng (P), tim toa do
tiép diém.

Cau 9. (0,5 diém) C6 2 hop bi, hop thir nhat c6 4 bi d6 va 3 bi trang, hop thi hai c6 2 bi d6 va 4

bi trang . Chon ngau nhién mdi hop 1 vién, tinh xac suat dé 2 bi duoc chon ciing mau.

Céau 10. (1.0 diém) Cho ba s thyc duong x,y,z théa mén: xyz = 3. Tim gia tri nho nhét caa biéu

thuc: Pz\/loggx+1+\/log§y+1+\/log§ z+1
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PE THI THU QUOC GIA

THANG LONG DPAP AN DE SO 49
Cau |1
*TXDb: D=,R
*Xét su bien thién: 0.25
+ liria y = hlf (" +2x" +1) = —00
+y'= -Ax>+4xX
x=0=y=1
s 2 _ _ _ 0.25
Choy'=0 ©4x(—x" +1)=0&|x=1=y=2
x=—1=y=2
+BBT:
X | —oco -1 0 1 +00
y’ - 0 + 0 - 0 +
2 2
—00 1 —00
-Hs dong bién trén mdi khoang (-1;0), (1; +oo
Va nghich bién trén n}Si khoang (—co;-1) , (0;1) 7
-Hs dat cuc tiéu tai diém x=0, yct=1 va dat cuc dai tai cac diém x=+1, Ycp=2
*P) thi (C): y A
) f(x) = -x*+252+1
/ . \ d:y=m+2 0.25
T T -l o 1 T |/)<
24
Q) e x"+2x+1=m+2 0.25
Nhan xét: (1) 1a pt hoanh d6 giao diém cua d6 thi (C) va duong thing d: y=m+2
(d song song hogc trang véi truc OX) 7 0.25
Do d6: so nghiém cua pt (1) bang so6 giao diém cua (C) vad
1b | Dya vao 6 thi (C) ta c6 két qua bi¢n lugn sau:
*m+2<l < m<-1: (C) va d co 2 giao diém=- pt (1) c6 2 nghiém 0.25
*m+2=1<m<=-1: (C)vadco 3 giao di€m=- pt (1) c6 3 nghiém
*1<m+2<2 < -1<m<0: (C) va d c6 4 giao diém=> pt (1) c6 4 nghiém 025

*m+2=2 < m=0: (C) va d c¢6 2 giao diém=- pt (1) c6 2 nghiém
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*m+2>2 < m>0: (C) va d khong ¢ diém chung=- pt (1) v nghiém

Cau

2

2a

. 25
Ta ¢0O: sin a +cosa= 1,25 = 1+sin2a= E

:>sin2a:3
16

0.25

= cos2a=—/1—sin’a :—% (vi g< 2a<T)
N7

=tan2a=———
35

0.25

2b

bat z=a+bi, véiab eR.
Z 1 . a+bi 1 .
Taco: —=7--(B+i) =(a—-bi)—=(3+i
aco 1+i 2( ) 1+i ( ) 2( )
a+b+(—a-+b)i
=

2

:(a—bi)—%(3+i)

0.25

a+b=2a-3 a=4 _ .
= = .Vay 1 z=4+i
—a+b=-2b-1 b=1

0.25

Cau

3

(1) < 2.2% +g.2X -1=0

L 7
Pat t=2%, diéu kién t >0. Pt tro thanh: 2t2+zt—1=0

0.25

[==—
o' er=lox=2

t =-2 (loai)
Vay tap nghiém pt 1a S={-2}

0.25

4

biéu kién: x zi

Véi diéu kién trén pt (1) twong duong:

2
\/2x+3+\/x+ls(\/2x+3+\/x+1) -20

0.25

Pt t=v2x+3+x+1, t >0

t=5
Bpt tr¢ thanh: —t% +t+20<0 <:{

t <—4 (loai)

Voi t=5, ta co: \2x+3+Xx+1>5e 2y2x% +5x+3> -3x+1

0.25

2x% +5x+3>0
—3x+1>0
—x%2 £ 26x+11<0

{—3x+1< 0

0.25
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1
X>—

3
x<13-6y5

Vay tap nghiém bét pt 1a: S= [5 +oo)

=

0.25

Cau

5

Taco:

|I
H'—,m

ijInxdx
1

0.25

bat I1:I2xdx va 12:I2xln X dx
1 1

Taco: I, =x

0.25

Tinh I,= j 2xIn xdx .
1

. |lu=Inx=du=
bat:

dv=2xdx =>v=

1dx
X

=
X2

e 2
1 X
f—sz.—dx:ez——fz
T X 2

e’ +1

0.25

2_
Vay 1=l 1= €23

0.25

Cau

6

Ching minh: SA L mp(SBC)

1
= Vs asc

:VA.SBC = 5 SSBC SA

See = ; SB.SB.sin120° =

1 aZ\/_

12\/§ a\/§
2 4
\/_

Vay: Vg ppc =

3

4

12

C

0.25

0.25

-Ta c6 cac tam giac SAB, SAC vuong can tai A va SA=SB=SC=a nén:
AB = AC =a\2
-Trong tam giac SBC ta co:

BC=+/SB? + SC2 — 2SB.SC.cos120° :\/a +a —2aa[ ) a3

AB+AC+BC 2ay2+a\3
2 2

= S0 =y P(P—av2)2.(p—av3) =

Dit p=

a2\15
4

0.25

3a%\/3

A V. 12 av5
Vay: d(S,(ABC))= —2£8¢ = =
iy d(S(ABO)= " = L &

4

0.25

Cau
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Goil 1a tim dudng tron (C), suy ra I(1;-1) va I 5

1a giao diém cua 2 duong chéo AC va BD. Goi
H 12 hinh chiéu vudéng goc cua I trén duong |

thang AB . A ° 1 0.5
Ta c6: AC=2BD= IA=2IB '
Xét tam gidc IAB vudng tai 1, ta co: "8
1 1 1 5 1

st—=—=>—>=—=1IB=5
1A IB qIH 41B° 20
Ta lai c6 diem Be d = B(b, 2b-5)

b=4
*IB=5 < (017 + (2b_4)’ =5 1o0) = B(4:3) 0.25
= b _ 2. Chon b=4 (vi b>0) :
5
Goi fi=(a;b) 1a VTPT cia duong thang AB, pt duong thang AB c6 dang:
q - a(x-4)+b(y-3)=0
buong thang AB tiep xtc véi duong tron (C) nén ta co: 0.25
d(1,AB)= V20 < [-3a—4b|_ J20
\a? +b?
2
2 2 a=—b
<1la” -24ab+4b° =0« 11
a=2b

g N ‘ 0.25
*V6i a=2b, chon b=1, a=2 = pt duong thang AB la: 2x+y-11=0
/6 azl—zlb, chon b=11, a=2 = pt duwong thing AB 1a: 2x+11y-41=0

Cau |8
Ta c6 0(0:0), do mat cau (S)co tim O va tiép xac v6i mp(P) nén ta co:
R=d(O,(P))= —21 __ _ g 0.25
12 +12 + (-2)°

Vay pt mit cau (S) la: x° +y* +2° = 6 0.25
Goi H 14 hinh chiéu vudng goc ciia O trén mp(P), H chinh 14 tiép diém cua mat cau
(S) va mp(P)
buong thang OH di qua O va vuong géc mp(P) nhan n=(1,1,-2) la vecto phap

, 7 x=t 0.25
tuyen cia mp(P) lam vecto chi phuong, pt duong thang OH c6 dang: {y =t

z=-2t
*H e OH = H(t,t,-2t)
*Talaico Hemp(P)=>t+t-2(-2t)-6=0<t=1. Vay H(1,1,-2) 0.25
Cau |9

Goi w 1a khong gian mau: tap hop cac cach chon ngau nhién mdi hop 1 vién bi
=n(w)=7.6=42 0.25
Goi A 1a bién ¢b 2 bi duoc chon cing mau=>n(A) =4.2+3.4=20
Viy xéc suit cia bién cb A 1a P(A)= % _ % _ ;—2 0.25
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Cau |10
Trong mp(Oxy), goi a=(log, x;1),b = (logz y;1),c =(log; z1) 0.95
va n=a+b+c=n=(193
Ta co: |a]+ +|é|2‘é+B+é‘:>\/Iog§x+1+\/Iog§y+1+\/log§ 241312 + 3 0.25
— P>4/10, ddu = xay ra khi ba vecto &,b,c cung hudéng va két hop diéu kién dé bai 0.25
ta dugc x=y=z=33
Vay MinP=+10 khi x=y=z=33 0.25
TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 50
2X+2

Céu 1. (2 diém) Cho ham s6 y =

(€)
2X +; )
a. Khao sat sy bién thlep va v€& do thi (C ) cua ham s0. q
b. Tim m dé duong thang d:y=2mx+m+1cat (C) tai hai diém phan biét A va B

sao cho biéu thac P = OA® + OB? dat gi4 tri nh6 nhat ( v6i O 1a gbc toa d9).
Cau 2. (I diém)
a. Giai phuong trinh: cos2x(cosx+sinx—1)=0

b. Tinh modun cua s6 phic z = (1-2i)(2+1)°.
Ciu 3. (0.5 diém) Giai phuong trinh 10g,(x—3)+log,(x—-1) =3
Caiu 4. (1.0 diém) Giai hé phuong trinh

(L- y)(x =3y +3) - x* =4/(y 1) J_
«/x —y+2x3/x3— =2(y—-2)

Ciu 5. (1.0 diém) Tinh tich phan | —I

E

Xxf3X +1

Ciu 6. (1.0 diém) Cho hinh chop S.ABCD c6 day ABCD la hinh thoi canh a .Goc
BAC =60°,hinh chiéu cta S trén mat( ABCD)tring voi trong tam clia tam giac AABC.

Mat phang(SAC) hop véi mat phang(ABCD) goc 60°. Tinh thé tich khéi chép S.ABCD
va khoang cach tir B dén mat phang (SCD)theo a.

Ciu 7. (1.0 diém) Trong mat phang toa do Oxy, cho hinh thang ABCD vuéng tai A va D,

D(2; 2) va CD = 2AB. Goi H 14 hinh chiéu vuéng goc ciia D 1én AC. Biém M (%%4) 1a

trung diém cua HC. Xac dinh cac toa do cac diém A, B, C cua hinh thang biét B thuoc
duong thang A:x—2y+4=0
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Cau_8. (1.0 diem) Trong khong gian Oxyz cho (P):x-2y+2z+3=0, duong thang
dl:x—3:y+4:z—2’ d, X3 Y 0_2 pmwm ed,;,N ed, sao cho MN song song
2 -3 2 6 4 -5
Véi (P) va khoang cach tir MN dén (P) bang 2.
Ciu 9. (0.5 diém) Mot hop du’ng 11 vién bi dugc danh sd ter 1 dén 11. Lay ngau nhién 4
vién bi 10l Cong céac sO trén vién bi lai voi nhau. Tinh xac suat dé két qua thu dugc 1a mot
s6 lé.
Céu 10 (1.0 dgiém) Cho a,b,c 1a ba s6 thuc duong. Chitng minh rang:

a®+1 b*+1 c¢*+1 1 1 1
Gt ——2 + +
4h 4c 4a a+b b+c c+a

TRUNG TAM LUYEN THI PE THI THU QUOC GIA
THANG LONG PE SO 50

Cau |1

*TXD: R\ {—1

2}*SBT: Y= —2 <0’VX¢_%:>Ied:c=5:>A(L'3);B(—3;1) 0.95

(2x+1)

Ham s6 nghich bién trén cac khoang [—oo; —%j va (_% : —|—oo)

la 0.25

Tinh gi6i han va tiém can

Lap bang bién thién 0.25

*PJ thi: Giao Ox: (- 1; 0); Giao Oy: (0; 2) V€ dung do thi 0.25

+2 1
=2mX+m+1Lx#——
2X+1 2 0.25

= 4mx® +4mx+m—1=0, (1); Pat g(X)=4mx* +4mx+m-1

PT hoanh d6 giao diém:

* (d) cat (C ) tai hai diém phan biét <> PT (1) c6 hai nghiém phan biét khac -1/2

m=0
A'=dm>0< m>0

1b 1
_= =0
g( zji

0.25

*Goi hoanh d cac giao diém A va B 1a X1, Xo thi Xq, X, 1a cac nghiém cua PT (1)
=

X1 Xy = H 0.25
C6: OA™HOB? = x,2 + (2myxy +m+1)° + %2 +(2mx, +m+1)°

= (4m2 +1)(x12 + x22)+4m(m +1) (X + X, )+ 2(m +1)°
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:(4m 1)(1_”;—mlj am(m+1)+2(m+1)>

= §+2m+i 2§+2:g (Ap dung BPT c¢0 si vi m duong)
2 2m 2 2

N 1 1 . 0.25
Dau bang xay ra <> m =§ ( thoa man); KL: m =§ la gia tri can tim
Cau | 2
cos2x(cosx+sinx—1)=0
2X =
cos2x =0 0.95
< sin(x+—j—i
4) 2
2a
+) VGi cos2x=0<> X %+k§(kez)
- x=k27z 0.25
+) Véisin| x+= |=—= keZ
) V6 ( +4j \E@ x:%+k27z( =2)
7= (1= 2)(2+1)% = (1—2i)(4 + 4i +1?) 095
2b | =(1-2i)(3+4i)=3+4i—6i-8i°=11-2i '
Vay z2=11-2i =zl =11 + 22 =55 0.25
Cau | 3
log, (x—3) +1og, (x-1) =3 (1)
PKXD: x >3 (¥)
_ 0.25
Véi DK (%) (1) < log, [(x—3)(x-1)]=3
o (x=-3)(x-n=2°
<:>[§ 51do| chiéu diéu kién ta c6 nghiém caa (1) x =5 0.25
Cau | 4
2 2
prxp: | X Y20 XY
x>0,y>1 x>1y>1
Nhan xét x>1,y =1 khong la nghiém cua hé. Xét y >1 thi pt (1) cta hé (1) 0.95
X2 +x(y =1 -3(y -1 +(y-Dyx(y-1) = '
2
Q(Lj L X g [x g
y-1) y-1 y-1
t= / ,t>0 . Khi do, pt (1) tr¢ thanh
y-1 0.25
t'+t° +t-3=0 (t-1)(+t*+ 2t +3) =0 >t =1.
Véit=1, thi / 1 =1< y=x+1, thé vao pt(2), ta duoc 0.25
y_
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P —x=14 23 -4 =2(x-1) e X - x-142| -4~ (x-1) |0

2
o AxE—x-1+6 . X —x-1 =0
3(x3—4) ++(x—1)§’,,f'x3—4+(x—l)2
2
X2 —x—1| 1+ 2 bvx’—x-1 -0
{/(x3—4) ++(x=1) ¢~ 4+ (x-1)’
c>x/x2—x—1=0<:>x=1+2\/g (x>1).
Vi x=1+2*/§:>y=3+2*/§. 0.25
Ddi chiéu DK, hé phuong c6 nghiém (x; y)=(1+2\E;3+2\Ej.
Cau | 5
Détt=\/3x+1t20:>x=t2—_1 :>dx=gtdt
DPoican: x=1->t=2;x=5-—>t=4.
4
| = (=
I( 1o 1) 0.25
I :(In|t—]4—ln|t+ﬂ)‘2 0.25
| =2In3-1In5 0.25
Cau | 6
*Gol O=ACBDTaco:
OB 1 AC,SO L AC = SOB =60°
Xét tam giac SOH vuong tai H : 0.25
tan60° = > — SH :OH.tan60°:$.«/_:—
Ta c6 : tam gidc ABC déu :
a’\/3
SABCD = 2'SABC = 2
0.25
1 1 a a’\3 a3
Vay SABCD 3'SH'SABCD _g E 2 = 12
(dvtt)
Trong (SBD) k¢ OE || SH khi d6 ta c6 : OC;0D;0E d6i mot vudng goc Va :
0.25
oczﬂ;OD_i oE=2
2 2 8
; 1 1 1 1 3a
Ap dung cong thuc : = + + =d=
P cHng cong d°(0,SCD) OC’  OD? ' OE? 12 0.25
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Ma d(B,SCD)=2d (0,SCD) = 22

V112

Cau

7

Goi E 1a trung diém DH ta thay ABME B
l1a hinh binh hanh nén ME L AD, nén E A
1a tryc tdm tam gidc ADM = AE L MD
ma AE L BM nén DM L DM

Tt d6 suy ra phuong trinh
BM :3x+y=16
Toa do B la nghiém cua hé N

X—2y=-4 .
3x+y=16 — B44)

D C

0.25

0.25

Goi I I giao diém ciia AC va BD, tacé 2 =B _ 1 5i_sig= 132,19
7 Ch IC 2 3 3

Phuong trinh duong thang AC: x+2y =10

Phuong trinh dudng thang DH :2x—y =2 suy ra toa do H (%;%) suy ra toa do

C(6;2)

0.25

T Cl =2I1A= A(2;4)

0.25

Cau

8

X=3+2t X=3+6u

Tacod d,:1y=-4-3t, d,:<y=6+4u Suy ra M(3+2t;—4-3t;2+2t)
z=2+2t z=-5u

N(3+6u;6+4u;—-5u)

0.25

Ta c6 MN(6u—2t;10+4u+3t;—2-5u—2t), Vecto phap tuyén cta (P) n, =(L-2;2)

W\i.nT):O@t+u+2:0

0.25

d(MN,(P))=d(M,(P))=@. Theo gia thiét suy ra 12t +18 =6 < t=-1vt=-2

0.25

Khi t=-1=u=-1 tuong g ta c6 M(L;-10), N(-3;2;5)
Khi t=-2=u=0 tuong ung ta c6 M(-1;,2;-2), N(3;6;0)

0.25

Cau

9

Goi Q 1a tap hop céac cach lay ra 4 vién bi tir 11 vién bi ban dau, ta co
n(Q)=Ct =330

S6 céc vién bi danh sb 1¢ 12 6, s6 cac vién bi dénh s6 chdn 1a 5.

Goi A la bién c0 lay ra 4 vién bi co6 tong la mot s6 1€

0.25

THI. Trong 4 vién lay ra c6 1 vién bi 1¢, 3 vién bi chan. Suyra THI c6
C.C:=6.10=60 cach
TH2. Trong 4 vién lay ra c6 3 vién bi 1¢, 1 vién bi chan, Suy ra TH2 ¢6
C3CL =20.5=100cach

0.25
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Vae n(A) 160 16
e.ly n( ) eTe T y ( ) n (Q) 330 33

Cau

10

2 2 2
Tacd VT = a2+ 12 + b2+ 12 + C2+ 12
4b°  4b 4c”  4c 4a° 4da

0.25
e CACAr)
2b2 20
Mat khac: %+1>Z % 1>g £2+l2E
b a b ¢ b ¢ a“ ¢ a
. a b c¢c_.1 11 0.25
Cong theo vé cac BDT trén ta duoC: —+—+ > —+—+—
b ¢ a° a b c
VT2%(1+%+lj:%Kl+%j+(%+lj+[1+iﬂ
a c a Cc c a
1[ 4 4 4 1 1 1 0.25
_—{ + + }: + + =VP
4/ a+b b+c c+a] a+b b+c c+a
Pang thirc xay ra khi va chi khi: a=b=c=1 0.25
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