[PE CUGNG CHUONG TRINH PAI HOC]

Pé thi thir dai hoc

moén Todn khéi A ctia trworng THPT chuyén Lé Quy Dén

PHAN CHUNG CHO TAT CA CAC THI SINH (7 diém)
Cau | (2 diém) Cho ham sé y = f (x) =8x* —9x? +1
1. Khéo sat sy bién thién va v& do thi (C) cia ham sb.
2. Dya vao do thi (C) hay bi¢n luan theo m s6 nghi¢m ctuia phuong trinh
8cos*x —9cos’x+m=0 véi x €[0; z].
Cau Il (2 diém)

logs x
1. Giai phuong trinh: \/(X—Z)(X—EJ =X-2

X+Y+x2—y? =12

Y X -y =12
Cau 11 (1 diém) Tinh dién tich ctia mién phang gidi han béi cac dudng
y=| x* —4x| va y=2x.
Caulv (1 diém) Cho hinh chop cut tam giac déu ngoai tiép mot hinh cau ban kinh r cho trude. Tinh thé tich
hinh chdp cut bict rang canh ddy lon gap doi canh day nho.

2. Giai hé phuong trinh: {

Cau V (1 diém) Pinh m dé phuong trinh sau c6 nghiém
4sin3xsinx + 4cos(3x - Zj cos(x + %j—cos2 (ZX + %)+ m=0

PHAN RIENG (3 diém): Thi sinh chi lam mét trong hai phan (Phin 1 hoic phin 2)
1. Theo chwong trinh chudn.
Céu Vl.a (2 diém) ’
1. Cho A ABC c¢6 dinh A(1;2), duong trung tuyén BM: 2x+ y+1=0 va phan giac trong CD: x+y-1=0.
Viét phuong trinh dudng thang BC.
X=-2+t
2. Trong khong gian v&i hé toa dd Oxyz, cho dudng thiang (D) c6 phuong trinh tham sb {y = -2t
2=2+2t

.Goi A 1a dudng thiang qua diém A(4:0:-1) song song voi (D) va 1(-2;0;2) la hinh chiéu vudng goc cua A
trén (D). Trong cac mat phang qua A, hdy viét phuong trinh ciia mat phing c6 khoang cach dén (D) la
16n nhét. i ) .
Céu Vll.a (1 diém) Cho X, y, z 1a 3 s6 thuc thudc (0;1]. Chirng minh rang
1 1 1 5
+ + <
xy+1 yz+1 zx+1 X+Yy+z

2. Theo chwong trinh nang cao.

Cau VL.b (2 diém)
1. Cho hinh binh hanh ABCD c¢6 dién tich bang 4. Biét A(1;0), B(0;2) va giao diém I cta hai duong
chéo nam trén duong thang y = x. Tim toa do dinh C va D.
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2. Trong khong gian v6i hé toa dd Oxyz, cho hai diém A(1;5;0), B(3;3:6) va dudng thing A ¢6
X=-1+2t

phuong trinh tham s6 {y =1-t Mot diém M thay d6i trén dudng thing A, x4c dinh vi tri cia diém
z2=2t

M dé chu vi tam giac MAB dat gia tri nho nhat.
Céau VIl.b (1 diém) Cho a, b, c 1a ba canh tam giac. Chirng minh

1 1 2 b C
a + + + + <2
3a+b 3a+c 2a+b+c) 3a+c 3a+b

Pdp dn
Céu Y N¢i dung Piém
I 2,00
1 1,00
+ Tap xac dinh: D = 0,25
+ Su bién thién:
o Gidi han: lim y =+o0; lim y =+o0
o y'=32x"-18x=2x(16x"-9)
x=0 0,25
I=O
g P
4
. Béng bién thién.
3 0 3
X | -w - 1 +o
v 0 + 0 0 +
ey . = 0,25
. \ y / \ ® /
3 3
3 49 3 49
Yer y( 4j 5 Vo yLJ 2 Yo =Y(0)
e  Dothi
\ - / ®)
0,25
1
3
EWANE :
_#
32
2 1,00
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Xét phuong trinh 8c0s*x —9cos’x+m=0 véi x €[0;7] (1)
Dit t = cosx , phuong trinh (1) tro thanh: 8t* —9t> +m=0(2)

u+v=12

. . 0,25
Vi x€[0; 7] nén t e[-11], gitra x va t co sy tuong ing mot d6i mot, do do s6 nghiém
ctia phuong trinh (1) va (2) bang nhau.
Taco: (2) < 8t* -9t +1=1-m(3)
Goi (Cy): y=8t"—9t*+1 voéi te[-L1]va(D):y=1-m. 025
Phuong trinh (3) 13 phuong trinh hoanh d6 giao diém cua (C;) va (D). ’
Chu y rang (C;) giong nhu do thi (C) trong mién —1<t <1.
Dua vao d6 thi ta c6 két luan sau:
. m> % : Phuong trinh da cho vo nghiém.
81 1 ax . A
o m = 2 : Phuong trinh da cho c6 2 nghiém.
81 0,50
o 1<m< 2 : Phuong trinh da cho c6 4 nghiém.
o 0<m<1 :Phuong trinh da cho c6 2 nghi¢ém.
o m=0 : Phuong trinh da cho c6 1 nghiém.
o m<0 : Phuong trinh da cho v6 nghiém.
I 2,00
1,00
Phuong trinh da cho twong duong:
Jx=2=0 x-2=0 X=2
logs X logs x
x_l =1<||In x—1 =0<= |093X|n(x—1j:0 0,50
2 2 2
Xx—-2>0 X>2 X>2
x=2 (x=2 (x=2
log,x=0 x=1 x=1
= 1 = 1 = 3 Xx=2 0,50
In| x—=1]=0 x—==1 X=—=
2 2 2
X>2 | (X>2 | (x>2
1,00
bicu kién: | x|>]y|
_ 2 viy> 2
bit . x—y.u _0; X =—Y khong thoa hé nén xét x =—y taco yzl(v—u—}
V=X+Yy 2 v
H¢ phuong trinh da cho c6 dang: 0,25

0,25




Ho trg 6n tip
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. {u=4©{a/x2—y2 =4

v=8 X+y=8
u=3 J 2_y? =
+ { s N =Y =3y
v=9 X+y=9
Giai hé (I), (ID). 0,25
Sau d6 hop cac két qua lai, ta duoc tdp nghiém cua hé phuong trinh ban dau la
5= {(53).(5:4)
0,25
1] 1,00
Dién tich mién phang gi6i han boi: y = x> —4x|(C) va (d ) 1y =2X
Phuong trinh hoanh d6 giao diém cua (C) va (d):
x>0 x>0 x=0
| X2 —4X|=2Xx <[ X2 —4x=2x <X’ -6x=0<|x=2
2 2 0,25
X% —4x = -2X x*=2x=0 X=06
Suy ra dién tich can tinh:
2 6
S= sz —4x‘—2x)dx + I(‘xz —4x‘—2x)dx
0 2
2
Tinh: | =I(| X* —4x| -2x)dx
0
2 4 0,25
Vi Vxe[0;2], x* —4x <0 nén | X* —4x|=—x>+4x = | :j(—x2 +4x—2x)dx:§
0
6
Tinh K = J-(| X? —4X| —2x) dx
2
Vi Vxe[2;4], x* ~4x<0 va Vxe[4;6], x* —4x>0 nén 0,25
4 6
K :J.(4x—x2 —2x)dx+j(x2 —4x—2x)dx =-16.
2 4
Vay S=2416=22 0,25
3 3

1,00
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Goi H, H’ 1a tdm cua cac tam giac déu ABC, A’B’C’. Goi L, I’ 1a trung diém cua AB,
AB LIC
A’B’. Ta co:
AB L HH'
Suy ra hinh cau ndi tiép hinh chép cut nay tiép xuc vai hai day tai H, H* va tiép xuc
v&i mat bén (ABB’A”) tai diem K e 11",

= AB L (CHH")=(ABB'A’) L(CII'C")

0,25

Goi x 1a canh d4y nho, theo gia thiét 2x 1a canh day 16n. Ta co:

1 3 xf 1 X\/_

I'K=I'"H'==1'C'= =IH==IC=——
3 3
X 3x\/§
6 3

Tam giac I0I’ vuong & O nén: | 'K.IK =0OK?* = =r> = x* =6r’

0,25

Thé tich hinh chop cut tinh boi: V = 2( B+B'++/B.B )

2
Trong d6: B = 4*/_ x2A[3 = 6r 3B_XJ_ 3“/_ h=2r

0,25

2 > 3
Tur @0, ta co: V = %[6r2J§+ 3r 2*/5 +.l6r243. 3r 2\/§J _ 21r3-x/§

0,25

1,00

Ta co:
+/ 4sin3xsinx = 2(c0s2x - cos4x);

+/ 4cos(3x - Z)cos(x + %) = Z{COS(ZX - %)+cos4x} =2(sin2x + cos4x)

+ cos?| 2x+ & _1 1+cos| ax + Z =1(1—sin4x)
4 2 2 2

Do d6 phuong trinh da cho tuong duong:

2(cos2x + sin2x)+%sin 4X +m - %z 0@

bat t =cos2x + sin2x = «/Ecos(Zx - %j (diéu kién: —J2<t< \E).

0,25

Khi d6 sin4x = 2sin2xcos2x = t* —1. Phuong trinh (1) tr& thanh:

2 +4t+2m-2=0 (2) véi —J2<t<+2

(2) &t* +4t=2-2m

Pay 1a phuong trinh hoanh d6 giao diém cua 2 dudong (D) :y =2-2m (la dudng song
song voi Ox va cit truc tung tai diém co tung d6 2 —2m) va (P): y =t* +4t voi

L <t<\2.

0,25
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Trong doan [—«/E : «/E ] , ham s y =t® +4t dat gi tri nho nhét 1a 2— 4«/5 tai

Trong mit phing (P), IH <1A; do d6 maxIH =A< H=A. Luc nay (P) ¢ vi tri
(Po) vuong goc voi 1A tai A.

. 0,25
t=—2 va dat gia tri 16n nhit 1a 2+442 tai t=+/2.
Do d6 yéu cAu clia bai toan théa man khi va chi khi 2—442 <2-2m<2+42 0.5
o-222<m<22. !
Vlia 2,00
1,00
A Diém CeCD:x+y-1=0=C(t;1-t).
D M Suy ra trung diém M ciia AC 1a M (E,Ej
2 2 0,25
B C
K
2 t+1) 3-t
Diém M e BM :2x+y+1=0=2 —~ +T+1:0<:>t:—7:>C(—7;8) 0,25
T A(1;2), ké AK LCD:x+y—-1=0 tai I (diém K € BC).
Suyra AK:(x-1)—(y—-2)=0<x—y+1=0.
. X+y-1=0
Toado diém Ithoahé: { > . "= 1(0:1). 025
X—y+1=0
Tam giac ACK cén tai C nén I 1a trung diém cia AK = toa do cia K (—1;0).
Puong thang BC di qua C, K nén c¢6 phuong trinh: );Lll = % < 4x+3y+4=0
7+
0,25
, 7 1,00
I 5 Goi (P) 1a mat phang di qua duong thang
A, thi (P)//(D) hodc (P) > (D). Goi H la
/ hinh chiéu vudng goc cua I trén (P). Ta
lubncd IH<IA va IH L AH.
0,25
H
A A
®
d((D),(P))=d(I,(P))=1IH
vatnae |9(@)(P)=4(1,(7)
H e(P)
0,25
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’ T (¢ ) 1
Vecto phép tuyén cua (Po) la n=1A=(6;0;-3), cing phuong véi v =(2;0;-1).

Diém M €A nén M (-1+2t;1-t;2t).

. X 0,50
Phuong trinh ciia mét phang (Po) 1a: 2(x—4)-1.(z+1)=2x-2-9=0.
Vlila 1,00
Dé yrang (xy+1)—(x+y)=(1-x)(1-y)=0;
‘ . ,{y2+12y+z 0,50
va tuong ty ta cung co
IX+1>z+x
Vi vay ta co6:
(Xx+y+2z) LENUUNE SN N PR S A e T
xy+1 yz+1 zx+1) yz+1 zx+1 xy+1
< XY 2 43
yz+1 zxX+ty Xy+12
1 . 0,50
=X{ - ~Y j+5
yz+1 ZX+y Xy+2z
gx[l_L_L}s
Z+y y+12
=5
VIb 2,00
1,00
B o ® U}
A D Tacé: AB=(-12)= AB=45.
Phuong trinh ctia AB la:
H 2x+y—-2=0.

! \ 0,25
le(d):y=x=1(t;t). I latrung '
diém cua AC va BD nén ta c6:

B C C(2t-12t), D(2t;2t-2).
Mit khac: S5, = AB.CH =4 (CH: chiéu cao) = CH = %. 0.25
4 58 8.2
. _ |6t—4] 4 t=—:C(—;—j,D(—;—j
Ngoai ra: d(C;AB)=CH QT:EG 3 3'3 3'3
t=0=C(-10),D(0;-2) 0,50
A A C s 58 8 2 5 _ _
VaytoaddciaCvaDla C| =;= |,D| =;= | hodc C(-10),D(0;-2)
33 33
1,00
Goi P 1a chu vi cua tam giac MAB thi P = AB + AM + BM. )
Vi AB khong d6i nén P nhd nhat khi va chi khi AM + BM nho nhat.
X=-1+2t
Puong thang A c6 phuong trinh tham s6: {y=1—t 0,25
=2t




Ho trg 6n tip
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AM = \J(-2+2t) +(=4-t) +(2t)’ =Bt +2 :ﬂ/(St)2+(2»\/§)2
BM = \J(~4+2t)° +(-2-t)’ +(-6+2t)" = /ot 36t +56 :\/(3t—6)2 +(245)
AM +BM :\/(Bt)z +(2\/§)2 +\/(3t—6)2 +(2\/§)2

Trong mat phéng toa do Oxy, ta xét hai vecto ll,l = (3’[; 2\/§ ) va \I/ = (—3t +6; 2\/5 ) .

, |ﬂ|: (3t)2+(2£)2
Taco

vl \/(Bt—G)z +(245)

1 1 | I | I
Suyra AM +BM =u|+|v]| va u+v:(6;4\/§):>|u+v|:2\/ﬁ

Mat khac, vdi hai vecto u, v taludncd |u|+|v[Xu+vV|
Nhu vy AM +BM > 24/29

0,25

Dang thirc xay ra khi va chi khi lIJ,\Il cung hudng
= 3t =&<:>t=l
3t+6 25

=M (L0;2) va min(AM +BM ) =229.

0,25

Vay khi M(1;0;2) thi minP = 2(@ +29 )

0,25

VIlb

1,00

a+b>c
Vi a, b, ¢ 1a ba canh tam giac nén:<b+c>a.
c+a>b
a+b_Xc+a_
r 2 r ’ 2
Ve trai viet lai:
a+b a+c 2a
VT = + +
3a+c 3a+b 2a+b+c
X z
= + y +
Y+Z Z+4+X X+Y

Dit

y,a=z (X,¥,2>0)=>X+y>2, y+2>X Z+X>Y.

0,50

Taco: x+y>z< z(X+y+2)<2z(x+y) < 2z sz
X+y+Z X+Yy

X 2X y 2y
Tuong tu: < ; < :
Y+Z X+Y+Z Z+X X+Yy+1Z

2
Do do: X + y + z < (X+y+z)=2
Y+Z Z4+X X+Y X+Yy+1z

112)bc

2

Tac la: a + + + + <
3a+b 3a+c 2a+b+c) 3a+c 3a+b

0,50
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