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Cau | (4,0 diém).

1. Lap bang bién thién va vé db thi (P) cua ham sé y = x?+bx+1 biét rang (P) di qua
diem A(2;1).

2. Giai bat phuong trinh \/4X2 +5x+1+ 2\/X2 +X+1>x+3.
Cau 11 (4,0 diém).

4sin® x —2cos x(sin x —1) —4sin x +1 B
1+ cos4x

\&+\/xy+(x—y)(\/x7y—2)=\/§+y

(y+\/@+x—x2>(x+1)—4:0

0.

1. Giai phuong trinh

2. Giai hé phuong trinh (x,y eR).

Cau 111 (4,0 diém). , ‘
1. Cho x,y,z lacac so thuc phan biét va khdng am. Ching minh rang
x+y+y+z+z+x2 9 .
(x=y)* (y-2)" (z-Xx)° x+y+z

u=2uU,=5
u,,=5U,,—6u,vn=1

2. Cho day s6 (u,) xéc dinh nhu sau { “Tinh gi6i han Iim(g—:j.
Cau IV (4,0 di¢m). ‘

1. Xép ngau nhién 10 hoc sinh gom 2 hoc sinh cua 16p 11A, 3 hoc sinh cua lop 11B va 5
hoc sinh cua I6p 11C thanh mot hang ngang. Tinh x&c suat dé khéng c6 hoc sinh caa cung mot
|6p dtrng canh nhau.

2. Trong mit phing toa d6 Oxy, cho tam gidc ABC vubng can tai A. Cac diém M, N lan
luot thudc cac canh AB, AC sao cho AM = AN (M, N khdng trung véi cac dinh caa tam giéc).

Puong thang d, di qua A va vudng goc véi BN cat canh BC tai H (g;—gj,dudng thang d,

di qua M vavudng goc véi BN cit canh BC tai K(%%) Tim toa d6 cac dinh cua tam giac
ABC, biét ring dinh A thudc duong thang (A):5x+3y +13=0 va c6 hoanh d6 duong.
Cau V (4,0 diém). q 7

1. Cho tir dién SABC c6 SA =SB =SC =1. Mot mat phang («) thay doi luén di qua trong
tim G cua tir dién va cit cac canh SA, SB, SC lan luot tai cac diém A', B', C'. Chitng minh
ring bidu thirc T =—= +—— 4+ 1 ¢6 gid tri khong déi.

SA'" SB' SC' q

2. Cho hinh chop t& gidc S.ABCD c¢6 day ABCD Ia hinh binh‘hanh. Mot diem M di dong
trén canh diy BC (M khac B,C). Mat phang («) di qua M dong thoi song song véi hai
duong thang SB va AC. Xac dinh thiét dién caa hinh chép S.ABCD cit bai (&) va tim vj tri
caa diém M dé thiét dién d6 c6 dién tich 16n nhat.
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Cau NOQI DUNG Piém
I | 1. Lap bang bién thién va vé dé thi (P) ciia ham sé y = x?+bx+1 biét ring (P) di
40 1 qua diém A(2:1) 20
diém | 1 A
Do (P) di quadiém A(2;1)nén4+2b+1=1<b=-2 0,50
Ta duoc ham sé y = x* —2x+1
Bdng bién thién nhw sau :
0,75
+00 00
y=x*—2x+1 /
0
Dé thj: C6 dinh 1(L0)va truc doi xtmg la dudng thang x =1 va c6 hinh dang nhu sau:
\\ " /
|
\\ /
\ 0,75
\\‘ /
\ /
2. Gidi bAt phwong trinh vV4x2 +5x+1+2vx? +x+1>x+3 (1). 2,0
B (4 +sx+120 | *=7L
bicu kién xac dinh cta bat phuong trinh la o 1 0,50
X*+X+1>0 X> 2
Taco (1) < (x+1)(dx+1) —(x+1)+2(\/x2 B x+1—1) >0(2) 0.50
2
X6t x < —1,khi d6: —(x+1) > 0, ) + x+1-1=—2 X >0 nén (2) lun dang.
VX +X+1 0.25
Vay x < -1 la nghiém cia BPT da cho.
2
Xét x> —1:BPT (2) \/x+1(\/4x+1—\/x+1)+ﬂz 0 (3)
4 VX +x+1+1
0,50
3Xv/X+1 2X(x+1)
& >0 x>0
VXHALHVAX+L 144/ +x+1
Vay tap nghiém cua BPT 1a S =(—o0;-1]U[0;+0) 0,25




Chu y 1:Néu hoc sinh khéng xét cic truwong hop nhw trén ma bién d@éi ludn tir BPT (2)
thanh BPT (3) va duwa ra diing tap nghigm thi chi cho téi da 1,25 d.

Chu y 2:C6 thé gidi theo cach sau

DKXD: x<-1 hoac xz-%. 0,50
BPT (1) < v/4x? +5x+1—(x+1)+2(\/x2 +x+1—1)20 ) 0,50
Nhan thay x =—-1 la mot nghiém cua BPT. 0,25
Xét truong hop x e (—oo;—l)u[—%&ooj. Khi d6 v4x* +5x+1+(x+1)>0
3(x* +x) 2(x* +X) 0,50
nén BPT (2) twong duwong voi + >0 (3) ’
VAXZ +5X+1+(X+1) 1+x*+x+1
<X +Xx20e x<-1 hoic x>0.
Tir d6 ¢6 tap nghiém cua BPT 1a S = (—o0;—1] U [0;+00)
Néu hgc sinh gidgi theo cich ndy nhung khong xét cic trwong hgp nhu trén ma bién | 0,25
doi lubn ter BPT (2) thanh BPT (3) va dwa ra ding tdp nghiém thi chi cho téi da 1,25 d.
II - 3 _ - _ _ -
40 | 1. Giai phuong trinh 4sin° x —2cos x(sin x—1) —4sin x+1:0. 2.0
L 1+ cos4x
diem pu pu
bKXDb: 1+cos4x¢0c>x¢z+k5 0,25
Phuong trinh twong dwong véi 4sin X(1—cos® X) —2€0s XSin X +2c0s X —4sin X +1=0
: \ ) 0,50
<> —4sin XC0S” X—2cos xsinx+2cosx+1=0
< (2cosx+1)(1-sin2x) =0« cosx = —% hoac sin2x =1 0,50
@X:i%’”+k27z hoiic x:%+k7z. 0,50
So sanh véi diéu kién suy ra nghiém ctia phuong trinh di cho 1a x = J_r%er k2. 0,25
\/;+\/xy+ x=y)(v-2)=y+y @
2. Giai h¢ phwong trinh ( )( ) (x,yeR). 2.0
(y+\/@+x—x2)(x+l)—4=0 (2)
x>0;,y>0
DKXD: 0,25
xy+(x—y)(\/@—2)20.
Nhan thiy néu y =0 thitir (1) suy x =0. Thay X =y =0 vao (2) khong théa man.
Vay ta co diéu kienx >0,y > 0, diéu nay c6 nghia 1a
\/§+\/§¢O,\/xy+(x—y)(«/xy —2) +y=0.
Khi d6 ta cé:
e 0,50

(1)<:>\/§—\/§+\/xy+(x—y)(\/ﬁ—2)—y:O
o X7y (x—y)(y+\/ﬁ—2) 0
x4y \/xy+(x—y)(\/ﬁ—2)+y




y+\/_ 2 0
X+\/7 \/xy+x y \/7y 2) y

= (x-

X=y
1 y+\/7 2
[+\/7 \/xy+x y \/_y ) y

0,25

1417

2

1+\/ﬁ_1+\/1—7]
2 '

2

e Xét x=y.Thé vao (2) tadugc x* —2x> -3x+4=0<x=1 X =

Vi x =y >0 nén truong hop nay hé cé hai nghiém (1,1); (

0,50

y+4/xy 2 0@
\/;Jf\/_ \/xy+x y ﬂ ) y

e X¢ét phuong trinh

Tu phuong trinh (2) ta co:

Y+\/X—y:x2—x+i=x+1+i1+(x—1)2—2=(\/x+1—

X+1 X+

2
j +(x=1)+2>2

2
Vx+1

2 .
Do do y+\/7 >0 nén (3) vo nghiém.

\/_+\/_ \/xy+ X— y \/7 2)+y
1+\/7_1+\/7}
5 :

2

Chu y 3:Néu hec sinh khong ldp ludn @é chi ra

X+ Jy # O,\/xy+(x— y)(«/xy —2) +y # 0 tréc khithee hign nhan chia lién hep
tie phwong trinh (1) thi chi cho téi da 1,75d.

Vay hé c6 hai nghiém (1;1); (

0,50

1
450
diem

1. Cho X, Y,z la céc sé thwc phan biét va khong Am. Chieng minh rang
X+Yy y+12 Z+X 9
(x=y)* (y-2)" (z-%)° X+y+z

2,0

X+Yy y+z Z+X 9

(x=y)* (y-2)* (z-x)° x+y+z
X+Yy y+1z Z+X j>

=y -2 @)

Taco

<:>(x+y+z)(

0,25

Khoéng mat tinh tong quét, c6 thé gia st x>y >z>0.
Khi d6 c6 cac bat ding thirc sau:
+) X+Yy+2Z>X+Yy

(y+z)2 2%9 y(y+2)>(y-2)" = 2(3y-2)>0 (ludn ding)
y—-12

+) Tuwong tu cling ¢

Z+X

(z-x)

>

< | =

0,50

DodénéudétF:(x+y+z)[ X*y , yxz | %X jthi

(x-y)* (y-2)* (z-x)°
FZ(x+y)((X_+;/) i/+a

0,25




LA, 4l . X 1 11
Ta c0 bat dang thurc co ban sau: —+—+=>

véi Va,b,c>0. 0,25
] a b c a+b+c
Ap dung ta dugc:
oy L1 y)[++i)
(X=y)" y X (X+y) —4xy xy 0,50
— (X+Y) 12 N 1 N 1 29(x+y2): 9 .
(X+y) —4xy 2xy 2xy) (X+y)° X+y
Vay (X+ y)( X+ y2 +£+£jz (x+ y)L:Q. Suyra F>9.
(X=y)" y X X+y 0,25
, L . z=0 z=0
bang thuc xay ra khi va chi khi ) < :
(X+y)?—4xy=2xy |x=(2++3)y
X, A P u=2u,=5
2. Cho day so (u,) xac dinh nhu sau :
u,,,=5u,,—6u,vn>1 20
Tinh giéi han Iim(:—:j.
T gia thiét taco u,,, —2u,,, =3(u,,, —2u,),vn>1. Suy raday v, , =u,, —2u, lamot
cap s6 nhan c6 cdng boi q=3=v_, =3""v,=3""(5-2.2)=3"" (1) 050
Ciing tir gia thiéttaco u,, —3u,,, = 2(u,,, —3u,),vn>1. Suyradiay w_,=u_,—3u, la
mot cap s6 nhan ¢6 cong boi q=2=w,_, =2""w, =2"(5-3.2) =-2"" (2 0,50
u.,—2u =3""
Tur(l)va(2) tacohe { ™ "~ —u =3"+2" 0,50
Upa _3un =-2
Suyra lim L) =lim M =lim l+1 En 1L 0,50
3" 3" 3 213 3 !
Chu y 4: C6 thé gidi theo cach sau 050
Xét phuong trinh dic trung ctia day truy hoi 1a A2 —51+6=0. ’
Phuong trinh c6 2 nghiém la 1, =2,4, =3. 0,50
Do do u, =a.2"+b.3". Véi u1:2,u2:5:>a:%,b:%. 0,50
n-1 n-1 A S H u 1
Suyrau, =3"+2"" vadodo I|m(3—2j=§. 0,50
IV | 1. Xép ngiu nhién 10 hec sinh gém 2 hoc sinh lép 11A, 3 hec sinh lép 11B va 5 hec
4,0 | sinh16p 11C thanh mgt hang ngang. Tinh xac suat dé khong c6 hec sinh cuia cung 2,0
diém | mét lép dirng canh nhau.
S6 phan tir ciia khong gian mau : [ =10! 0,25
Goi A la bién b “Khdng c6 hoc sinh ciia cing mot I6p ding canh nhau”. Bé tim | A ta
thuc hién theo hai budc sau: ’
Buéc 1: Xep 5 hoc sinh cua I6p 11C thanh 1 day: c6 5! cach xep. ) 0.25
Khi d96, 5 hoc sinh cua lop 11C tao ra 6 khoang trong duoc danh so6 tir 1 dén 6 nhu sau: ’
1C2C3C4C5C6
Budéc 2: Xép 5 hoc sinh cua hai 16p 11A va 11B vao céc khoang tréng sao cho thoa man
yéu cau cua bai toan. Khi d6 chi xay ra hai truong hop sau: 0.50

Trwong hep 1: Xép 5 hoc sinh cua hai l6p 11AvallBvaocacvitril, 2,3, 4,5 hoac
cacvitri2,3,4,5,6:cod 2x5!=240 cach xép.
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Trwong hop 2: Xép 5 hoc sinh cua hai 16p 11A va 11B vao céc vi tri 2, 3, 4, 5; trong do
c6 1 vi tri xép 2 hoc sinh gdm 1 hoc sinh cua Iép 11A va 1 hoc sinh caa I6p 11B; 3 vi tri
con lai mdi vi tri xép 1 hoc sinh.

+ CG 4 cach chon mat vi tri xép 2 hoc sinh.

) 0,25
+ CO 2x3 cach chon cap hoc sinh gom 1 hoc sinh ¢ 16p 11A va 1 hoc sinh I6p 11B.
Suy raco (4x2x3)x2! cach xép 2 hoc sinh gom 1 hoc sinh ciia I6p 11A va 1 hoc sinh
cua lop 11B hoc sinh vao mot vi tri.
+ C6 3! cach xép 3 hoc sinh vao 3 vi tri con lai (mdi vi tri ¢d 1 hoc sinh).
Do d6 truong hop ndy c6 (4x2x3)x21x31=288 cach xép. 0,25
Suy ra tong s6 cach xép 1a |A| =5!x (240 + 288) = 63360 cach xép. 0,25
. Al 63360 11
Vay xac suat can tim la P(A :|—=—=—.
ay (A) |~ 100 " 630 0,25
2. Trong mit phiang toa dd Oxy, cho tam giac ABC vudng can tai A. Cac
diém M, N lan lwot thudc cac canh AB,AC sao cho AM = AN (M,N khéng
tring véi cac dinh ciia tam giac). Pwong thang d, di qua Ava vudng goc véi
z - 2 < . Y A 4 L&
BN cat canh BC taiH (g;—gj, duwong thang d, di qua M vavudng goc véi | 2.0
< - 2 2 N A , - . .y e
BN cat canh BC taiK g;g . Tim toa d¢ cac dinh cia tam gidc ABC, biet
ring dinh A thudc dwong thing (A):5x+3y+13=0 va c¢6 hoanh d6 dwong.
A N c
H
M
» E
K
B D
\ F
Goi D 1a diém sao cho ABDC la hinh vudng va E, F lan luot la giao diém cua duong
thang AH, MK véi duong thang CD. 0.50
Tacé AABN = ACAE(g.c.g) = AN =CE = AM =CE ma AM = EF = CE = EF =
= E 14 trung diém cuia CF = H 1a trung diém ciia KC
T d6 tim duoc C(2;-2). Tacod m(%%"j = vécto phéap tuyén cia BC 1a ﬁ(5; 3) 0.25
= Phuong trinh BC la: 5x+3y-4=0.
Ta c6 AC 1a duong thang di qua C va tao véi BC mot goc 45°,
Goi vécto phap tuyén cia AC la n, (a;b), véi a”+b*>0.
= 0,25
Ta cd cos45° [pa+ 3 < 4b*-15ba—-4a’ =0 ’ 4611
= — — = =
J34.Ja? +b? b:—za
o V6i b=4a chon a=1=b=4 ta c6 phuong trinh
AC:x+4y+6=0 0.25




.2 . . X+4y+6=0 X=-2 )
Toa do diém A la nghiém cua hé = (loai).
5x+3y+13=0 y=-1

o Vi b:—%a , chon a=4=b=-1 ta c6 phuong trinh
AC:4x-y-10=0 0,25
2 . . 4x—-y-10=0 x=1 .
Toa d6 diém A |a nghiém cua hé = (thoa man) = A(1;,-6)
5x+3y+13=0 -6
Phuong trinh AB la: X+ 4y +23=0.
2 . . |x+4y+23=0 X=5 L
Toa do diém B la nghiém cua hé = (thoa man) = B(5;-7)
5x+3y—-4=0 =7
Vay toa do cac diém can tim la: A(L;-6), B(5;-7),C(2;-2). 0,50
Chu ¥ 5:Néu hgc sinh cong nh@n diém H la trung diém ciia KC (khdng chiing minh)
va tim dung toa ddcdc dinh cua tam giac thi chi cho toi da 1,0 diem.
V | 1. Cho tir dién SABCcd SA=SB=SC =1. Mt mit phiang («) thay déi luén di qua
4,0 | trong tam G cua tir dién, ciit cac canh SA, SB, SC lan lwot tai cac diém A', B', C'.
diém . . l 1 1 . 2a0
Chwng minh rang bieu thic T=—+—+ 6 gié tri khong doi.
SA' SB' SC'
s
Vi G 14 trong tam tir dién SABC nén ta cé tinh chat; MG = %(WS+W+W+WC) , Vi
M 1a diém tly y. q 0.50
Ap dung tinh chat trén cho diém M = S ta cé: :
SG =2 (SS+ A+ 5B+ 5C) = =(SA+ B +5C)
4 4
Lai c6 SA= 2N SA" §B = =0 §B" §C = >~ 5C° 0,50
SA' SB' SC'
em. L e, =, 1 =
Do d6 SG=—SA"+ SB'+ SC 0,50
4SA' 4SB' 4SC"
. . . , . 1 1
Vibon diém A', B, C', G dong phang nén phai co + + =1=T =4. 0,50
on dié ONg PRAng NEN PhAl €0 4 o T ase T asc
2. Cho hinh chop ti giac S.ABCD ¢é day ABCD la hinh binh hanh. Mét diém M di
dong trén canh day BC (M khéc B,C). Mit phing () di qua M dong thoi song song ”0

vé6i hai dwong thing SB, AC. Xac dinh thiét dién ciaa hinh chép S.ABCD cit béi (a)
va tim vi tri diém M dé thiét dién d6 cé dién tich Ién nhat.
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R
|
P
F
A Q
N D
E (@)
B M C

Ké MN //AC (N EAB); NP //SB (PESA); MQ//SB (QESC).
Goi O=ACNnBD; E=MNNBD; F=PQnSO; R=EFNSD. 0,50

Khi d6 thiét dién can tim 1a ngii giac MNPRQ , trong d6 tir gilc MNPQ Ia hinh binh hanh.

Goi « lagéc gitta SB va AC.
bt x =% (0<x<1). Khidé MN =x.AC, MQ =(1-x).SB. 0,50

Suy ra Sy = MN.MQ.sina = x(1-x).SB.AC.sin a.

Goi I1a trung diém cia SD, khi do: A =57 _BE _BM _ o rr_xo1=XsB
‘ Ol SO BO BC 2
Do goc gitta RE va PQ bang « nén
2
Sopo = % PQ.RF.sina = % MN.RF.sina = XTSB.AC.sin P 0,50

Vay S, ero = Suneo + Sero = x(l—%TXj.SB.AC.sina (*).

Ap dung bat dang thirc Cauchy, ta c6

2
%[1_%j31(3_x+1_3_xj =l:x(1_%js£
4 4 4\ 4 4 4 4 3

\ 1 .
Tur (*) suy ra Syyero SE.SB.AC.sma. 0,50
Ping thic xay ra khi va chi khi X o ox2 hay MB _,
4 4 3 MC
---------- Hét ------m-m--
Chuy:

- Céc cach lam khac néu ding vin cho diém téi da, diém thanh phan giam khao twphan
chia trén co sé tham khao diém thanh phan caa dap an.
- Cac trwong hop khac to cham thong nhat phwong an cham.
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