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(4,0 diém)
Cho ham sb y = f(x) = %, (m 1a tham s6 thuc) c6 do thi (Cm)
x —
1. Tim tat ca cac gia tri cua m dé r[gﬁ))ff(x) + r[I_lllg]lf(x) =3.
2. Véi m=0, tim tht ca cac diém M trén (C,) sao cho tiép tuyén tai M véi (C,) cit hai
duong tiém céan cia (CO) tai A va B thoa man AIAB cén, voi [ 1a giao diém cua hai duong
tiém can.
(6,0 diém)
1. Giai phuong trinh: 2cos3x.cosx —cos4x+sin2x+1= 2+/2sin (x + %j .
= (y+2)J(x+1)(y+1)

o x+1
2. Giai hé phuong trinh : E

ﬁ+(\/(x+1)(y+1)+5)\/ﬁ6 — ¥ +4x+9 (2)

3.Chotap T = {1; 2;3; 4;5} . Goi H latap hop tat ca cac s6 tu nhién co it nhit 3 chit s6 d6i mot

khac nhau thuoc T . Chon ngﬁu nhién mot sb thudc H . Tinh x4c suat dé sb duoc chon co téng
cac chir s0 bang 10.

(3,0 diém)

Cho hinh vuong ABCD ¢6 A(—l;2). Goi M, N lan luot 1a trung diém BC va CD. Goi
H 1a giao diém cua BN va AM . Viét phuong trinh dudng tron ngoai tiép tam giac HDN
biét phuong trinh duong thang BN :2x+ y —8=0 va diém B c6 hoanh d¢ 16n hon 2 .

(4,0 diém)

Cho hinh chép S.ABCD c¢6 ddy ABCD la hinh vudng canh a, ASAB 1a tam giac déu va nam
trong mit phang vudng géc v6i (4BCD). Goi H 14 trung diém AB. Tinh thé tich khdi chop
S.ABCD va tan(SH ,(SCD)).

(2,0 diém)

Cho hai da thuc P(x) =ax’+bx*—cx—b va Q(x) =x’+cx*—bx—a voi a,b,ceR,a#0.
Chirg minh rang G(x) = P(x)—Q(x) >0VxeR thia>b>c.

(2,0 diém)

Gia st phuong trinh x° —=3x* +ax—b=0 ( v6i a,beR) c6 3 nghiém thuc duong. Goi cac

n n n
X X, X

nghiém nay 1a x,,x,,x,. Dit u, = —

X +x2 +x3



Tim a,b dé i+i+...+i<\/n2+2oz1.

ul u2 un

HET




Cau 1:

Cau 2:

HUONG DAN GIAI
Cho ham sb y= f(x) = % , (m 1a tham s thuc) c6 do thi (Cm)
1. Tim tit ca cac gia tri cua m dé rglfgff(x) + r[l}llg]lf(x) =3.
2. Véi m=0, tim tht ca cac diém M trén (C,) sao cho tiép tuyén tai M véi (C,) cit hai
duong tiém céan cia (CO) tai A va B thoa man AIAB can, v6i I 1a giao diém cua hai dudng

tiém can.
Loi giai

1.Co f'(x)= -

+Véim=1= f(x)=1Vxe[-1;0]= r[l}lz;ag];f(x)+r[§11i;g]1f(x):2 (khong thoa man).
+Véi m#1, ham s f(x) don diéu trén [—1;0], do do:
rﬂ}g(f];f(x)+r[1lig}f(x):3<:>f(—1)+f(0)=3 <:>mT+1+m:3<:>m:§.

5

Vay m = 3 hda man yéu cau bai toan.

2. V6i m=0= f(x) = co do thi (CO). Toa do giao diém hai duong tiém can cua

x—1

(C,) 1 I1(L:1).

Goi M(xo;
X

Co f’(x):—(x_l)z.

Phuong trinh tiép tuyén cua (CO) tai M coddang y =— al

0

1
(xo —1)2 (x xo)

x, +1

xo—l'

Tiép tuyén tai M cat dudng tiém can dung tai A(l; j, cat duong tiém can ngang tai

Xy —
B(2x,-11).
2

C6 IA=—"—, IB=2|x,~1|.
|x0—1

Tam gidc /4B 1a tam giac vudng tai /, do do tam giac /4B can khi va chi khi /4 =IB.
x, =0 l:M(O;O)

= M(2;2)

=2lx —1 1)’ =1

Vay M (0;0) hodc M (2;2).

X, =2



1. Giai phuong trinh: 2cos3x.cosx —cos4x+sin2x+1= 2+/2sin (x + %j .

Loi giai
& cosdx+cos2x—cosdx+sin2x+1= Zﬁsin(x+%j .

< cos2x+sin2x+1=2sinx+2cosx
< 2cos’ x—2cosx+2sinxcosx—2sinx =0

< cosx(cosx—1)+sinx(cosx—1)=0

< (cosx—1)(cosx+sinx)=0

cosx=1 x:%+k27z
& = , (keZ).
\/Esin(x+£J:0 T ( )

4 x:—z-i'kﬂ'

x2+ilz(y+z) (x+1)(y+1)
2. Giai hé phuong trinh : 2x+ .
al +(\/(x+1)(y+1)+5)\/x+6=x2+4x+9 (2)

H

y+
Loi giai

biéu kién: x, y>-—1.

Ta co: mﬁ:(wz) (x+1)(y+1)

X 4+x+x
:W m:(y‘l‘l)ﬂy'i'l'i'ﬂy'i'l

(«/xxﬂjs +(\/xx+1j:(\/ﬁ)3 +(fr1).

X i 4 , _ s
:’f(mJ—f(x/y+l)-Xet f(t)=t+t= f'(t)=3+1>0, V1.

= f'(¢)dong bién.
- =./y+1 thay vao (2)ta dugc:

x+1 -

(2)= xVx+1+(x+5)Vx+6 =x* +4x+9

<:>x(\/ﬁ—2)+2x+(x+5)(m—3)+3(x+5)=x2+4x+9



@x(\/m-2)+(x+5)(m—3)=x2—x—6

x(x—3) +(x+5)(x—3)
Jx+142  Jx+6+3

z(x—3)(x+2)

x=3 (TM)
g X x+5

—_—t —x=-2=0
\/x+1+2 \/x+6+3

Ta co:

al + X+S -x-2=0 (v6 nghiém vi al + X+S
Jx+142 Jx+6+3 ’ Jx+142 Jx+6+3
Vx>-1).

-x-2<0,

Vay nghiém S = {3} .

3. Cho tap T ={1;2;3;4;5}. Goi H Ia tap hop tat ca céc s6 tw nhién ¢4 it nhat 3 chir s6 doi mot
khac nhau thuoc T . Chon ngﬁu nhién mot sb thudc H . Tinh x4c suat dé sb duoc chon co téng
cac chir s0 bang 10.
Loi giai
- S6 céc s tu nhién c6 3 chir s6 khac nhau thude T 1a: A;’ =60 sb.
- S6 céc s6 tu nhién c6 4 chir sé khac nhau thude T 1a: A;‘ =120 sd.
- S6 céc s6 tu nhién ¢ 5 chit s6 khac nhau thuoe T 13: 5!=120 sb.
Do do: tap H c6 so phan tir la: 60+120+120 =300 (phan tr).
Suy ra: n(Q)=300.
- Goi A la bién cb: “chon duogc sb tir H ¢6 téng cac chit sb béng 10”.
Céac s6 co 3 chir s6 khac nhau ma téng cac chir sb bé'mg 10 chi duoc lap tir cac bo s6: (1; 4;5)
va (2;3;5), sb cac sb loai nay la: 2.3!1=12 s6.
Céc s6 ¢6 4 chir s6 khac nhau ma tong cac chir s6 bang 10 chi dwoc 1ap tir bo sb (1; 2; 3;4), s6
cac s loai nay 1a: 4!=24 sb.
Do d6: n(A)=12+24=36.

i n(A
Vy xéc suat can tinh 1a: P(A)= Q _36_3

n(Q) 300 25
Cho hinh vuong ABCD ¢6 A(—l;2). Goi M, N lan luot 1a trung diém BC va CD. Goi
H 1a giao diém cia BN va AM . Viét phuong trinh dudng tron ngoai tiép tam giac HDN
biét phuong trinh duong thang BN :2x + y —8=0 va diém B c6 hoanh d¢ 16n hon 2 .

Loi gidi

Xét AABM = ABCN (C.C.c) = LMAB = ZNBC ,tt d6 suyra BN 1. AM .
Puong thang AM qua A va vudng goc véi BN nén c6 phuong trinh x —2y+5=0.



BNmAM:H:H(%;gj.

5
Tac6 AABH dong dang voi ABMH = AH =2HB = AB=4.
x; =3 (TM)
= 4= +1)Y +(y,-2) .
Vo +1) (7, -2) =2 e

= B(3;2).
_ . " 311
Goi P latrung diém AH = P g,? )
Ta gidc ADNH noi tiép duong tron duong kinh AN, I 1a trung diém AN .
2x+y—-8=0
YT S N(16).

Toa dd N la nghiém cua hé phuong trinh { {
x =

ﬁz%ﬁ:ﬂ(o;@.

Pudng tron ngoai tiép tam giac HDN ¢ tam [ (0;4) ,ban kinh IN = J5 , vay phuong trinh
dudng tron 1a x° +(y—4)2 =5.

Cau4. Cho hinh chép S.ABCD c6 ddy ABCD la hinh vudng canh a, ASAB 1a tam gidc déu va nam
trong mat phang vuéng goc voi (ABCD). Goi H 1a trung diém AB. Tinh thé tich khéi chop
S.ABCD va tan(SH ,(SCD)).

Loi giai

Tur gid thiét, ta c6 SH L (ABCD).

a3

Vi ASAB déu canh a nén SH :T.

Thé tich khdi chép S.ABCD:Vy pep = %SABCD SH==a"""=



Goi E latrung diém CD= HE L CD.

Tr H ké HK | SE tai K.

CD L HE
Ta ¢6 = CD L(SHE)=CD L HK .
CD LSH

K 1 SE

H
Mt khac = HK L1 (SCD).
HK 1 CD

Nhu vay (SH,(SCD))=(SH,SK )= HSK <90° (do ASHK vuéng tai K).

Xét tam giac SHE , ta co + = HK =

HK® SH? HE’

1 1 av?21
Pt

Tam gidc SHK vudng tai K : SK =/ SH” — HK? = 3‘1/2“ .

Nhu vay tan(SH,(SCD)) = tan HSK = HR _ &
SK 3

Cho hai da thuc P(x)=ax3+bx2—cx—b va Q(x)=x3+cx2—bx—a véi a,b,ceR,a#0.
Chirng minh rang G(x)zp(x)—Q(x)ZOVxeR thi a>b>c.

Loi gidi
Ta cod G(x)zP(x)—Q(x)=(a—1)x3+(b—c)x2+(b—c)x+a—b20, VxeR.

Dé y thay G(x) lién tyc trén R néu a—1>0thi lim G(x):—oo nén ton tai x, <O:G(x0)<0

x—>—0

suy ra vo 1y tuong tu néu a—1<O0thi lim G(x) = —o0 nén ton taix, > O:G(xo) <0 suy ra vd

ly .

)}(,ét treong hop a=1 suy ra G(x)=(b—c)x2+(b—c)x+a—b 1ap luan tuong ty ta cling co
b—c>0.

+Néu b=c suyra G(x)=a—b20:>a2b.

+Néu b>c.Khido G(x)20VxeR & (b—c) ~4(b-c)(a—b)<0.

& (b=c)(b-c-4a+4b)<0=b-c—4a+4b<0.

=4a>b-c+4b=4a>4b=a>D.

Vay taluon c6 G(x)=P(x)-Q(x)20VxeR thi a>b>c.

Gia st phuong trinh x’ —3x* +ax—b=0 ( v6i a,beR) c6 3 nghiém thuc dwong. Goi cac
X' +Xx) +Xx;

n+l n+l n+l 2

X tX, +X

Tim a,b dé i+i+...+i<\/n2+2oz1.

u, u, u

nghiém nay l1a x,,x,,x;. Dat u, = VneN.

n



Loi giai
Ta s& chirng minh (u,) la day giam.
2
o (xl” + X5 + X5 )(xl’”2 +x X ) - (xl"+1 +x0 4+ X )
Thatvay: u, —u,, = (

x]n+1 +x£l+] +x3n+l)(xln+2 +x1"+2 +xln+2)

Theo bat dang thirc BCS : (xl” + X, +X; )(xl’”2 +x +xl’”2) > ()cl”+1 +x" +x3””)2 .
Do d6: u, —u,,, >0,VneN. Vay (u,) la ddy giam.
Tacod: 9=(x +x+x) 23(xx, + x50 +xx,)=3a =>a<3 (1).

Vi (u,) 1a ddy giam Vne N nén:

1 1 1 _n X +x+x] 9-2a
—t—+.+t—2—= n= .
u, U, u, u, X +x,+x 3
_ I n? _ [ 2
Dodé: 224 p <P 12021 e 2224 N 2021 972a N7 2021y
3 3 n 3 n
=a2>3 (2)

Tu (1) va (2) a=3.
Véi a=3 tadugc: x, =x, =x, =1, suyra: b=1 (thir lai théa man).
Vay a =3,b=1 thoa yéu ciu bai ra.




