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Cau 1. (2,0 diém) Cho ham sb y=x*—3x* +mx+4-m c6 dd thi (C,) va duong thang d :x+y-3=0.
Tim tat ca cac gia tri cia m sao cho d cét (C,,) tai 3 diém phan biét A,B,1 (I thudc doan AB ) ma
tiép tuyén tai A véi dd thi cét lai d6 thi tai diém M khac A thoa man tam giac AMB can tai M.

x> —y*+3y*—3x=2

X2+ 41— % —3\/2y— y> =-2

Céu 2. (1,0 diém) Giai hé phuong trinh: {

Cau 3. (3,0 diém) Cho hinh chdp S-ABCD c6 day ABCD Ia hinh vuéng canh a,SA=SB,SC = SD

a) Khi SA=SC va gdc gitra dudng thang SA va mit phang (ABCD) bang 60°. Tinh khoang cach
tir A dén mat phang (SCD)
b) Khi hai mit bén (SAB) va (SCD) vuéng goc véi nhau va tong dién tich hai tam giac SAB va
2

SCD bing 7110. Tinh dién tich thiét dién do mat phang qua S, vudng géc AB tao véi hinh chop.

Cau 4. (1,0 diém) Goi S la tap tat ca cac sb co 7 chir s6 ma tong cac chir sé cua né bang 59. Lay ngiu
nhién mot sé trong S . Tinh xac suat dé s dugc chon chia hét cho 11 .
Cau 5. (2,0 diém) Cho n 12 s6 nguyén duong (n>2), xét day so hitu han a,,a,,...,a,, dugc xac dinh

nhu sau:

a1:2n,ak+1:@,ls k<2n-1

Chang minh rang: 2a_—a_, >2*"*

n+1

Cau 6. (1,0 diém) Cho cac sé nguyén duong n >k >1. Tim hing sé T(n,k) 16n nhit sao cho véi moi sb
thuc x,,X,,...,x, thi bat dang thirc sau day dlng:

2 (Xi_xj)ZZT(n,k) > (xi—xj)2

I<i<jsn I<i<j<k
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Cau 1. (2,0 diém)
+) Phuong trinh hoanh dé giao diém cua d va (Cn) :
X° =3x* + mx+4-m=3-x(1) & (x—1)(x* —2x-1+m)=0
< x=1hodc x*-2x-1+m=0(2)
Duong thang d cit (C,,) tai 3 diém phan biét khi va chi khi (2) ¢6 2 nghiém phan biét khac 1> m <2

+) Goi a,b la nghiém phuong trinh (2) thi a+b=2
Xét A(a,3-a),B(b,3-h),1(1,2) 1a cac giao diém cua d va (C,) thido a+b=2 nénllatrung diém AB

+) Phuong trinh tiép tuyén tai A:
A:y=(3a*—6a+m)(x—a)+a’-3a’+ma+4-m

Phuong trinh hoanh d¢ giao diém cua A va A :

(3a® —6a+m)(x—a)+a®—3a’ +ma+4—m=x"—3x* +mx+4-m

— (x—a)’(x+2a-3)=0

Vay An(C,) tai M(3-2a, y(3-2a))

Véi y(3—2a):—8a3+24a2—18a—2ma+2m+4=(—8a+8)(a2—2a—1)—10a—2m
Do a*-2a-1+m=0 nén a’-2a-1=-m. Suy ra y(3—2a)=6ma—6m-10a+12
Ta dugc: M (3—2a,6ma—6m-10a+12) nén

IM = (2(1-a),(6m-10)(a—1))

Vecto chi phuong cta d la U =(-11)

Ma tam gidc MAB cantaiM < IM -G =0

<—>1+3m—5:0<—>m=%( do a=1)

Ddi chiéu diéu kién m< 2, ta duoc

Dap s6: m =g



Cau 2. (2,0 diém) Diéu kién: x*<1,2y—y?=1-(y-1)220« (y-1)2<1
Taco: (1) & xX*—3x=y>-3y*+2

o x3=3x=(y-1)°-3(y-1)

Xét f(x)=x>-3x thi f'(x)=3x*-3<0vxe[-11]va f(X)=0«<> x==1
Suy ra f(x) dong bién trén [-1,1].

Ma x,y-1le[-11] nén f(x)=f(y-D) < x=y-1

Thay vao phuong trinh (2) dugc

X2 +2+1-%° —3J1-%* =0

$o X +2=2V1- & X'+ 4 +4=4(1-x*) > x* +8x* = 0$

<> x=0 nén y=1 (thoa man diéu kién)

Vay hé c6 nghiém duy nhat (x, y) = (0;1)

Céu 3. (3,0 diém)

a) D& co tam giac SAC déu. Goi O la tam ABCD thi khoang cach tir A d¢én (SCD) bing 2 lan khoang

1 1 14 a~f42
= Nen dA,(SCD) :T

= +
SO* ON? 3a°

cach d tir O dén (SCD). Goi N la trung diém CD thi %

b)

----------*.' -

Goi M, N lan luot 13 trung diém caa AB va CD. Do hai mit bén (SAB) va (SCD) vudng goc véi nhau
nén géc MSN =90".

bit SM =y,SN =x. Tam giac SMN vudng tai S néntacé: x¥*+y*=a* (Do MN =a ).

, 1 1 1 1 a 7a° 7a
Mat khac: S ... +S =—.SM-AB+=-SN-CD==-y-a+=—-Xx-a=—-(X+y)=— =X+ Yy=—.
. 2SBB AaSCD 2 2 2 y 2 2 ( y) 10 y 5



1 11 1 (492 6a’
Do d6 tacod: Sy ==Xy ==-=| (X+y)*=(x*+y*)|==" a’|=—.
S y 5 2[( y) ( Y):| 4( o5 j 5
Cau 4. (1,0 diém)
1<a,<9;0<a,,4a,,...,a,<9
Goi aa,...a, 1as6 thoa man dé bai vai SAS 280G
a+a,+--+a, =59(1)

Vay s6 phan ti cua khdng gian mau 1a s6 nghiém cua (1).

Tacod (1) & (10-a,)+(10-a,)+--+(10—-a,) =11 hay X +X, +---+ X, =11(*) trong d6
x, =10-a, = 1<x,<9 VA 1<x,, X,,..., X,<10. Do CAC X, trong nghiém cua (*) khong vuot qua 10 nén sé
nghiém cua (*) la C}. Vay |Q|=C,.

Co aa,...a, chihétcho 11 nén |(a +a,+a,+a,)—(a,+a,+a;)|=112233;.... Két hop véi (1) ta duoc
a,+a,+3;,=24 (2) va a, +a,+a;+a, =35 (3). Phuong trinh (2) twong duong
(10-a,)+(10-a,)+(10-a;) =6 nén twong ty (1) c6 s6 nghiém la C..

Phuong trinh (3) twong duong (10-a,)+(10-a,)+(10—a;)+(10—a,) =5 nén tuong tur (1)
c6 s nghiém la C? .

Vay s6 cac sb c6 7 chit s6 ¢o tong 1a 59 va chia hét cho 11 1a [Q,| = CZ-C?. Do d6 xac suat ciia bién ¢

2 3
cantimla P(A) = Cs 6C 4
ce 21

Cau 5.

Truéc hét, ta chang minh: a, =k-CX vk :1<k <2n bang quy nap
V6i k=1,a, =C;, =2n. Dung.

Giastr a, =k. C) voi k>Lk<2n-1

k'Can(Z”_k)zcgn(Zn—k)z (2n)! (2n—k) = (2n)!

" K2n -1 (k+1)!(2n_k_1)!(k+1)=(k+1)c2n+

Xét a =

- z 2. k k-1 A k-1
Mat khac, co: kC,, =2n-C,.° nén a, =2n-C, ",

H A. 0 1 2 n-1 n n+l n+2 2n-1
Lai co: Cy,, <Cy 1 <Cppy <--<Cpy =Cy > Coy > G > -Gy
Nén a <a,<---<a, =a,,>a,,> >,

n+1

2n
Viy Ya <2n-a,,

k=1



Nén a,, >2°"".

Vi a,=a,, néntaduoc: 2a —a ,=a , >2"""
Day 1a diéu phai chirng minh

Cau 6.

Taco: (x—x)* = nixiz—(zn:xij va (xi—xj)zzkixf—(zk:xij

i=1 1<i<j<k i=1

n n 2 Kk k 2
Bat dang thtc tro thanh: anf—(inj zT(n,k){kaf—(in] }
i=1 i=1 i=1 i=1

Nhan xét rang chi can xét T (n,k) > 0. Ngoai ra bén vé trai co n—k bién khong xuat hién & bén phai va
vé trai nho nhat khi cac bién d6 bang nhau. Vay ta xét khi tat ca cac bién d6 bang 0

ot i8]

Hay (1003 31 | 267003

, N k k N
Néu kT (n,k)—n>0, cd thé chon (x,X,,...,x,) sao cho > x =0 va » x =0 mau thuan.
i=1 i=1

Vay ¢6 kT (n,k)—n<0 hay T(n,k)sE.

k

n n 2 i k 2
Bay gio ta can chitng minh anf—(inj ZE kaf—(inj ] VO MO X, X,,..., X, -
i=1 i=1

i=1 i=1

n n 2 k 2
Bat dang thuc twong duong voi n )| x2 > [Z X, —E(Z Xij
i=1 i

i=k+1

n n 2
Ap dung bét dang thic Cauchy-Schwarz n” x? > ﬁ( > x.]

i=k+1 i=k+1 I
n Kk
Ta chi con phai chieng minh n—nkA2 > (A+B)? —EBzvéri A= x vaB=>x.
- i=k+1 i=1

Bat dang thic can chiing minh tuong duong véi (kA—(n—k)B)? +k(n—k)B2 > 0nén ludn dang.

VayT (n,k) :E la hang s6 16n nhat thoa man








