SO GIAO DUC VA PAO TAO KY THI LAP PQOI TUYEN DU THI QUOC GIA

TINH PAK LAK NAM HQC 2013 - 2014
PE CHINH THUC MON: TOAN
(Pé thi gom 01 trang) (Thoi gian Iam bai 180 phut, khong ké giao dé)

Ngay thi: 24/10/2013

Cau 1. (5,0 diém)

Cho ham s6 y :3(1+ xz)\/l+ X —%(1 X )\/1— x* voi xe[0;1].

Lép phuong trinh tiép tuyén voi d6 thi ham sb biét tiép tuyén do co hé sb goc
|6n nhat.
Cau 2. (5,0 diém)

Jxy +34xy° +48)y*2® =1
Gidi hé phuong trinh 42X 2Y_, 32 _4
x+1 y+1 z+1

89 X4y223 —

Cau 3. (5,0 diém)
Cho tam giac ABC noi tiép trong duong tron (O;R),D 1a diém thudc cung BC
khong chtra A, goi H, I, K lan luot 1a chan duong vuodng goc ké tu D dén cac canh
AB AC BC

BC, CA, AB. Xac dinh vi tri cua diém D d@é téng S= dat gia tri nho
DK DI DH

nhat.

Cau 4. (5,0 diém)
Tim tat ca cac da thuc P(x) c6 hé s6 thuc théa man:
P(x+1)=P(x)+3x*+3x+1LVxeR.

e Thi sinh khong dugc st dung tai liéu.
e Giam thi khong giai thich gi thém.

Ho vaten thi SinN..........ouivn e e e Sé bao danh.............



SO GIAO DUC VA PAO TAO KY THI LAP PQOI TUYEN DU THI QUOC GIA

TINH PAK LAK NAM HQC 2013 - 2014
PE CHINH THUC MON: TOAN
(Pé thi gom 01 trang) (Thoi gian Iam bai 180 phut, khong ké giao dé)

Ngay thi: 25/10/2013

Cau 1. (5,0 diém)

X, = 2013
Cho déy céc s thuc {x,} duoc x4c dinh nhu sau:
Nl Xn + X_n
2
Tim lim 2o
n—>+o N

Cau 2. (5,0 diém)
Tim tat ca cac s6 nguyén duong n dé phuong trinh (x+1)"+(1-x)"+(x+3)" =0
c6 mot nghiém nguyén.

Cau 3. (5,0 diém)
Chu:ng to rang trong 1008 so nguyén duong khong vuot qua 2014, ludn ton tai
it nhat mot sb chia hét cho mot sé khéc trong dé.

Cau 4. (5,0 diém)
Cho tr dién ABCD, trén cac canh AB,AC va AD lan luot lay cac diém M,N va
Psao cho AB=k.AM,AC=k.AN va AD=(k+1).AP V6i k>1 tuy y. Chimg minh rang

mét phang (MNP) ludn ludn di qua mot duong thang ¢ dinh.

e Thi sinh khong dugc st dung tai liéu.
e Giam thi khong giai thich gi thém.

Ho vaten thi SinN..........ouivn e e e Sé bao danh.............



SO GIAO DUC VA PAO TAO KY THI LAP POI TUYEN DU THI QUOC GIA
TINH PAK LAK NAM HQC 2013 - 2014
HUONG DAN CHAM MON: TOAN
(Hwong dén chim gom co 4 trang) Ngay thi: 24/10/2013
Cau Pap an Pi¢m
1 .
Cho ham so y=3(1+ xz)\/1+ X —%(1 X )\/1—x2 voi xe[0;1]. Lap >
phuong trinh tiép tuyén voi d6 thi ham sd biét tiép tuyén c6 hé s6 goc
I6n nhat.
TXD: D=[0;1]. 1
Hé s6 goc cua tiép tuyén véi d thi ham sé tai M(x;y) thudc do thi 1a:
y'=9xV1+ X* +13xy/1-x%.
CO y'=9xv1+ x* +13xy1-x° :g.Sx.Z\/H x? +%.x.2\/1— X* < L
2 2
3 Haxy +(2v14 ) JB L +(2v1-¢7)
272 2 2
1
:§(13x2 + 4)+E(4—3x2) =16
4 4
3x =231+ X’ 1
Max y'=16 khi < x=2v1-x? <—>x:£—> y:%
J5 15
x e[0;1]
Phuong trinh tiép tuyén can lap 1&: 1
y=16 x—— 46\/7 < y=16x —ﬁ
JE 15
2 y +3 xy +48yz° S
Giai hé phuong trinh sau: < 4x 32 =
X +1 y +1 7+1
8'x*y?z® =1
Jxy +34xy° +48/y°2° =1(1) 1
4x N 2y N 3z :1(2)
x+1 y+1 z+1
8°x*y?z° =1(3)
T 3) suyra z>0, két hop véi (1) suyra y>0;x>0
Tu (2) ta co: 1




1 3X 2y 3z

= + +
x+1 x+1 y+1 z+1
_ X X X y y z z z
= + + + + + +
x+1 x+1 x+1 y+1 y+1 z+1 z+1 z+1

*

3 2 3
>8s 4 3 J 2 ‘ 3
(x+1)" (y+1) (z+1)
1 4x y 3z _
y+1 x+1 y+1 z+1
X X X X y z z z
+ + + + + + +
x+1 x+1 x+1 x+1 y+1 z+1 z+1 z+1

*

4 3
> 83 X 7 y ’ 3
(x+1) (y+1) (z+1)
1 4x 2y 27 _
z+1 x+1 y+1 z+1
X N X N X X y y N z N z
x+1 x+1 x+1 x+1 y+1 y+1 z+1 z+1

*

4 2 2
> 8g X 7 y 5 z 5 -
(x+1) (y+1) (z+1)

Tir cac bat dang thuc trén ta duoc:
12,812

1 2848\/ XY’z
(x+1)4 (x+1)12(y+1)8(z+1)12

1 , X8y226
2 288 8 2 6
(y+1) (x+1) (y+1)"(z+1)

12,66

1 2838\/ XY’z
(z+1)3 (x+1)12(y+1)6(z+1)6

Nhan vé véi vé cac bdt:
1 S 89 i X32 y16224
(x+1)4(y+1)2(z+1)3 (x+1)32(y+1)16(z+1)24
0 X4y223
(x+1)4(y+1)2(z+1)3
= y =
x+1 y+1 z+1
x _y _z 1
Xx+1 y+1 z+1 9

o 8x'y?7* <1, két hop voi (3) thi dau “=”

Xay ra nén: , két hop véi (2) ta dugc




Hx:y:z:% thoa mén (1).

Vay h¢ co nghiémx:y:z:%

Cho tam giac ABC noi tiép trong duong tron (O;R), D 1a diém thugc
cung BC khdng chita A ciia (O;R), goi H, I, K 1an Iugt 1a chan dudng
vudng goc ké tir D dén cac canh
BC, CA, AB. Xac dinh vi tri cia
diém D deé tong

_AB AC BC
dat gia tri
DK Dl DH
nho nhat.

V& DM (M € BC) thoa min BDA = MDC .

ADAB dong dang ADCM nén AB _MC
DK DH
AC BM

ADBM dong dang ADAC nén — = ——
DI DH

, AB AC BC MC BM BC BC
Do d6: S = =2
DK DI DH " DH DH HD HD

Dé S nhé nhat thi HD 16n nhat

khi d6 D 1a diém chinh giita cua cung BC khdng chira A

Tim tat ca cac da thirc P(X) ¢ hé s6 thuc thoa man:
P(x+1)=P(x)+3x*+3x+1VxeR

P(x+1)=P(x)+3x*+3x+1VxeR «
P(x+1)+x*=P(x)+x>+3x* +3x+1LVxeR ¢
P(x+1)—(x+1)’ = P(x)-x*,vxe R(1).

bat Q(x)=P(x)-x%, (1) ©Q(x+1)=Q(x)(2).

Cho x cac gia tri: x=0;1;2;3;..., tir (2) ta duoc:
Q(0)=Q(1)=Q(2)=Q(3)=..., tir d6 suy ra phuong trinh (2) c6 vd sb
nghiém xe N nén Q(x+1)—Q(x)=0

< Q(x)=a, véi a lahdng sb, suy raP(x)=x’+a.
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Thir lai: P(x+1)=(x+1)’ +a,
P(x)+3x2+3x+1:x3+a+3x2+3x+1:(x+1)3+a nén
P(x+1)=P(x)+3x*+3x+1 VxeR.

Vay P(x)=x*+a, véia 1a hing so.




SO GIAO DUC VA PAO TAO KY THI LAP POI TUYEN DU THI QUOC GIA
TINH PAK LAK NAM HQC 2013 - 2014

HUGNG DAN CHAM MON: TOAN
(Hwong dan cham gom co 3 trang) Ngay thi: 25/10/2013

Cau |Pap an Diém

1 X, = 2013 5

Cho day céc so thuc {x,} duge xé4c dinh nhu sau: 1.
Xn+1 = Xn +—
Xn
2
X
Tim lim =

N—>-+o0 n

<\ 1 2 2 1 2
Tu Xoa =Xy F 2= Xy =X +?+2(1)>xn +2
n n

X2 > X +2

X2 > X2 +2
%% = X2 > X3 +2n(2)

X2 > X2, +2
Két hop (1), (2) ta duoc:

X2

n+1

S <x§+2+i(n21)

<X +2+ .
Xy +2n 2n

2

2 2 11 1 1
=SXE<Xy+2(n-D)+=(=+=+..+——
n<X{+2( ) 2(1 5 _1)

<x12+2(n)+1 E+1+...+1
2{1 2 n

< x12+2n+l (12+...+12) i+...+i
2 12 2

n

2 1 1 1 1
<X{+2n+= |n + +o.t
2 1-1 1-2 (n—l)”

< x12+2n+% n(l—l)

n




1
:>x§<x12+2n+§\/ﬁ

Tom lai : tir (2) va (3) taco :xg+2n<x§<xf+2n+%\/ﬁ (n>1)

2 2 2
3X0+2<X—<X—+2+—
n n n 2Jn
2
TR o
=2; Im +Z+
rlr—!m nN—-+o0 n 2\/7
X2
Vay le7=
N—+w

Tim tat ca cac s6 nguyén duong n dé phwong trinh
(x+1)"+(1-x)" +(x+3)" =0 6 mot nghiém nguyén.

Truong hop 1 : n 1456 ty nhién chan thi
(x+1)n +(1—x)n +(x+3)n >0, VxeR
X+1=0
—dau (=) xay ra < 11-x=0 v0 nghiém
3+x=0
= n khong thoa mén.

Truong hgp 2 : n =1, phuong trinh ¢6 1 nghi¢m nguyén (x =-5)
= n=1 thoa mén.

Truong hop 3 : n 1as6 ty nhién Ié (n>3)

Néu nghiém nguyén x 1a s6 chén thi vé trai phuong trinh 12 56 1¢,
vo ly.

Vay nghiém nguyén néu c6 phai 1a so 1é :

bat : (x+1=2y), phuong trinh tr¢ thanh :
(2y)" +(2-2y)" +(2+2y)" =0
<y +(1-y) +(1+y)" =0

n n
<:>y”+ZCr'f(—l).yk+ZCr'f.yk=O
k=0 k=0

oy +2(C0+Cny .. +C”_1y”_l)=0
@y”+2+2(Cny +...+Cr?_ly”_1)=0
:2+2y2(c§+...+C,’;‘1y”‘3)=—y”

=2y
=y=+1hoac y=+2

Kiém tra : khong thoa man
Kétluan: n=1

Chtng t6 rang trong 1008 sé nguyén duong khong vuot qua 2014
ludn ton tai it nhat mot s6 chia hét cho mot s khac trong do.
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Gia sir cho 1008 s6 nguyén duong batky a,, a,,.....a,,, khong qua
2014. ’ ’
Ta biéu dién cac s6 a, =2%.g, voi k, nguyén khdng am, con g; 1a so
nguyén duong 1é, g, <2014, i =1,1008.

Chi c¢6 1007 s6 nguyén duong 1¢ nho hon 2014

Vay trong 1008 s6 nguyén duong 1é g, ,,...., 0y, N0 hon 2014

Theo nguyén ly Diricblet ton tai i, j sao cho g, =q; ung vai hai sO
a =2"q, a,=2"q;, k <k, hodc k, <k (i, j=121008)

= a,‘a, hodc aia, (diéu phai chiing minh)

Cho tir dién ABCD, trén c4c canh AB,AC va AD lan lugt 13y cac
diém M,Nva Psao cho AB=k.AM,AC =k.AN va AD =(k+1).AP Vé&i

k>1 tly y. Hdy ching minh rang m3t phang (MNP) ludn luon di
qua mot duong thang cb dinh.

Goi I 14 trung diém canh AD
Xét tam giac ABD : trén duong thang Bl lay diém E sao cho BE
nhan I lam trung diém.

1
Tir gia thiét ta co : MP = AP =AM =72 AD—{-AB
Mat khac :

ME = AE - AM = BD - AM
(ABCD la hinh binh hanh)

=ﬁ—ﬁ—%ﬁ

—ve-a5-"UE (g

Tu (1) va (2) — hai véc to: MP,ME cung phuong
Viy MP di qua diém E ¢ dinh.

Twong ty NP qua diém P co dinh ( | 14 trung diém ciia CF)

T6m lai mit phang (MNP) ludn ludén di qua mot duong thang cb
dinh EF (Diéu phai chirng minh)




