TRUONG THPT CHUYEN BAC NINH PE KIEM TRA PINH Ki LAN 2

TO TOAN - TIN NAM HQC 2019 - 2020
Mén thi: TOAN 10 Chuyén
(Dé thi gom 01 trang) Danh cho cac lép 10: Toan 1, Toan 2

Thoi gian: 150 phiit, khéng ké thoi gian phdt dé

Cau 1 (3,5 diém).
1) Cho phuong trinh 3x* +6X — 2\/(x -3)(x+5)-m=0 (1)
a) Giai phuong trinh khi m =46.
b) Tim tat ca cic gia tri cua tham sé m sao cho phuong trinh (1) ¢ hai nghiém
phén biét.

(3x+ y)(x+3y)\/@ =14

2) Giai hé phuong trinh
) P © {(x+ y)(x2+14xy+ yz):36

Cau 2 (3,0 diém)
Cho tam gidc ABC, goi M 1a trung diém cua canh AC va D 1a diém trén canh BC sao
cho BD = DM. Gia sir rang 2BC? - AC2 = AB.AC. Trén tia ddi cua tia AC lay diém P
sao cho AB = AP.

1. Chtng minh DM la tiép tuyén duong tron ngoai tiép tam giac BMP.

2. Chang minh AD la phan gidc cua goc BAC.

3. Tinhtich BD.DC theo AB va AC.

Cau 3 (1,0 diém). Cho a,b 1a céc sb thuc duong. Chting minh:

\/(1+ab)(a+b)+\/(a2+b)(b+1)+\/(b2+a)(a+1) -

a? +b? a(b2+1) b(a2+1)

Cau 4 (1,5 diém).

1) Mot to gidy duge xé thanh 4 manh, mdi to gidy trong mot sd to gidy trong bdn
manh nho nay lai duoc xé thanh 4 manh nhé nira, va mot trong cac manh nho nay lai
dugc xé thanh 4 manh,..., tiép tuc nhu vay thi ¢ khi nao ta thu duoc 2019 méanh giy
hay khdng? Vi sao?

2) Cho n nguyén, n>1 thoa man 3" —1:n°. Chtirng minh rang n chén va n khéng
chia hét cho 4.

Cau 5 (1,0 diém). Tim tit ca cac ham s f :R —> R sao cho

f(xy+f(x))+f(x+2yf(x))=2xvx,yeR.

Thi sinh khong dwoc sw dung tai liéu. Can bg coi thi khong gidi thich gi thém.
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Cau Néi dung Piém
a) m=46 , PT c6 hai nghi¢gm x,, =1+ J17 2:5
diém
b) PK ~-5<x<3. Pt t=,/(x—3)(x+5) , 0<t<L.
Ta c6 phuong trinh 3t* —2t —m+45=0 (2)
Pt da cho ¢6 2 nghiém phan biét < PT antco 1 nghiém t € [0;1)
Lap bang bién thién ciia ham f (t) =3t* — 2t +45 trén [0;1).
Tir bang bién thiéntacoé me {13?4}&)(45; 46).
caul |2PK xy=>0 1
(3diém diém
) [3(x+ y)2+4xy}/xy:14
HPT < , Dit X+ Y =U, /Xy =V
(x+ y)[(x +Y) +12ny =36
(3u® +4v*)v =14 -
Tacé hé (*) (hé dang cap bac 3)
u(u®+12v*)=36
Nhan thay vV # 0 nén dit u = kv . Hé (*) tro thanh
V?(3K? +4)=14 p |Xty=3
=>k=6=>u=3v=—= 1 =X, Y langhiém
vk (k?+12)=36 2 |xy=-
4
1 3+2v2 3-242 || 3-242 3+22
PTt*-3t+==0=(Xxy)= \/_; V2 , \/_; v2
4 2 2 2 2
1. Tu 2BC? - AC? = AB.AC suy ra 2BC2 = AC.(AB + AC) = AC.CP =1
Cau 2 2CM.CP. Tir @0, ta c6 CB> = CM.CP, vay CB Ia tiép tuyén cua duong tron | diém
(3diém ngoai tiép tam gidc MPB.
2. Do BD =DM nén DM ciing 1a tiép tuyén cua duong tron (MPB). Suy ra 1
/DBM = /BMD = /BPM. Suy ra Z/BAM = /MDC. Vay t gidc | diém

AMDB la tir gi4c noi tiép. Suy ra AD la phan giac cua géc BAC.




3. Do tinh chét phén giac ta cé BD _ _ABBC s pc-ACEBC

AB + AC - AB+AC

_ AC.AB.BC®*  AC’.AB

BD.DC = = _
(AB+AC)?2  2(AB+AC)

. Suy

ra

diém

Cau3
1diém

pat a® +b* = x;a(b2 +1)= y;b(a2 +1): z  (x,y,2>0)

Ta viét BDT can ching minh lai duéi dang:

\/x+y+\/y+z+\/z+x >3J2, VX, y, 2>0 (*)
y

z X
Theo BDT Cauchy cho hai s6 khdng am, ta co:
X+Yy2> 2\/x—y

y+222\/ﬁ = (X+y)(y+2)(z+x)>8xyz
Z+ x> 2z

- (x+y)(y+2z)(z+x) .
Xyz 28 (1

Mt khac,ap dung bét déng thire Cauchy cho 3 s khdng am, ta lai c6:

\/X+y+\/y+z+\/2+X23i/(x+y)(y+z)(z+x) (2)

z X y Xyz

Tur (1) va (2), hién nhién BDT (*) dugc ching minh hoan toan.

DAu bang xay ra khi va chi khi x =y = z. Vay ta c¢6 diéu phai chang minh.

1dié

Cau4
1diém

1. S6 cac manh gidy tang 1én sau mdi 1an xé 1a 3( manh) (day la dai luong

bat bién trong qua trinh xé gidy)
O lan xé thir n, s6 manh gidy la 1+3n (manh) véi n 1a sb tu nhién.

Vi 2019 chia hét cho 3 nén khong thé thu dugc 2019 manh gidy

2. Giasir n 1é. Goi p 1a wdc nguyén té nho nhat cua n. suy ra plé.

0.75

diém




Tacd 3" =1(mod p) = p # 3 . Theo dinh li Fecma nho ta c6
3"* =1(mod p)

Goi h 12 s8 nguyén duong nhé nhit sao cho 3" =1(mod p)

Khid6é h|n,h| p—1.Do p lawéc nguyén té nho nhat cia nnén h =1,
Do d6 3=1(mod p) = p chén (mau thuan vsi p 1¢).

Viy diéu gia st sai nén suy ra N chan

+) Goi V,(n) =k e N" = v, (n°) = 3k

0.75
Taco V,(3"-1) =v,(3-1) +Vv,(3+1) +Vv,(n)—1=k + 2. didm
Do 3"-1in° = v,(3" -1 2v,(n°) = k+ 223k =k <l ma
keN =k=1hay v,(n)=1.
Vay n chinva n khdng chia hét cho 4 (dpcm).
Cau5 | Giasatham f:R —> R théa man (1): 1
1diém .
diem

f(xy+ f(x))+ f(x+2yf(x))=2xVx yeR.
Ki higu P (U;V) chi viéc thay (X;y) boi (U;V) vao (1).

+ P(x;,0)= f(f(x))+ f(x)=2x Vx.Piéundy din dén f Ia don anh.
That Vay, gia st co f(a): f(b) thi suy ra
2a=1f(f(a))+f(a)="f(f(b))+f(b)=2bnén a=bh.

+ P(x;1)= f(x+ f(x))+ f(x+2f(x))=2xvx,
P(x;%): f(%x+ f(x))+ f(x+ f(x)):ZX,VX.

Két hop hai diéu trén suy ra f (X+2f (X)): f (%X—F f (X)),VX, ma f

1a don 4nh nén xay ra X + 2 f (x):%x+ f(x),Vx< f(X)=_7X,VX.




	Toan 10 Chuyen - De
	Toan 10 Chuyen - DA

