TRUONG THPT CHUYEN KI THI CHON HOQC SINH GIOI KHU VUC
LE THANH TONG- QUANG NAM DH& PBBB NAM HQC 2022 - 2023
PE PE NGHI MON THI: TOAN LOP 11

(Thoi gian 1am bai 180 phat khong ké thoi gian giao dé)

HUONG DAN CHAM
Cau 1 (4 diém).

Nhan xét dugc x, >0,vn>1.

Theo BPT C6 si, x =%xn 20D Lo 0 suyra x> 2 /il >2,vn>2. (1 didm)
n n—

nx

n

X =, + 20D gy
2 nx

n

Taco: f(x)=5x+ 2002
n X

0< f '(x):%— 2“‘:”%% (do (*)) (1 diém)

V&i moi X,y €[2,+0) , theo dinh li Lagrang- c6 ce(X,y) hay ce(y,X) sao cho:

£ (x)=f ()= F'©lIx-y] 7
1 (1 diém)

:‘f(x)—f(y)‘s?x—yl

Do vay f la anh xa co suy ra day (x,) cé gidi han L

Trong phuong trinh xac dinh day cho n dan téi vo cung ta dugcL = % L+% Sl=2.,

Do d6 két luan Limx_ =2 (1 diém)
Céu 2 (4 diém).

Truong hop 1 :Deg P =0,degQ =0 khdng thoa



Truong hop 2: DegP=p>1,DegQ=q>1

Nhan xét: Da thuc DegP(Q)=15 va c6 h¢ s6 cao nhat la 1
Nén hé s6 cao nhat cia P(x),Q(x) déu bang 1
Pathac Q(X) ¢ hé sb ty do bang 0 (vi Q(0)=0)
Pa thae P(Q(x)) c6 tap nghiém la S ={1,2,3,...,15}

Mt khac Deg(P(Q))= p.q (0,5 diém)

. =1 =15 [g=3 =5 .
Canbang bactacé p.gq=15= q : d : “ : q 0,5 diém)
p=15 | p=1 (p=5 (p=3

cja=1 _ . Q(x) =x o
+Khi {p=15 Thitaco {P(x)=(x—1)(x—2)...(x—15) la nghiém

p=1
P(x)=x+C =P(Q(X))=Q(x) +C =(x-1).(x-2)...(x-15)+C

_15
+Khi {q Thi

Do Q(0)=0=C=-15!
P(x) =x+15!

Q(x) =ﬁ(x-i)_15! (1 diem)

Vay ta co cap nghiém la

+Khi {q=3

=5

Thi P(X) = (X=X, ) (X=X, ) (X = X3 ) (X =X, ) (X = X5)
Q(X)=x’—ax*+bx (Do Q(0)=0)

Taco P(Q(X))=(Q(x)—x)(Q(X) =X, )(Q(X) — X3 )(QX) =%, )(QX) = X5)



Suyra Q(x)=x 1=15

Mdi phuong trinh Q(x) =, ,i=1,5 ¢6 ba nghiém a. ,b.,c.

Theo Binh ly Viettacé a +b +c, =—a Vie{1,2,3,4,5},ab +bc, +ca =b

5
Ciing theo Vietstacé D (a +b +¢)=(1+2+..+15)=>a=24

i=1

Talaico (a +b +¢) =a?+b? +c2+2(ab +be +ca ) =>a’ +b? +c? =a’— 2b

Suy ra i(aﬁ +b’ +ci2) (12 +2% + ...+152):> a’ —2b® =248
i=1

Do P(Q(x)) c6 nghiém la 1 nén trong 5 phwong trinh Q(x) =X, c6 b nghiém Ia

(Lb;.c;)=b;" +¢;” =247 =3mod4

Ma n*=0,1mod4 nén vo ly (1 diém)

+ Khi {p=3:> P(X)=(Xx—%) (X =%, )(X=%,),Q(x) =x° + ax* + bx® + cx* + dx

Tacé P(Q(x)=0< Q(x)=x,i=1,3
M®di phuong trinh Q(x) = x. €6 5 nghiém a ,b,,c, ,d. e,

3

Tadit A ={a,b,d, e, a,b,c;d;e;} = JA=S

i=1

Taco a’+b*+c?+d’ +¢e’ =%(12+22+...+152)=% Voly (1 diém)

Thur lai va két luan
Cau 3 (4 diém).
Gia st n 1a s6 tu nhién thoa yéu cau caa dé bai

Ca mdi n ton tai N sao cho n= p..p,.p,...py



Trong d6 p; 1a s6 nguyén t6 voi moi i=1,N va p,<p,<..<p,)
Tl gia thiét ta co : p.p,Ps... Py + Py Pse Py + .o+ Py Py + Py = 2022 (*) (1diém)
Suy ra p, |2022= p, €{2,3,337}

Néu p, =337 dem thay vao (*) thu gon ta co :

PP, s Pyyg + Py PgeePyyg + oo+ Pyy-=5=> Py, =5=Nn=5.337=1685 (1 diém)
Khi p, =2 Thi (*) thanh 2" +2"" + .. +2+1=2""-1=2022(vo ly) (1 diém)
Khi p, =3 Thi (*) thanh p,.p,p;...3+ P, P;...3+...+ Py_4-3+3=2022

Py P, Pae Pyt Py Paee-Pygt ot Pyy =673=py, 1673 (VOIyVI p,,=2)

Thi lai va két luan n=1685 (1 diém)

Céu 4 (4 diém).

a/ Ta co: «.DCK = £ACK = £ABC = zHBC = £HDC.

Xét tir gi4c noi tiép CDHK ¢

£C=2zDva«D + 2K =180%nén 2C + 2K = 180° suy ra CD // HK

suy ra tir giac CDHK Ia hinh thang can. (1 diém)



nén DH = CK = «DBH = £ZKBC

= BK la dudng ddi trung cua goc B = tir gidc BDKC 1a tu giac diéu hoa

= BD_KD _, spkc-BckD
BC KC
Két hop voi CDHK 14 hinh thang can suy ra DB.DH =CH .CB (1 diém)

b/ Vi tir gidc BDKC I ttr giac didu hoa nén E_E;) =E_2

= 2 duong phan giac trong cia 2DBC va «DKC cit nhau tai diém E thuéc CD ; 2
duong phan giac ngoai cia 2DBC va 2DKC cét nhau tai diém F thuoc CD

= B va K thudc duong tron Apollonius cua tam giac DBC va DKC dung trén doan
CD co6 duong kinh EF.

+ Ta lai co:
BEK =360° - BCK — (EBC + EKC) = 360° — (90° + BIC) —%(DBC +DKC) =180°-BIC.

Suy ra tir giac BEKI nai tiép. (1 diem)
+ Tur trén suy ra I cling thudc duong tron Apollonius cua tam giac DBC dung trén
doan CD nén IE la phén giac cua goc DIC

suy ra b_ED_KD hay 1D _1€ renpcia phan giac cua géc IDK
IC EC KC KD KC

Lai c6 .CAK = 2DAH = 2CAB
Do d6 phép d6i xing truc CD bién DI thanh DK, bién AB thanh AK nén bién diém
J thanh diém K. Phép d6i xting truc CD bién duong tron Apollonius cua tam giac
DBC dung trén doan CD thanh chinh n6, ma K thudc duong tron Apollonius nén J
cling nam trén duong tron do.
Vay bén diém B, I, K, J ndm trén dudng tron Apollonius caa tam giac DBC dung
trén doan CD c6 tam 1a trung diém EF thudc duong thang CD. (1 diém)
Céu 5 (4 diém).

a/ (2 diém) Tinh xac suat dé An va Binh lay ra duoc bbn vién cliing mau
Tagoi A,A, lan luot 12 bién c6 An lay ra dwgc hai bi tring , 2 bi den

Goi B,,B, lan luot la bién cb Binh lay ra dwoc hai bi trang , hai bi den



Truong hop ca hai déu Iy ra hai bi den

1 ¢C2 1 1 ”
P(AdBd):P(Ad).P(Bd):CZ .Clzo =g (1 diém)
10 13 13

Trudng hop ca hai déu ldy ra dugc hai bi tring

— C120 C32 _ 15
CZ CZ 572

P(AB)=P(A)P(B,)

. , 15 1 67 .2
ultaccongtaco P(Cl=—+—=—— 1diém
Qui tic cong (C) =52t 7%~ 1726 (1diem)

b/ ( 2 diém)

Taky hiéu 2D, 2T ,1T1D lan luot 14 c4c bién cb lay duoc 2 bi tring , 2 bi den , 1

bi trang va 1 bi den va cac bién c6 4y 1a xung khic

Goi n,,n, lan lugt 1a s bi trong hop cua An va Binh . Ta c6 n,<n, va

n,+n; =25

Vagoi d,,d, lan luot 1a 6 bi den trong hop cua An va Binh . Ta c6 d,<d;

. N, <Ng 25=n, + Ny <2n, ng 213 .2
Tu = = (1 diém)
n,+ng; =25 n,+ng =25 n,+ng; =25
X Ky Kg 21 : X
be cho P(2D)=—-2.2=0,42=— <50k, k; =21n,n;=n,n,;:5 va
n, Ng 50

Nén c6 hai truong hop xay ra
Truwonghepl: n,=5=n,=20=d,.d;, =42=d, =3,d; =14
Va do d6 sé bi trang trong hop cta An va Binh lan luot 14 2 va 6

L _012= PUTID)=1-0,42-0,2=0,46

Vay P(2T) = 20

oN



Truwong hep2: n,=10—=n, =15=d,.d, =63=d, =5,d, =9

Do d6 sb bi trang trong hop cua An va Binh lan luot 12 3 va 6
Vay P(2T) = %% =0,12= P(1T1D)=1-0,42-0,2=0,46 (1 diém)

Két luan : 0,46



