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TINH THAI NGUYEN NAM HQC 2022-2023
‘ Mbén thi: TOAN (CHUYEN)
DPE CHINH THUC Thoi gian lam bai: 150 phit, khong ké giao dé

Caul. (1,5 diém) Cho a,b,c 1a cac sb thuc duong théa man ab +bc + ca =2022
(2022+a> )(2022+b” (2022 +¢7)
(a+b)2 .(b+c)2 .(c+a)2
Céu 2. (1,5 diém) Tim tit ca cac gia tri nguyén duong cua tham sé m dé phuong
trinh x> —(m+3)x+m+1=0c6 hai nghiém x,,x, phan biét, khac khong thod man gia

Tinh gi4 tri clia biéu thirc Q=

2 2
trj ctia biéu thirc 4= (ﬁ] + (ﬁj 1a mot sé nguyén.

Céu 3, (1,0 diém) Cho da thirc P(x)co tit ca cac hé sb 1a cac sb nguyén. Biét ring
a,b,c1a ba sd nguyén phan biét thoa man P(a)=P(b)=P(c)=2022. Hoi phuong
trinh P(x)-2023 =-c06 nghiém nguyén khong? Vi sao?

Céiu 4. (1,0 diém) Tim céac s6 nguyén t a,b,c sao cho: a* +5* +c* +54 =11abc

Cau 5. (1,0 diém) Cho 4 1a mdt tap con cua tap sb tu nhién N. Tap A c6 phﬁn tur
nho nht 1a 1, phan tir 16n nhat 1 100 va mdi phan tir x thudc 4(x = 1)ludn bicu
dién duoc dudi dang x =a+btrong d6 a,b thudc A (a c6 thé bang b). Hay tim mot
tap 4 c6 sb phan tr nho nhat. Giai thich cach tim?

Céu 6. (2,0 diém) Cho tam giac ABC (AB < AC) ¢6 ba goc nhon ndi tiép dudng
tron (O) va co truc tam H. Goi D, E, F 1an luot 1a chan duong caoké tr 4, B, C
ctia tam giac ABC. Goi I 1a trung diém canh BC, P 14 giao diém cua hai duong
thang EF va BC. Puong thing DF cit dudng tron ngoai tiép tam giac HEF tai diém
thar hai 1a K.

a) Ching minh PB.PC=PE.PF va KE song song v6i BC;

b) Puong thang PH cit dudng tron ngoai tiép tam giac HEF tai diém th hai 1a Q.
Chung minh t&r giac BIQF noi tiép.

Céau 7. (2,0 diém) Cho ba diém A, B, C phan biét theo tht ty ciing nim trén mot
dudng thang Qua diém B keé duong thing d vudng goc voi duong thang AC; D la
mot diém di dong trén duong thiang d (D # B).Duong tron ngoai tiép tam gidc ACD

cit duong thing d tai diém E khac D. Goi P, Q 1an luot 1a hinh chiéu vudng goc
cta diém B trén cac dudng thang AD va AE. Goi R 1 giao diém cua hai dudng
thang BQ va CD, S 1a giao diém cua hai dudng thing BP va CE. Ching minh:

a) Tu giac PQSR noi tiép;

b) Tam duong tron ngoai tiép tir giac PQSR ludn thudc mot duong thing cb dinh
khi diém D di dong trén dudng thing d .



DAP AN

Cau l. (1.5 diém) Cho a,b,c 1a céc sb thuc dwong théa man ab +bc+ca =2022
(2022+4” )(2022+5 )(2022+¢* )

Tinh gia trj ciia biéu thice 0=

(a+b)2.(b+c)2.(c+a)2
Taco: 2022+a* =a* +ab+bc +ca =(a +b)(a+c)
Tuong tu : 2022+5” =(b+a)(b+c) 2022+c¢* =(c+a)(c+b)

Thay vao Q ta dugc Q=1
Ciu 2. (1,5 diém) Tim tat ca cac gia tri nguyén dwong ciia tham s6 m dé
phuong trinh x* —(m+3)x+m+1=0c6 hai nghiém x,x, phin biét, khac khong
2 2
thoa mén gia trj ciia biéu thirc 4= (ﬁJ +(ﬁ] 12 mot sé nguyén.
X, X
Taco: A=(m+3) —4(m+1)=m* +2m+5=(m+1) +4>0(Vm)
Vay phuong trinh da cho c6 hai nghiém x,, x, phan biét, khac 0 < m = -1
X +x,=m+3

Ap dung dinh 1y Vi-et ta co : {

xx,=m+1

2 2 2 2 2 2
A:(xlj +[XZJ :[)614_)62) _2={(X1+x2) - x1x2:| _9
X2 Xl x2 )C1 xlxz

2 2 2
_|mAAm+T) S (s %),
m+1 m+1

Vé6i mnguyén duong, biéu thirc 4e 0 4:(m+1)
m+1=1 m = 0(ktm)

S| m+l1=2< | m=1(tm)
m+1=4 m = 3(tm)

Vay m=1,m =3thoa man yéu cau bai toan

Ciu 3, (1,0 diém) Cho da thirc P(x)c6 tat ca cac hé s0 12 cac sb nguyeén. Biét
ring a,b,c1a ba s6 nguyén phan biét théa méan P (a)=P(b)=P(c)=2022. Héi
phuong trinh P(x)-2023=-¢6 nghiém nguyén khong? Vi sao?

Taco P(a)=P(b)=P(c)=2022 < P(a)-2022=P(b)-2022=P(c)-2022=0

Khi d6: a,b,c 1a 3 nghiém phan biét cta da thire P(x)-2022.

Do dé, ton tai da thirc Q(x) c6 cac hé s6 1a cac s6 nguyén sao cho:



P(x)— 2022 = (x - a)(x - b)(x - c)Q(x)
Gia su, phuong trinh P(x)-2023 =0c6 nghiém nguyénx=d .
Khi d6, P(d)-2023=0< P(d)-2022=1
Ta lai co, P(d)-2023=(d—a)(d-b)(d-c)0(d)

Vay (d-a)(d-b)(d—-c)0(d)=1=1.1=(-1).(-1)(*)

d—a,d—b,d —cla 3 s6 nguyén phan biét. 0(d)la s6 nguyén.
Do do, tir (*) suy ra d —ae{-L;1};d -be{-1;1};d —ce {-1;1}
Theo nguyén 1y Pi-rich-1¢ thi ¢6 it nhét 2 trong ba s6 d —a;d —b;d — cbang nhau.
Diéu nay mau thuln v6i d —a;d —b;d —c1a 3 s6 nguyén phan biét.
Vay diéu gia sir 1a sai.
Tém lai: Phuong trinh P(x)-2023 = 0khong c6 nghiém nguyén.
Ciu 4. (1,0 diém) Tim cac sb nguyén tb a,b,c sao cho: a* +b* +c¢* +54 =11abc
Thl: a#3;b#3;c#3
Vi a,b,cla cac s6 nguyén t6 nén khi d6

a* =1(mod3),b* =1(mod3),c* =1(mod3)= a* +b* + ¢* = 0(mod3)
Ta cod a* +b* +c* +54=0(mod3);11abc =1(mod3)hodc 11abc = 2(mod3)
Vay truong hop nay khong thoa man
TH2: Trong 3 sd a,b,ccé it nhat mot sd bang 3
Khong mat tinh tong quat, gia sit a=3. Ta co :

3*+b* + ¢ +54=33bc < b* +¢* +135=33bc(*)

. [33bc=0(mod3)
' {135 =0(mod3)

Mit khac b,c1a cac sb nguyén t nén »* = 0(mod3)hodc b»* =1(mod3);c* =0(mod3)
hodc ¢* =1(mod3)

= b*+¢* =0(mod3)

4 _

Vay tir b*+¢* =0(mod3)= {b4 =0(mod3)

c EO(mod3)
Do b,cla céc sb nguyén tdnén h=c=3
Thayb = ¢ =3vao (*) ta thdy théa man
Viy a=b=c=3
Céu 5. (1,0 diém) Cho 4 13 mjt tip con ciia tap sé tw nhién N. Tip A c¢6 phin
tir nhé nhit 1a 1, phin tir 16n nhat 1a 100 va mdi phén tir x thuge 4(x# 1)ludn



biéu dién dwegc dwédi dang x =a+btrong d6 a,b thudc A (a cé thé biang b). Hiy
tim mdt tip 4 c6 s6 phan tir nhé nhat. Giai thich cich tim?

Gia st A c6 sb phan tir 1 n, ta sap xép chiing theo thir tu 1=x, <x, <...<x, = 100(1)
Suy ra voi mdi ke {1;2;3;....;11—1}'[.’:1 co x, =x,+x; <x, +x, =2x, VOl 1<, j < k(2)
Ap dung két qua (2)ta thu duogc x, <1+1=2;x, < 2+2=4;x, < 8,x,<16,x, < 32,x, < 64
Suy ra tip 4 phai c6 it nhat 8 phan tu

Gid st n=8= x, =100

Vi x, +x, <324+64=96<100= x, =2x, =50

Vi'xg+x,<16+32=48<50= x, =2x, = x, =25

Vi x, +x, < 8+16=24<25= x, = 2x, = x, =12,5(mAu thuan)

Véi n=9tacotap 4= {1; 2;3;5;10;20;25;50;100} thda man yéu cAu bai toan

Ciu 6. (2,0 diém) Cho tam giac ABC (AB < AC) c¢6 ba géc nhon ni tiép
dwong tron (O) va cé truc tam H. Goi D, E, F lan lwgt 1a chan duwong cao ké tir
4, B, C ciia tam giac ABC. Goi I 1a trung diém canh BC, P 1a giao diém cia
hai dwong thing EF va BC. Puong thing DF cit duong tron ngoai tiép tam
giac HEF tai diém thi hai 1a K.

a) Chirng minh PB.PC=PE.PF va KE song song voi BC
Ta co: Z/BEC = /BFC =90° = BFEC 1a tir giac noi tiép
= APFB - APCE(g.g) = PB.PC = PE.PF (1)



Céc tt giac BFHD, HEKF ndi tiép nén

/EBC =/HBD = Z/HFD = ZHEK = /BEK = KE//BC

b) Pwong thing PH ciit dwong tron ngoai tiép tam giac HEF tai diém thir hai

12 Q. Chiing minh tir giac BIQF ndi tiép.

X¢&t APHE va APEQcO . Z/HPE = /HPF; /PEH = /PQF

= APHE ~ APFQ(g.g)= PH.PQ = PF.PE(2)

PB _PQ

PH PC
PB _PQ _

- PC

— /POB = /PCH = BHOC 12 tlr giac ndi tiép

Khi 6 £4FQB=/FQH + /HQOB = /FEH + /HCB =2 /FCB = /FIB

Vay ti giac BIQF 1a ti giac noi tiép

Cau 7. (2,0 dlém) Cho ba diém A, B, C phan biét theo thir tuw cung nim trén

mot duong thang Qua diém B ké duong thang d vuong goc voi duong thang
AC; D la mjt diém di dong trén duong thing d (D # B).Dwong tron ngoai tiép

tam giac ACD cit dwong thing d tai diém E khac D. Goi P, Q lan lwot 12 hinh
chiéu vudng géc ciia diém B trén ciac dwong thang AD va AE. Goi R 1a giao
diém ciia hai dwong thing BQ va CD, S la giao diém ciia hai duwong thing BP
va CE. Chung minh:

D

Tu (1) va (2) suy ra PB.PC = PH.PQ =

X¢ét APBOva APHC ¢0 : ZBPC = Z/HPC;— = APBQ~ APHC(c.g.c)

Q S
E
a) Tir giac PQSR ndi tiép
Do ti gidc ADCE ndi tiép nén LADE = /ACE = /SBC = ZABP = ZACE = SB = SC
tuong tu , ta cO £SEB = /SBE = SC = SEnén S 1a trung diém CE
Cmtt R ciing 13 trung diém CD



Do RB=RC,SB=SC = ASRB = ASRC(c.c.c)

— /BSR = Z/CSR = /BEC = Z/BAP = ZBOP = POSR 14 t&r giac noi tiép

b) Tam dwong tron ngoai tiép tir giac PQSR luén thugc mot duwong thing c6
dinh khi diém D di dong tren duwong thang d.

Goi (I) 1a duong tron ngoai tiép tr gidc POSR, goi L 1a trung diém cua AD

Taco: RL//AC,RS//DE = ZLRS =90°

Suy ra LS la duong kinh cua duong tron (I)
Goi M, N lan luot 14 trung diém ciia doan thang DE, AC

Khi d6 N 1a diém cb dinh. Lai ¢6 ML//AE,NS//AEva ML = NS = ;AE nén tur giac

MNLS 13 hinh binh hanh, suy ra 713 trung diém MN
Ma ZMBN =90°nén IN = IB
Vay I thudc duong trung truc doan thang BN c6 dinh



