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PHU THQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG
‘ NAM HQC 2022-2023
PE CHINH THU'C Mén: TOAN CHUYEN

Céu 1. (2,0 diém)
a) Cho phuong trinh x*-2(m—-2)x+2m-5=0. Tim m dé phuong trinh c¢6 hai nghiém

A 1A . ~ 1 1
phéan bi€t x;x,théa man —+—=3
X X,

b) Chtng minh ring P :i/ 10[ \/ ;f 1a s6 nguyén

Cau 2. (2,0 diém)

a) Tim nghiém nguyén ciia phuong trinh x* —2xy +8x+4(y—4) =0
b) Chung minh rang néu m,»1a hai sb tu nhién thoa man 2022m> +m = 2023n> + nthi
2022(m+n)+11a s6 chinh phuong

Cau 3. (2,0 diém)

a) Giai phuong trinh v4x> —3x+15-3x+1=0

b) Cho hai s6 thuc a,bphan biét. Quanh dudng tron viét nsé thyc déi mot khac
nhau (n > 3)sao cho mdi sO bang tong ctia hai s6 dung lién ké nd. Tim nva céc s6
duoc viét néu hai sb dau tién duoc viét 1an luot 1a ava b

Cau 4. (3,0 diém) Cho tam gidc ABCnéi tiép duong tron (0)co6 duong cao 44, , duong
trung tuyén BB va dudng phan giac trong CC . Goi D, E, F lan luot 1a giao diém cuia
AA;;BB,;CC,v6i (0). Biét 4B,C 1a tam giac déu

a) Ching minh rang tam gidc ABC déu
b) Goi M la trung diém cta doan thing CE, N 1a trung diém cta doan thing ¢D. 113

giao diém cta ANva FM.Tinh £AIF
c) Tia CIcat 4F va (O) lan luot tai J va K. Chimg minh rang 7 1a trung di€ém cua
JA

CK . Tinh ti s6 2=
JF
Cau 5. (1,0 diém) Cho a,b1a céc sb thuc duong thda man a*h+ab* —2(a+b+ab)=0.
2(a’b+ab’ )+ (1+2ab) -3
2ab

Tim gi4 tri nho nhat cta biéu thirc P =



] DAP AN
Cau 1. (2,0 diém)
c¢) Cho phuong trinh x* -2(m-2)x+2m-5=0. Tim m dé phwong trinh c6 hai
nghiém phéan biét x;x, théa man 1,1,
XX
Tinh dugc A'=(m-3)

A'S 0 m#3

Pé phuong trinh ¢ hai nghiém phén biét x,,x, # 0thi = 5
2m—-5#0 m# >

X, +x, :2(m—2)

XX, =2m->5

Theo Vi-et ta co : {

i+i:3<:>m=3<:>x1 +x, =3x,x, <:>2(m—2)=3(2m—5)<:>m=£(tm)
XX, X, X, 4

A 11
Vay m=—

ay 4

d) Chitng minh ring P = §/2+10;6 +§/2—10;B 12 s6 nguyén

Ta co :

oy, 103 2_M \/( 10\/_J£21()\/_]!\/ L, 10M3 \/21()[}
9 9 9 9 9
o P —4+33/4—38010P o PP =4+2P

P=2
P> +2P+2=0(vn)
Véay p=2hay P la sO nguyén
Cau 2. (2,0 diem)
¢) Tim nghiém nguyén ciia phuwong trinh x> —2xy +8x+4(y—4) =0(1)
Phuong trinh (1) x> —2(y-4)x+4(y-4) =0(2)
Xem phuong trinh (2) 12 phuong trinh bac hai 4n x, ta cAn tim diéu kién cua y dé
phuong trinh (2)c6 nghiém < A'> 0
o (y-4) -4(y-4) =3(y-4) 20 y=4=x=2
Vay phuong trinh da cho c6 nghiém nguyén (x;y)=(2;0)

c>P3—2P—4=0c>[

d) Chirng minh ring néu m, 12 hai sé tw nhién théa man 2022m> + m = 2023n> +n
thi 2022(m+n)+11a sb chinh phuwong
2022m° +m =2023n" + n < 2022m*> —2022n° + m—n=n’



< (m—n)(2022m+2022n+1)=n" (1)
Thl : Véi m=n= (1) m=n=0=2022(m+n)+1=11a s6 chinh phuong
Th2: Véi m# n=>m-n>0.Goi (m—n;2022m+2022n+1)=d

m—n:d e s ) )
= Co=>nid =>nid=>m:d

2022m+2022n+1:d
=2022m+2022n:d = 1:d = d =1:>(m—n;2022m+2022n+1)=1hay m-nva
2022m +2022n+11a hai s6 nguyén t6 cing nhau
Mat khac (m—n)(2022m+2022n+1)=n’1a s0 chinh phuong nén suy ra 2022(m+n)+11a so
chinh phuong (dpcm)
Cau 3. (2,0 diém)

¢) Giai phwong trinh v4x* -3x+15-3x+1=0 (1)

3x-120

Phuong trinh v4x* -3x+15=3x-14 | 5
4x* =3x+15=(3x-1)

XZl le

Rt 3 Rt 3 Sx=2
4x* —3x+15=9x" —6x+1 5x*=3x—14

Vay x=2

d) Cho hai s6 thuc a,5phan biét. Quanh dwdng tron viét »s6 thue ddi mot khac

nhau (n>3)sao cho mdi s6 bang tong ciia hai s6 ding lién ké n6. Tim nva céc
sf) dugc viét né'u,hai s6 diu tién dwoc viét 1an lugt1a ava b

Danh s6 céc s6 dugc viét theo thur tu 14 a;a,;...;a, V61 a, =a;a,=b. Taco :

a,=a,a, =bya,=b—aja, =—-a;a, =-b;a, =a-b;a, =a=aq,

Suy ra n<6.Ma n>3=ne {3,456}

Thl: n=3=4q,=a;a,=b;a,=b-a

Via, =a+a,>b-a=b+as a=0=a, =q,(loai)

Th2:n=4=a,=a;a, =b;a,=b—a;a, =—a

=a,=a,+a,=>—-a=b= a, =a,(ktm)

Th3:n=5

=a,=a;a,=b;a,=b-aja, =—a;a, =—-b

=a,=a,+a,=0=>b=0= a, =a(ktm)

Th4:n=6

=a,=aa,=b;a,=b—a;a, =—a;a; =-bya,=a—>b

D& thiy a, = a, +a,1ludn thda min

Pé céc s6 a, (z = 1,_6)phﬁn biét thi ab# 0;a # bya = 2b;b # 2a(*)



Vay n=6va cac $b duoc viét 1a a,=a,a,=b,a,=b—a;a, =—a;a, =-b;a,=a—b

Ciu 4. (3,0 diém) Cho tam gidc 4BC ndi tiép dwong tron (0)co6 duwong cao 44,
duwong trung tuyén BB va dwdng phan giac trong CC,. Goi D,E, F 1an luot 1 giao
diém ciia 44 BB;CC,véi (0). Biét 4,B,C,1a tam gidc déu

d) Chitrng minh ring tam giic 4BC déu
Xét tam gidc 44,C vudng tai 4 co B,la trung diém canh 4Cnén 4B, :%AC
Suy ra BC, = ;AC = AAC,Cvudng tai C,, ma CC,1a duong phan gidc cua ZCnén C, 1a

trung diém canh 4B
Laicod 4C =BC, = ; ACnén 4,C la duong trung binh ctia tam gidc 4BC,suy ra 4,1a

trung diém canh BC
Vay 4,;B,;C lan lugt 1a trung di€m cua cac canh BC,C4, ABnén A4BC déu (dpcm)



e) Goi M Ia trung diém ciia doan thing CE, N 1a trung diém ciia doan thiang CD.
I 12 giao diém ciia AN va FM.Tinh 4IF

Vi A4BC déu nén AFBDCE1a luc giac déu

Do 46 sd AF = sd FB = sd BD = sd DC = sd CE = sd EA = 60°

Xét AFCM va AADN ¢6 FC = AD,CM =CN, ZFCM = ZADN = 60°
Suy ra AFCM = AADN(c.g.c) = ZDAN = ZCFM

— £0AI = ZOFI = OIAF 13 tlt gidc noi tiép = ZAIF = ZAOF = 60°



f) Tia CI cit AF va (O) lan lwot tai Jva K. Chirng minh ring 713 trung diém

ctia CK . Tinh ti s6 J4
JF

Ta c6 AOCE va AOCD 12 hai tam giac déu bang nhau nén OM =ON = ;DE

Lai c6 MN la duong trung binh ACED = MN = ;DE. — AOMN déu

= ZMON = /MIN =60°= M, 1,0, N cung thuoc mdt duong tron

Lai c6 ZOMC = ZONC =90° = O, N, M, C cung thudc duong tron duong kinh OC
Vay 5 diém 0,1,M,C, N cing thudc mot duong tron dudng kinh 0C

Suy ra ZOIC = ZOMC =90°= OI 1 CK = I1a trung diém cua CK

Tt O ké OG L FM,0H 1 AN.Go1 Lla giao cia AN,CF

Ta c0 AAOH = AFOG = OG = OH = AOGI = AOHI = ZGIO = ZHIO

= OI la phan giac cua £FIL = g}l; _L

IF
Ma L 1a trong tdm A4ADC = OL_IL_1_ =3IL(1)
OF IF 3

Goi ban kinh cua (O) [a R nén CE =R
Xét AECF vuodng tai E ¢6 EF = CE.tan ZECF = R.tan 60° = R\/3
R RJ13

2

= FM =NEF* +EM* = 3R2+7

Ma tir gidc OIMC ndi tiép nén FI.FM = FO.FC = 2R



2

_ 2R :4\/ER:IL:£:4\/ER
FM 13 3 39

Vi tr gidc OIAF nd1 ti€p nén :

4 f 13R RV13 _3JI3R
13

LO.LF=1L.AL=§R2 = AL =" A1+1L=T:>A1_

Dé& co6 /NIC = ZNOC =30° = ; ZNIM = IJ 1a dudong phan gidc trong goc I cua
J4 14 3

JF IF 4
Cau 5. (1,0 diém) Cho a,b1a céc s6 thue dwong théa min a’b+ab> -2(a+b+ab)=0.
2(a’b+ab’ )+ (1+2ab) -3
2ab

AAIF =

Tim gia tri nhé nhat cia biéu thirc P=

Taco:
a’b+ab’ —2(a+b+ab)=0<:> ab(a+b):2(a+b)+2ab
2 8

©a+b:%+—+22
a b a+

+2 & (a+b) —2(a+b)-820=a+b>4
Laico

a2b+ab2—2(a+b+ab)=0c>1=i+ 2 ©L=l_ 1
ab a+b ab 2 a+b

2(a’b+ab’ )+ (1+2ab) -3  2ab(a’+b”)+(1+2ab) -3

2ab B 2ab
2
:a2+b2+%:( )+2__
2ab
1 1 2 1 3
=(a+b) +2-| -——— |=(a+b o
(axb) + (2 a+bj (a+b) + 5 +3
_(a+b) + 64 W3 >3\/( ¥ 64 127 3 _71
a+b a+b a+b 2 a+b a+b 4 2 4

Vay MinP=741<:>a=b:2



