SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10

PHU THQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG
— NAM HOQC 2022 - 2023
PE CHINH THUC Mén: Toan

(Danh cho thi sinh thi chuyén Tin) i
Thoi gian lam bai 150 phit, khong ké thoi gian phat de
Dé thi co 01 trang

Céu 1 (2,0 diém).

a) Cho phuong trinh x* —2(m—2)x+2m—5=0. Tim m d phuong trinh c6 hai nghiém phan
biét x,, x, thda man L—FL =3.
X X

1043

9

b) Chimg minh ring P = i/2 +# + i/2 — 1a s6 nguyén.

Cau 2 (2,0 diém).

a) Tim nghiém nguyén ctia phuong trinh x* —2xy +8x +4 (v- 4)2 =0.
b) Chiémg minh ring néu m, n 13 hai sé tu nhién théa man 2022m> +m =2023n> +n thi
2022 (m+n)+1 1a sb chinh phuong.

Cau 3 (2,0 diém).
a) Giai phuong trinh v4x* —3x+15-3x+1=0.
b) Cho hai sb thuc a, b phan bi¢t. Quanh duong tron viét n s6 thuc doi mot khac nhau
(n > 3) sao cho mdi sb bang téng cua hai s6 dung lién ké no. Tim n va cac sé duoc viét néu
hai s dau tién dugc viét lan lugt 1a a va b.
Cau 4 (3,0 diém). Cho tam giac ABC ndi tiép dudng tron (O) cé duong cao 44,, duong trung
tuyén BB, va duong phan giac trong CC,. Goi D, E, F lan luot 1a giao diém cua A4, BB,, CC,
véi (0). Biét 4,B,C, la tam giac déu.
a) Chimg minh ring tam gidc ABC déu. 7 q
b) Goi M la trung diém cua doan thang CE, N la trung diém cua doan thang CD, [ la giao

diém cia AN va FM. Tinh AIF.
¢) Tia CI cat AF va (O) lan luot tai J va K. Ching minh rang / 14 trung diém cua CK.

Tinh i s6 2.
JF
Ciu 5 (1,0 diém). Cho a, b 1a cac s6 thuc duong théa man a’h+ab*> —2(a+b+ab) =0. Tim gia
2(a’b+ab*)+(1+2ab) -3
2ab '

tri nho nhét cta biéu thirc P =

Thi sinh khong dwgc sw dung tai liéu. Can b coi thi khong gidi thich gi thém.
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HUONG DAN CHAM CHINH THUC
(Huwéng dan cham c6 06 trang)

I. Mt s6 chii ¥ khi chAm bai tw luin

- Huéng dan cham thi dudi day dua vao 10 giai so luge cia mot cach. Khi cham thi giam khao can
bam sat yéu cau trinh bay 101 giai dy du, chi tiét, hop logic va co thé chia nho dén 0,25 diém.

- Thi sinh 1am bai theo cach khac voi huéng dan cham ma ding thi t6 chdm can théng nhét cho
diém twong Gmg véi thang diém ctia huéng dan cham.

- Diém bai thi 14 tong diém céc cau khong 1am tron sd.

IL. Pap an — thang diém
Cau 1 (2,0 diem).
a) Cho phuong trinh x* —2(m—2)x+2m—5=0. Tim m d¢ phuong trinh c6 hai nghiém phan
1

A w1
biét x,, x, thda man —+—=3.
X5

103 +i/2_10\/5
9 9

b) Chimg minh ring P = i/ 2+ 1a s6 nguyén.

Noi dung Pi¢m
a) Cho phuong trinh x°—2(m—-2)x+2m-5=0. Tim m dé phuong trinh c6 hai
nghiém phan biét x,, x, théa min 1 +L =3. 10
XX

Tinh duoc A’ =(m - 3)2 .

A'>0 m#3 0,25

Dé phuong trinh ¢ hai nghiém phan biét X, X, #0 thi = 5.
2m—-5#0 m # 5

. +x, =2(m-2)
Theo Vi-et co 0,25
XX, =2m-5

L 3 XM 3y, 23wy, @ 2(m—2)=3(2m—5) > m =11, 025
XX, X, X, 4 ’
Két hop diéu kién két lun m = % 1a gi4 trj can tim. 0,25
b) Chirng minh rang P —i/ 10\/— \/ 10;/5 1a s6 nguyén. 1,0

Ta o P3_2+109ﬁ+210f+3i/[2+—10f][2—10;/5][#%109[ \/2—10*/—] 0,25

<SP =4+ 3\/[ 10\/—}[ 109\/5].P<:>P3:4+2P 0,25

; 5 P=2
&P -2P-4=0(P-2)(P +2P+2)=0&| | 0,25
P +2P+2=0
Vi P2+2P+2=(P+1)2+1>0, VP nén phuong trinh P* +2P +2 =0 vd nghiém. 025

Viy P =2,hay P 1a sb nguyén (dpcm).
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Cau 2 (2,0 diém).
a) Tim nghiém nguyén ctia phuong trinh x* —2xy +8x +4(y —4)’ =0.

b) Chiémg minh ring néu m, n 13 hai sé tu nhién théa man 2022m> +m =2023n> +n thi

2022 (m+n)+1 1a sb chinh phuong.

Noi dung Piém
a) Tim nghiém nguyén ciia phwong trinh x° —2xy +8x+4(y — 4)2 =0(1) 1,0
Phuong trinh (1) < x* —=2(y—4)x+4(y—-4)" =0 (2)
Coi phuong trinh (2) 12 phuong trinh bac hai an x, ta can tim diéu kién ctia y dé 0,25
phuong trinh (2) c6 nghiém < A’ >0
o (y-4)-4(y-4)=3(y-4’20y=4. 0,25
Véi y =4 thi phuong trinh (2) c¢6 nghiém duy nhat x = 0. 0,25
Vay phuong trinh da cho c6 nghiém nguyén 1a (x;y) =(0;4). 0,25
b) Chitng minh rang néu m, n 1a hai s6 tw nhién théa min 2022m> + m = 2023n> +n
thi 2022(m+n)+1 1a s6 chinh phwong. L0
2022m* +m =2023n" + n < 2022m> —2022n* + m—-n=n’
0,25
& (m - n)(2022m +2022n + 1) =n’ (1)
+THI: V&i m=n tir (1) suyra m=n=0=>2022(m+n)+1=1 1a s6 chinh phuong,
+TH2: V6 i m#n =>m—n>0.
Goi (m—n; 2022m+2022n+1) =d 0,25
{m -n:d s : .
= . o =>n id =>nd=>md.
2022m +2022n+1:d
=2022m+2022n:d =1:d =d =1. 0,25
= (m—n;2022m+2022n+1) =1 hay m—n va 2022m+2022n +11a hai sb nguyén t6
cung nhau.
Mat khic (m—n)(2022m+2022n+1)=n> la sé chinh phuong nén suy ra| 02
2022(m+n)+1 1asb chinh phuong (dpem).

Cau 3 (2,0 diém).
a) Giai phuong trinh v/4x* —3x+15-3x+1=0.

b) Cho hai s6 thyc a, b phan biét. Quanh dudng tron viét n so thuc doi mot khac nhau
(n > 3) sao cho moi s6 bang tong cua hai s6 dirng lién ké nd. Tim n va cac s6 dugc viet néu

hai sO dau tién duogc viét lan luot la a va b.

Noi dung Piém
a) Gidi phwong trinh v/4x* —3x+15-3x+1=0 (1). 1,0
3x-120
Phuong trinh v4x* -3x+15=3x-1< 5 5 0,25
4x —3x+15:(3x—1)
bY Zl
= 3 0,25
4x* =3x+15=9x> —6x +1

Trang 2/6



xX=—
X2 l 3
= 3 S x=2 ©ox=2. 0,25
5x°=3x-14=0 7
X=-—=
5
Vay nghi¢ém cua phuong trinh l1a x = 2. 0.25

b) Cho hai s6 thwe @, b phén biét. Quanh dwong tron viét n s6 thwe doéi mot khac
nhau (n >3) sao cho mdi so6 bang tong ciia hai s6 ding lién ké né. Tim » va cacsé | 1,0
duoc viét néu hai sé diu tién dwoc viét 1an luot 1 ¢ va b.

Danh s6 cac s6 dugc viét lan lugt 13 a;a,;...a, voi a, = a;a, = b.

Tacoé a,=a; a,=b; a,=b—a; a,=—-a; a,=-b; a,=a—-b; a,=a=a,. 0,25
Suyra n<6. Ma n>3 nén n e{3;4;5;6}.
THI1: n=3.

Taco a,=a; a,=b; a,=b—-a.

Vi a,=a,+a,=>b-a=b+a=a=0= a, =a,(Loai).

TH2: n=4. 0.25
Tacod a,=a; a,=b; a,=b-a;a, =—a.

Vi a,=a,+a, = -a=b= a, =a,(Loai).

TH3: n=>5.

Taco a, =a; a, =b; a,=b—a;a, =-a;a; =-b.

Vi a;=a,+a,=0=b=0= a, =a,(Loai). 0.25

TH4: n=6.

Taco a, =a; a, =b; a,=b—a;a, =-a;a; =—b;a, =a—b.

Dé thdy a, = a, +a, ludn thoa min.

Dé cac s a, (i=1,6) phan biét thi ab=0; a#b; a#2b; b#2a ().

Vay n=6 va cac so dugc viet 1a a, =a; a, =b; a,=b—a;a, =—a;a; =-b;a, =a—b. | 0,25

Trong d6 a, b thoa man diéu kién (*).

Ciu 4 (3,0 diém). Cho tam giac ABC ndi tiép duong tron (O) c6 dudng cao A4, duong trung
tuyén BB, va duong phan giac trong CC,. Goi D, E, F lan luot 1a giao diém cua A4, BB, CC,
véi (0). Biét 4,B,C, 1a tam giac déu.
a) Chung minh rang tam giac ABC déu.
b) Goi M la trung diém cua doan thang CE, N la trung diém cua doan thang CD, [ la giao
diém ciia AN va FM. Tinh AIF.
c) Tia CI cit AF va (O) lan luot tai J va K. Chung minh rang 7 14 trung diém cta CK.

Tinh ti sb ﬂ.
JF
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Noi dung Piém
a) Chirng minh rang tam giac ABC déu. 1,0

A

F E
1
0
B A, C

D
Xét tam gidc A4,C vudng tai 4, c6 B, la trung diém canh AC nén A4,B, =%AC 0,25
Suy ra B|C, = %AC = AAC,C vudng tai C;, ma CC, la duong phan gidc cua goc C 0.25
nén C, la trung diém canh AB.
Laico A4,C,=B,C, = %AC nén 4,C; la duong trung binh cua tam gidc ABC, suy ra 4 0.25
1a trung diém canh BC.
Vay 4, B,, C, lan luot 1a trung diém cua cac canh BC, CA, AB. Suy ra AABC déu 025
(dpcm). _ _ ’
b) Goi M la trung diém ciia doan thiang CE, N la trung diém cia doan thang CD, L0
I 1a giao diém ciia AN va FM. Tinh AIF. ’

A

D
Vi AABC déunén AFBDCE 1a lyc giac déu. 095
Do d6 sd AF = sd FB = sd BD = sd DC = sd CE = sd EA = 60°. ’
Xét AFCM va AADN cb FC = AD, CM = DN, FCM = ADN = 60°. 05
Suy ra AFCM = AADN (c-g-c) = DAN = CFM. ’
— OAI = OFI = OIAF 1A t gidc noi tiép = AIF = AOF = 60°, 0,25
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¢) Tia CI cit AF va (0) lin hrot tai J va K. Ching minh riang / 1a trung diém

ctia CK. Tinh ti s6 ﬁ
JF

1,0

D

Tacd AOCE va AOCD la hai tam giac déu bang nhau suy ra OM = ON = %DE .

Lai c6 MN la duong trung binh ctia tam gidac CED = MN = %DE . Suyra AOMN déu.

= MON = MIN =60°= M,1,0,N cing thudc mot dudng tron.

0,25

Lai ¢6 OMC = ONC =90° = O,N,C,M cung thugc duong tron duong kinh OC.
Vay 5 diém O0,I,M,C,N cung thuoc mdt duong tron duong kinh OC.

Suy ra OIC = OMC =90° = OI 1 CK = I 1a trung diém cta CK.

0,25

Tr O k¢ OG L FM, OH L AN. Goi L la giao cua AN va CF.
Tacd6 AAOH = AFOG (trudong hop ddc biét cua tam gidc vudng)

— OG = OH = AOGI = AOHI = GIO = HIO.

= OI 1a phan giac cua goc FIL = oL _ E
OF IF

Ma L latrong tam AADC = or_1I_1 = IF =3IL (1).

OF IF 3
Goi ban kinh cua (O) 1a R= CE =R.

Xét AECF vuéng tai E ¢6 EF = CE.tan ECF = R.tan 60° = +/3R.
2
— FM =~ EF* +EM?* = 1/31!%2 +RT :RT‘/E.

Ma tr gide OIMC i tiép nén FI.FM = FO.FC = 2R,

2R?  413R IF  4J13R

=>[F=——= =[L=—=
FM 13 3 39

0,25

Vi tir giac OIAF 1oi tiép nén

4 JI3R JI3R 3J13R
13

LO.LF:IL.AL=§R :AL:TDAI+IL:T:>AI=

D& ¢6 NIC = NOC =30° = %M]\\l = 1J la duong phan giac trong goc I cua AAIF.

0,25
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JA 14 3
Suyra —=—=—.
JF IF 4

Céu 5 (1,0 diém). Cho a, b 1a céc s6 thuc duong théa man a’b+ab” —2(a +b+ab)=0. Tim gid

2(a’b+ab’)+(1+2ab)" -3

tri nho nhit cta biéu thirc P =

2ab
Noi dung Piém
Ta co
a2b+ab2—2(a+b+ab):0@ab(a+b):2(a+b)+2ab 0.25
oatb=21+242> +2e (a+b)’ -2(a+b)-820=a+b>4.
a b a+b
Lai ¢6 a2b+abz—2(a+b+ab)=o@1=i+ 2 S 11 0,25
ab a+b ab 2 a+b
2(a’b+ab’)+(1+2ab)’ -3 2ab(a’+b*)+(1+2ab)’ -3
- 2ab - 2ab
1+2ab) -3
=a’+b’ (1+2ab) :(a+b)2+2—L 0,25
2ab ab
=(a+b) +2- 11 =(a+b) + 3
2 a+b a+b 2
(aspp S, 04 12 223i/(a+b)2. 64 64 127 3_71
a+b a+b a+b a+b a+b 4 2 4 025
Vay gié tri nho nhét ciia P bang 771 Dau “=" xay ra khi va chi khi a =b =2.

Hét
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