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TRUONG THPT CHUYEN NAM 2023 — LAN 2
BAI THI MON 1: Mén Toan chung
Dé thi gom cé: 01 trang Danh cho tat ca cac thi sinh thi thi

Thoi gian lam bai: 90 phut
(khéng ké thoi gian phat dé)
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Cau 1. (2,0 diém) Cho biéu thic:
4x+8  3x+3Jx  3x—11Wx-10
A= - +
x—4  2x+3Jx+1 2x-3Jx-2
3
2x+1
2) Tim tat ca cac so thuc x dé 4 nhan gia tri nguyén.
Céu 2. (2,0 diém) Mot hoi truong c6 374 ghé, dugce xép thanh nhiéu diy, sé ghé ¢ mdi diy bang
nhau va khéng vuot qua 30. Hay tim s6 day ghé cua hoi truong biét rang: néu ké mdi diy thém 2 ghé
va bo sung thém 1 day ghé (s6 ghé & mdi day van bang nhau) thi tong s ghé 1a 432.
Cau 3. (2,0 diém)
1) Tim tit ca cac gia tri cia m dé do thi ham sé y = (m—1)x+2m+3 cit hai truc toa dd Ox,Oy

, Vo1 x>0,x#4.

1) Chimng minh ring A=

twong tmg tai hai diém 4, B phan biét sao cho tam giac OA4B c6 dién tich bang 4.
2) Chimg minh ring, véi hai s6 thuc @, b bat ki, it nhat mot trong hai phuong trinh (an la x) sau
day c6 nghiém: x> —2ax—(a’ —4b> +1)=0 va x> —4bx—(b* —2ab—a)=0.
Cau 4. (3,0 diém) Cho duong tron () co6 duong kinh 48 va M la mot diém nam trén (0)(M khac
A,B). Trong nira mat phing chira M , c6 b la duong thing AB vé cac tia Ax, By vudng goc voi
AB . Tiép tuyén tai M cua (O) cit cac tia Ax, By lan luot ta1 C, D.
1) Chimng minh ring duong thing AB la tiép tuyén cta duong tron duong kinh CD.
2) Vé duong tron (/) qua M , tiép xuc vai Ax tai C. Tia OC cat duong tron (/) tai diém thu
hai /. Chimg minh rang J la trung diém cua OC .
3) Goi E la trung diém cua OA4. Chimg minh ring duong thing qua £ va vudng goc véi BC
cat OM tai mot diém thudc duong tron (7).
Cau 5. (1,0 diém)

1) Hay chi ra mdt so thuc x khac 0,+1 dé x+ £ la sb nguyeén.
X

2023
2) Cho x 12 mét sb thuc khic 0,+1 thoa man x+ - 1a s nguyén. Chimg minh ring (,\-— l)
X

la sO vo ti.
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BAI THI MON 2: Mén To#n chung

Cau Pap an Pi¢m
Caull | 4x+2)  3Wx(x+) . 3x—11Jx =10 0,25
Lodiem | == (-2 @r+hx+) @Vx+HRx-2)

o4 3 3x-11x-10
Ji-2 2dx+1 @Vx+D(Wx-2)
e 424x +1) N -1k =10 3Jx 0,25
Vx+D)(Wx-2) @Jx+D)x-2) 2Vx+1
~ 3x-3Wr-6 3 0,25
SV +)Wx-2) 2Jx+1
L= 3V 3Gxeh 3 3 0,25
CVx+DWx-2) 2¥x+1 2Jx+1 2Jx+1 24x +1
Cau 1.2 |+ Dé chimg minh: 0< A<3 0,25
1,0diém |+ Vi A4 1a so nguyén nén A e {1;2;3} 0,25
HA=1=x=1 0,25
+)A=2=>x= 2
16
HA=3= x=0
" = SR ——— 0,25
ét hop dicu kién ta co cac gia tri x thoa man la 0,1—,1.
Ghi chii: Néu hoc sinh lap luan 2\/; +1 la udc cua 3 vatimra x € {0;1} thi khong cho
diém nao tir d6 dén hét cau.
Ciu2 + Goi x la s6 diy ghé va yla s6 ghé mbi day trong hdi truong lic binh thuong. 0,25
2,0 diem (x,y € N*; 3 <30)
+ Vi binh thuong hoi truong c6 374 ghé va s6 ghé mdi diy bang nhau nén ta co 0,25
phuong trinh: xy =374 (1)
+ Vi khi ké mdi day thém 2 ghé va bo sung thém | day ghé (56 ghé & moi day van | 0,25
bang nhau) thi tong s ghé 1a 432 nén ta c6 phuong trinh:
(x+1)(y+2)=432 (2)
+Tur(2) taco: xy+y+2x+2=432 (3) 0,25
+ Lay (3) — (1) theo vé ta thu duoc: y+2x=56 (4) 0,25
+ Tur (4) ta co: y=56-2x, thé vao (1) ta thu dugc: x(56-2x)=374
< 2x* —56x+374=0< x* —28x+187=0 0,25
x=17 0,25
&S (x-17(x-11)=0&
I:.\'= 11
x=17= =22 0,25
x=11= y=34

Két hop diéu kién y<30 tacod x=17,y=22.
Vay binh thuong hdi truong c6 17 diy ghé.




Cau3.l |+ Vihamsd y=(m—1)x+2m+3 la ham bac nhit nén m # 1. Khi d6 d6 thi cia ham | 0,25
1,0dié'n Y ; z 3 " A . N . A _2m_3

sO cat hai truc toa d§ Ox, Oy lan lugt tai hai diém A( :0), B(0;2m+3).

m-—
g —2m-3 AOB (2 ? 0,25
+ Khi d6 0A=l L ‘,OB=|2m+3| L BT, ey
m—1 ' 2 2|m—1]|
+ Tir gia thiét, ta co: (ézl'"—+31)i=4<:>(2m+3)2 =8|m-1| (*)
m-—

+ THI1: m>1. Phuong trinh (*) tro thanh: 0,25

dm*> +12m+9=8m-8 <= 4m’ +4m+17=0

A'=—-64 <0 nén phuong trinh v nghiém.

+ TH2: m <1. Phuong trinh (*) tr¢ thanh: 0,25

2J6-5
m=
dm* +12m+9=-8m+8 = 4m* +20m+1=0& 2
2465
m=
2
26 -5
” . ”1 =
Két hop diéu kién ta co -
-2J6-5
m=——
2 -

Ghi chu: néu trong bai lam hoc sinh khong chira m #1 thi trir 0,25 diém.
Ciu3.2 |+ Tathiy x’—2ax—(a*—4b>+1)=0co: A, =a’ +(a* —4b> +1)=2a" —4b* +1 0,25
LOdiem |3 32 gpx—(b* —2ab—a)=0 cb A, =4b* +(b* —2ab—a)=Sb*—2ab—a

+Xét A, +A, =24’ +b*—2ab—a+1 0,25

A',+A'3=2a2+b2—2ab—a+l=(a—b)2+(a——;-)2+% 0,25

+ Ta thdy A +A), >0 nén c6 it nhat mot trong hai sé A, A, la s6 duong. Tir d6 suy | 0,25

ra it nhat mot trong hai phuong trinh da cho c6 nghiém.

Cau 4

+ Hinh vé:




Ciu 4.1 + Theo tinh chét cua hai tiép tuyén cit nhau, ta c6 OC la phan giac cua goc AOM , | 0,25
1,0 diém OD la phan giac cua goc BOM
= ZCOD =90" = ACOD vuodng tai O = O thudc duong tron duong kinh CD. (1) | 6,25
+ Goi O' la trung diém cua CD thi O' la tim cua duong tron duong kinh CD. (2) | 0,25
+ Mit khac OO' la duong trung binh cua hinh thang 4BDC nén Q0" /AC//BD. 0,25
= 00'L 4B (3)
+1ir (1), (2), (3) suy ra 4B la tiép tuyén cua dudng tron duong kinh CD (dpem).
Ciud.2 |+ OM cit duong tron (/) tai F khac M. 0,25
Lodiem | | v car 1a tiép tuyén ciia dudmg tron (O) nén ZCMO=90° = ZCMF = 90°
= C,1,F thang hang hay CF la duong kinh cua duong tron (/).
+ Vi dudng tron (/) tiép xic voi Ax tai € nén IC L AC hay CF//AB 0,25
= ZLFCO=4C04 (4)
+ Mat khic, OC 1a phan gidc ciia goc AOM (theo phan 4.1) nén £COA= ZCOF (5)
T (4), (5) = LFCO = ZCOF hay tam giac FCO can tai F . (6)
+ Mit khac, J thudc duong tron duong kinh CF nén ZCJF =90". 0,25
=>FJ1CO (7)
+ T (6), (7) suy ra tam giac FCO can tai F ¢6 FJ la duong cao déng thoi la trung | 0,25
tuyén. Do d6, J la trung diém cua OC (dpcm).
Ciau 4.3 + Ta sé chimg minh FE vudng goc voi BC. That vay, goi G la giao diém cua FE | 0,25
1,0diém |y3 BC.

+ Ta thay EJ la duong trung binh cua tam gidc OCA nén EJ//CA,EJ = %

= EJ 1 A4B.




+ Ta thiy: AFJO ddng dang véi AJEO (g.g) do ZFJO = ZJEO=90", ZFOJ = ZJOE
FJ _JO _CO _CO

=2 ==2==" (do J,E lan luot la trung diém cua CO, 40). (8)
JE EO AO BO

0,25

+ Mt khac, theo tinh chat goc ngoai tam giac: ZCOB = ZEJO+90° = ZFJE (9)
Tir (8), (9) suy ra AFJE ddng dang voi ACOB (c.g.c)

0,25

= LJEF = ZOBC = LOBC + LOEG = LJEF + LOEG = £LJEO =90’

=< BF L. BC .

+ Tir do, ta thay duong thing qua £ va vudng goc voi BCcit OM tai diém F thudce
duong tron (/) (dpcm).

0,25

Cius.1
0,25 diem

3 _a - 2 o & 7 . |
+ Dé chira ¢6 so thuc x dé x+ 1 asé nguyén ta xét phuong trinh x+—=3
3 X

X
\-—3+\/5_

Sy -3x+1=0

0,25

Ciu 5.2
0,75 diem

+ Trude hét ta chimg minh x la s0 vo ti. That vat, gia sur x la sO hiru ti thi x co
L. . : 2+ 2
dang 2 yéi meZ,ne N* (m,n)=1. Khi do, x+l=m L1
n X mn

\ l . ‘ ~ -~ ’ . r 3. ’.
+ Vi x+— 1a so nguyén nén (m* +n*):mn. Do do, m*in,n*:m.
X

Ma (m,n)=1 nén m:n,n:m. Laido (m,n)=1 nén m==+1.
Tuong ty n=+1. Do d6d x=+1 (trai gia thiét | x|#1).
Viy x lasé voti. (1)

0,25

1 l | (,r+l)+(.r_1)
+ Ta thay: (_\-+—)+(.\-——)=2x.Néux——léséhfrutithi "‘2 =xla

X X X

58 hiruti (trhi v6i (1)). Do d6 x— 1 88 v6 1. (2)
X

0,25

+ Mat khac, (.\-—l) =(x+l) -4.Vi x+l la s6 nguyén nén (x—l_) la s6

X X X X

2022
nguyén. Do do (x——) cling la so nguyén.
X

& 1
+Do |x|#1 nén x——=0.
X

. l 2023 l 2022 l . l 2023 .
+ Ta thay: (x——) =(x-—] .(x——].Néu (x-—) la sO hiru ti thi

X X X X

B D | -
(.\'——) :(x——) =x—— la s0 htru ti (trai vai (2)).

X X X

l 2023
Vay (x-—) la s6 vo ti.
x

0,25




