SO GIAO DUC VA PAO TAO KY THI LAP CAC POI TUYEN DU THI

PAK LAK HOC SINH GIOI QUOC GIA THPT NAM HOQC 2023-2024
- MON: TOAN
DE CHINH THU'C Ngay thi thir nhat: 19/09/2023 ‘
(Dé nay c6 01 trang, gom 04 cdu) Thoi gian: 180 phut (khéng ké thoi gian giao dé)

Cau 1. (5,0 diém)
a) Giai phurong trinh x* —10x% +32x =36 +2%/x* —=3x+3 .
b) Cho 2023 s6 thuc duong x,, x,, ..., X,pp; thda man X, + X, +...+ Xy, = 2023,

1
5 : +— 1 ot — <l.
x; —x,+2023  x; —x,+2023 Xp03 = Xago3 + 2023

Ching minh rang

Cau 2. (5,0 diém)

Tim tét ca cac ham s f [0;+00) — [0;+c0) thoa man diéu kién:

f(x)+f£y+ij2:£x—)]:2x+f(f(y)),Vx,y20.

Cau 3. (5,0 diém)

Cho dudng tron (O) ngoai tiép tam gidc nhon ABC c6 AB < BC <CA. Dudng
tron noi tiép (I ) cua tam gidc ABC tiép xuc véi cac canh BC, CA, AB l4n luot tai D, E
va F.Goi M la trung diém cua doan BC.

a) Puong théng Al ct hai duong théng DE, DF 1an lugt tai X va Y. Chimng
minh M 14 tim dudng tron ngoai tiép tam gidc DXY .

b) Puong thing AD cit dudng tron (O) tai diém the hai 1a T. Goi N la trung
didm ctia cung BAC ciia dudng tron (O). Doan thing NT cit duong tron ngoai tiép tam
gidc BIC tai diém P. Ching minh PM // AD.
Cau 4. (5,0 diém)

Cho x, y 1a hai sé nguyén duong. Tim gié tri nhé nhét cia f(x;y)= ‘12" -5 l .

e Thi sinh khong dugc st dung tai lidu;
e Can bJ coi thi khong giai thich gi thém.
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SO GIAO DUC VA PAO TAO KY THI LAP CAC DQI TUYEN DU THI
PAK LAK HOQC SINH GIOI QUOC GIA THPT NAM HOQC 2023-2024

MON: TOAN
Ngay thi thtr nhat: 19/09/2023 ‘
Thoi gian: 180 phut (khong ké thoi gian giao dé)

DPAP AN, BIEU PIEM VA HUONG DAN CHAM
(gom 05 trang)

Cau Pap an Piém
a) Giai phuong trinh x° —10x” +32x =36+ 23/x* —3x+3 (1)
1 | b) Cho2023 s6 thuc duong x,, X,, ..., X,p; thda man x, + x, +...+ X,y = 2023,
(5d) o 1 1 1
Chirmg minh rang — +— ot <l1.
X, —x, +2023 x; —x,+2023 X093 = Xagp3 + 2023
a) (1)<::>x3 —9x° +27x—27+2(x—3):x2 —3x+3+23/x* =3x+3
0,5
& (x=3) +2(x-3)=x? —3x+3+23x? —3x+3
Xétham f(t)=£'+2t ¢6 f'(t)=3"+2>0,Vte R= f(t) dongbién trén R
0,5
= (x=3) =x* —3x+3 (2) & ¥ —9x* +27x—27 = x* —3x+3 ’
o x :10()62 —3x+3):x2 —3x+3=ix3.
10
1
3
Do do (2) = 10(x-3) =x' & /10(x-3)=x = x= 331{?1
b) Theo bat dang thirc Cauchy-Schwarz, ta co
1
[x7+(2023-x) |[1+(2023 - x,) ] =[x, +(2023 - x,) | =2023"
1 2024 - x,
= 2 < 2 095
x, —x,+2023 2023
1 1 1
5 +— +ot—
x; —x,+2023 x5 —x,+2023 Xg03 — Xp03 2023 ’
< 2024 —x, +...+ 2024 — x,,, 1
2023°
Dang thirc xdy ra khi va chikhi x, = x, =...= x,,,, =1. 0,5
Tim tt ca cac ham s6 1 : [0;+00) = [0;+0) thoa man diéu kién:
2
x+ f(x
(5a) f(x)+f(y+#j:2x+f(f(y)),Vx,y20 (1).
+ Gid st f 1a mOt nghiém ham. Ta chung minh f 1a don &nh. 0,5




Giast a>b=>0 ma f(a):f(b)
Khi dé tir (1) ta c6 f(y+%(a)J=2a—f(a)+f(f(y))

b+ f(b)
2

" f(y+ }:zb-f<b>+f<f<y>>

jf(y’“%@}f(w%(b)]u(a—b). Thay y boi y—%(b)

b+f(b)c_a—b
2 72

>0

= f(y+c)=f(y)+4c,Vy>

0,5

b+ f(b)
2

Biing qui nap ta chimg minh dugc f(y+nc)= f(y)+4nc,Vy = ,neN

0,5

Thay x boi x+2¢ :>f[y+x+§(x)+50]:2x—f(x)—4c+f(f(y))

:>f(w%(x)}rzoc:2x—f(x)—4c+f(f(y)):>c:o volivie>0

Vay f la don anh.

0,5

+ Ta chimg minh £(0)=0 . Dat d = /(0)

Thay x=d,y =0,(1) = f(%(d)}zd (2)

Thay x:O,(l):>f(y+%j:f(f(y))—d,Vy20 3)

0,5

x+f(x)
2

Exl 3] IR

Do do (1)<:>f(y+ j=2x—f(x)+d+f(y+%j,Vx,y20

Thay x=%,y:0:>f

0,5

Tir (2),(4)= f L@ :f(wj

2 2

d
—+

d
15)
Ma f la don anh nén 2 5 2 :d+§<d):>f(ij:f(d)+i




Mat khc tir (3) ta lai ¢ f(%jzf(d)—d:dzO:f(O)zO
0,5
0,5

Khido (3)= f(/(»))=/(»),¥y=0= f(y)=»,¥y20 do f donénh

Thur lai f(x)=x,x>0 thoa man bai toan.
Cho duong tron (O) ngoai tiép tam gidc nhon ABC ¢6 AB< BC < CA.

Duong tron ndi tiép (/) cua tam gidc ABC tiép xic véi cac canh BC, CA, AB

lan luottai D, E va F.Goi M 1a trung diém cta doan BC .
a) Duong thing A7 cithai duong thang DE, DF lanlugttai X va Y .Chung

3
minh M 13 tim duong tron ngoai tiép tam giac DXY .
b) Duong thing AD cat duong tron (O) tai diém tht hai la 7. Goi N 1a

(5a)
trung diém ctia cung BAC clia dudng tron (O). Doan thing NT cét dudng tron
ngoai tiép tam giac BIC tai diém P.Ching minh PM // AD .
N
A
F P
0,
0,
M
C
Y \
T s

K
a) C6 Al la duong trung truc cia EF nén XE = XF = FXE =180° - 2FEX

=180°-2(180°—ZE7V—5E\C):-180°+180°—1§4E+180°—@:ZR??

— BFXD 1a ttr gi4c noi tiép




Ma IFBD la tir gic noi tiép duong tron duong kinh BI . Goi O, 1a trung diém
BI thi I,F,B,D,X thudc duong tron (O,). Co6 MO, //IC = MO, L DE ma
DX la truc ddng phuong ciia dudng tron (O,) va (DXY) = MO, di qua tim ciia
duong tron (DXY)

Goi O, la trung diém IC, chirg minh twong tw c6 MO, di qua tim duong tron

(DXY).Do d6 M 1a tam duong tron ngoai tiép tam giac DXY .

0,5

b) Goi ID cat dudng tron (IBC) tai K va S 1a giao diém thir hai ctia A7 va (O)
.C6 S,M,N thang hang va SN //IK .

0,5

Co6 DK.DI=DB.DC =DADT = AITK 1a t& gihc noi tiép. Do do
ATN = ASN = SIK =180°— AIK =180°— ATK = K,T,N thang hang.

Goi PM cit (IBC) tai diém thd hai la L. Co
MPML = MBMC =MS.MN = NPSL la t¢ giac ndi tiép. Co
IKP = KNS = PNS = SLP = 1,8, L thiang hang.

— PLI = PKI = TAI = AT// PL hay PM /| AD .

0,5

(3d)

Cho x, y 1 hai s6 nguyén duong. Tim gié tri nho nhét cia |12" -5’ |

V61 x=y =1 thi |l21 —51| =7. Ta chimg minh |12x —5y| khong thé nhan gia tri
nho hon 7.

THI: [12°-5"|=a v6i ae{0;2:4:6} vo li vi [12°-5"|=1(mod2) ma
a=0(mod2).

TH2: |12* —=5”|=3 vo li vi 5” khong chia hét cho 3.

TH3: [12* —5"|=5 v6 li vi 127 khong chia hét cho 5.

TH4: [12° -5"|=1

Xét 12" -5 =1<12"=5"+1
Co 5=1(mod4) = 5" =1(mod4) = 5" +1=2(mod4)
= 12" =2(mod4): vo li

Xét 12° -5 =1 12" =5" -1
C6 12 =0(mod3) = 5" =1(mod3) = y =2k, ke N

Khi 6 12° =5 —1=(5" +1)(5" -1)
5 =1(mod4) = 5* +1=2(mod4), suy ra 5* +1 chia hét cho 2 ma khong chia
hét cho 4.




5 +1=2.3"
Tir d6 273" = (5" +1)(5" ~1) suy ra voi 0<m<x.
5k _1 — 22x71.3x7m

Vi (5" +1) —(5" —1) =2 (*) nén chi mot trong hai s6 5 +1,5° —1 chia hét cho

1
3.
Do d6 m =0 hoac m=x.
Véi m=0 thi 5* +1=2< k=0< y=0 (loai)
» |5 +1=23"
V61 m=x thi
Sk _1:22x—1
Tu (*) taco 23" -2 =2 3" -2"? =13 =4""+1 1

Ma 4" +1=2(mod3) nén 3" =2(mod3): vo li.
Vay min|12°-5"|=7 khi x=y =1.

HUONG DAN CHAM
1. Diém bai thi danh gia theo thang diém tir 0 dén 20. Diém cua bai thi 12 tong ctia cac diém
thanh phan va khong 1am tron.
2. Hoc sinh giai theo cach khac néu dung va hop 1i van cho diém tdi da phan do.




