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HUONG DAN CHAM THI ~ Moén: TOAN
Pé thi chinh thirc Thoi gian: 180 phit (khdng ké thoi gian giao dé)
Ngay thi: 28/8/2024
Huéng dan chim thi gdm 06 trang

I. Hwéng din chung

1. Néu hoc sinh 1am bai khong theo cch néu trong dap 4n nhung dung, chinh xéac, chat
ché thi cho du sb diém cua cau do.

2. Néu hoc sinh c6 st dung cac dinh ly, hé qua, cac két qua phu tro ... phé bién trong
cac chuyén dé bdi dudng HSG va néu dugc tén thi giam khao van cham dang.

3. Viéc chi tiét hoa (néu c6) thang diém trong huéng dan chim phai bao dam khong 1am
sai léch hudng dan cham va phai duoc thdng nhat thuc hién trong t6 cham.
IL. Pap 4n va thang diém
Cau 1: (5 diém) Cho P(x) la da thirc monic (da thirc c6 hé s6 ctia bac cao nhit bang 1) bac

5, co dung 5 nghiém thuc phan biét r,r,,....r; va da thitc O(x)=x" +4x+2025. Biét rang
t6n tai duy nhét sb thuc a dé P(Q(a)) =0.
a) Gia st r = Max{r,,r,,...,;} . Chimg minh ring: r=2021

b) Ching minh rdng P(2025)>1024

Cau | y Noi dung Biéu diém
+ Vi 5,n,....r; 1anghiém ciia P(x) va P(x)monic nén
5 0.5d
6
i=1
e 2 S0 0.5d
Khi do: P(Q(a)) = H(Q(a)—ri) = H(a +4a+2025 —rl.)
a i=1 i=1
1 +Taco: A]=4—(2025-r)=r,—2021 voi i=1,2,...,5. 0.5d
Vi r = Max{r,,1,,...,1,} , khong mat tinh tong quét gia st
r=r,. Khidd AL =r,—2021>A! v&i i=1,2,3,4 0.5d
+ Tuy nhién theo bai ra: ton tai duy nhét sb thuc a dé 0.5d
P(Q(a))=0 nén A, =0 hay r, =2021.
Viy r=2021
5
+Taco: P(2025)=]](2025-r) 054
i=1
+ Theo cdu a) néu r, = Max{r,,r,...,rs} thi AL=r,-2021>A; |0.5d
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va A;=0.Dodd Al =r—-2021<0 véimoi i=1,2,3,4

Suy ra: 2025-7 > 4véimoi i =1,2,3,4 0.5d
+ Tur
b . . 0.5d
P(2025) =] J(2025-r)=(2025—r)] [ (2025-7)
i=1 i=1

4
=4]](2025-r)>4.4* =1024 0.5d

i=1

Cau 2: (5 diém) Cho ddy s (u, ) xéac dinh boi

u =3
2025" +u, =1+u, +

a) Ching minh day (un) xéac dinh duy nhét

,Vn>1

u +1

n

b) Chimg minh rang diy (un) c6 gi61 han hiru han va tinh gi6i han do

Céu | y Noi dung Biéu diém

Bing quy nap ta chimg minh dugc (u,) 1a day s6 khong am 0.5d
Vo1 Vn>1.
Xétham sé: f(x)=2025"+x véi x>0, dé thiy 0.5d
f'(x)>0,vx>0 nén f(x) la ham ddng bién trén [0,+00).

Tu 2025 +u, :E, suy ra u, x4c dinh duy nhat va u, (0,1)
4 0.5d

T 2025 +u, =%, suy ra u, x4c dinh duy nhat va u, (0,1)

Vi u, €(0,1) tacd 2025" +u, =a >1 0.5d
2 Suy ra u, x4c dinh duy nhat va u, €(0,1). Tiép tuc qué trinh

trén ta thu duoc (un) xac dinh duy nhét

Xétham f(x)=2025"+x véi x>0 va
X 1d
g(x)=Vl+x+——voi x>0

b x+1

Dé thay f(x),g(x) dong bién trén [0,+0)
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Ta s& ching minh bang quy nap diy giam, tic 1a u,>u,, Vol

Vn=>1

n+l

+ V61 n=1: u, >u, (luén ding)

+ Gia str khang dinh ding dén &, tirc 13 u, >u,,, ta s& ching
minh u,, >u,,,
That vay: T tinh dong bién cua f(x),g(x) dong bién trén 1d

[0,+00) ta co

f(uk+1):g(uk)>g(uk+l)=f(uk+2)3f(uk+l)>f(uk+2)

Suy ra:u,,, >u,,, hay u, >u,, v6i Yn21.Do d6 (u,) la day
giam
Mat khac: u,>0,vYn>1 nén theo dinh ly Weierstrass day

(un) c6 gidi han hiru han.

bat limu, = L,L >0 tir ddy da cho ta c6 phuong trinh:

2025  + L=+1+L L
L+1

Xét ham: f(L)=2025L+L—\/1+L—ﬁ véi L>0 tacod
+

1 1 1d

f'(L)=2025"1n2025+1— - >0,VL>0
WNI+L  (L+1)

Do d6 f(L) 1a ham ddng bién trén [0,+)
Mit khéc: f(0)=0. Suy ra: L=0 la nghiém duy nhét cua
phuong trinh

Viay limu, =0

Ciu 3: (5 diém) Cho tam giac 4BC c6 O,I lan luot 1a tim duong tron ngoai tiép va noi
tiép. Pudng tron ndi tiép (/) tiép xtic BC tai D.Ké 4H vudng goc BC tai H.Goi I, 1a
tam dudng tron bang tiép goc 4 cla tam gidc ABC, goi J la trung diém cung BC khong
chirta 4 cta duong tron (O). Goi X doi xing véi J qua O. Tu [, ké I,N vudng goc BC
tai N.Puong tron (JDN) cit 4J tai K (khac J).

a) Goi O ddiximg v6i I qua BC. Chimg minh H,Q,I, thing hang va HK 1 AJ .
b) Tia JH cit (O)tai R vatia JN cit (O) tai F.Cho 4J cit XR,BC lan luot tai E,L .
Chtrng minh hai duong tron (JLN) va (JEF) tiép xtc véi nhau.
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Ciu Noi dung Biéu di¢m
X
A
E \ F
|
R ° 4
: @]
i AK
B H\D/! L\ |M
3 Q! >

Loi gidi sau g véi thé hinh nhw hinh vé, cdc thé hinh khdc 0.5d
chirng minh twong tu.

Goi L 14 giao diém cta 4J va BC.Khid6 (4L,11)=-1,

suyra H(AL,I1,)=-1.

Mat khac AH || IQ va D la trung diém 10 nén 0.5d
H(AL,IQ)=-1.Do &6 H,Q,I, thang hang.

Ta c6 tinh chat quen thugc M 1a trung diém DN va 0.5d
JM 1 DN nén KJ la phan giac goc ZDKN .

Ta thay (AL,I 1,)=-1 nén qua phép chiéu vudng goc 1én BC 0.5d
ta dugc (HL,DN)=-1. Suy ra KH la phan giac ngoai goc

/DKN ,do d6 HK L AJ .

Xét phép nghich dao f tdm J phuong tich JI* bién: 0.5d
ReoH X M.

Do d6 f: XR <> (JMH).Ma K thudc (JMH) nén f: 0.5d

E < K . Suyra JK.JE =JI* hay JK.JE = JN.JF , do d6
EKNF noi tiép.
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Mait khac, vi KJ 1a phan gidc gobc ZDKN nén 0.5d
/DNJ = /JKN = ZJFE . Do d6 LN || EF .

Vi EL cat FN tai J va LN || EF nén hai dudng tron (JLN) 0.5d

va (JEF) tiép xtic voi nhau

Cau 4: (5 diém) Cho n diém B, P,,..., P, dugc xép theo thir tw d6 trén mot duong thang. Ta
t6 mau mdi diém béi 1 trong nam mau: tra“ing, den, do, xanh va tim. Mot cach t6 mau duoc
coi 1a hop 1¢ néu hai diém lién tiép P,P,, dugc td mau giéng nhau hodc it nhat mot trong
hai diém dugc t6 mau trang.

a. Tim sd cach t6 mau trong trudng hop n=1 va n=2.

b. Dit s, 1a 56 cach t6 mau hop 1&. Gia stt n 14 s6 chdn. Ching minh rang 3fs, > (s, )

Trong d6 z(s,) 1a s0 udc nguyén duong cua s, .

Cau |y , Noi dung Biéu diém
Véi n=1 de thady c6 5 cach t6 mau. 0.5d
V61 n=2 taxét cac kha nang:
+) P, P, dugc to cung nhau thi c6 5 cach. 0.5d

4| 4) P,P, t6 khac mau hay mot trong hai diém duogc t6 mau trang va
diém con lai t6 tiy y. Xét P to mau tring thi P, c6 tit ca 4 cach to. 0.5d
Tuong tu P,dugc t6 tring cling co 4 céch. 0.5d
Nhu vdy n=2 ¢6 13 cach.
Ta tim cOng thirc tong quat cua s,. Goi «, 1a so cach t6 mau thoa bai
todn ma diém P, dugc t6 mau trang, b, 1a sb cich ma P, khong dugc 0.5d
t6 mau trang. Khi d6 rd rang ta dugc s, =a, +b, .
4 Ta thay rang néu P, 1a mau tring thi P_, c6 thé t6 mau tiy ¥ nén c6
s, ,cachhay a, =5, , 0.5d
Con néu P, khong duoc to mau trang thi xay ra hai kha ning:
+) Con néu P_, t6 mau tring thi thi ¢6 a,, cach va P, c6 4 cich nén
b | truong hop nay co 4a, .
+) Néu P _, khong dugc t6 mau trang thi phai t6 cing mau véi P, va
khong duoc t6 mau trang nén co b, cach. 0.5d
Vay truong hop nay c6 b, =4a, ,+b, .
Tu do
s,=a,+b,=s,_ +(a,, +b,)+3a,, =25, +3s,,
Két hop cdu a ta c6 cong thirc tong quét cia s, 1a 0.54
n+ n+l ’
= 3 +g—1)
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Véi n chintacd n+1 1¢, ta co
3" 4+ (=1)" ==1-1=2(mod 4)
Nén s, 1a s6 1é va tir cong thic téng quat dé thdy (s,,3)=1. Dt
n=2k
3" 4 (=1)" =3.9 ~1=3(-1)" ~1(mod5)
Suyra (s,,5)=1.
Cudi clng ta chimg minh (s,,7)=1. Gia st 5,:7 ta cé
34 (-1)" =3.9° ~1=-4.2 ~1(mod 7)
Suy ra 22 +1:7Ddt k+2=3q+r,r€{0,1,2} tacod
242 41=2"8¢ +1=2" +1=0(mod7)
Xét r€1{0,1,2} déu thiy khong théa nén (s,,7)=1.

0.5d

Nhu vdy néu s, co6 udc nguyén t6 thi 16n hon 10. Ta viét s, dudi
dang chinh tic la

S, = PPy Py
Trong d6 p, 1a s6 nguyén té va o, e N* v6i Vi=1k, p >11,Vi=1k

Bang quy nap theo m > 0 ta dé& dang chimg minh duoc:
1" > (m+1)", tr d6 p& =11 > (@, +1)’,Vi=1k
Cho i chay tur 1 dén & va nhan lai ta dugc

5 > ﬁ(a,. 1) =(e(s,))

Nhu vy ta c6 ngay diéu phai chirng minh.

0.5d
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