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SO GIAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI CAP TINH THPT
TINH QUANG NAM NAM HQC 2023 — 2024 POT 2
Mén thi: TOAN 11 (CHUYEN)
Thoi gian: 180 phit (khdng ké thoi gian giao dé)
Khoa thi ngay: 15/3/2024
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Wo==1u, =
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Caul. 3,0 diém) Cho day s0 thue (u") xac dinh béi + vO1 moi

ne¥* Chung minh day (u”) c6 gidi han hitu han va tinh gidi han do.

Ciu 2. (3,0 diém) Tim tt ca cdc ham s da thae / *1 i théa man

Flxf(v))=F(xo)+2f(x)—4 vrve |
Ciu 3. (3,0 diém)
1 S T S S SR,

a) Tim tt ca cac gia tri nguyén cua * *Y théa min phuwong trinh =+ ~-' =2~}

b) Tim tit ca cac sb nguyén duong ML va b nguyén to P théa mén
(m" +n)(m+n')=p

Céu 4. (5,0 diém) Cho tam giac ABC nhon (4B < AC) va diém D nim trén dudng trung

tuyén AM ke tr dinh 4 cua tam giac (D khac 4). Goi E la diém trén doan MC (E khac M, C).
Goi H, K lan lugt 1a hinh chi€u cua D 1én 4B va AC. Goi (C;) va (C2) lan lugt 1a hai duong tron
ngoai tiép tam giac BHE va CKE, (C)) cat (C) tai diém thir hai 1a L. Goi d 1a duong thang ke tur
B vudng goc voi BC, d cat (C)) tai diém tha hai 1a 7, N 1a giao diém thi hai cuaa IL va (C).

a) Chung minh B/ song song NC. )

b) Goi P la giao diém cua /L va BC. Chung minh tr gidc ALMP ni ti€p dudng tron.

Cau 5. (3,0 diém) Cho doan thiang AB duoc chia thanh bén phin bang nhau boi ba diém
M, N, P (hinh vé). Ta danh dau 2024 diém phan biét trong doan 4B bang cach chia déu trong
mbi doan AM, MN, NP, PB c¢6 506 diém, thoa man diéu kién voi mot diém bét ky thude doan
AM thi ton tai mot diém thude doan MN ddi xung vo1 nhau qua M, tuong ty vdi mot diém bat ky
thudc doan PB thi ton tai mot diém thudc doan NP d6i xung voi nhau qua P. Sau d6 ta thuc hi¢n
t6 mau do cho 1012 diém tuy ¥ va 1012 diém con lai mau den. Ching minh tong cac khoang
cach tir 4 d&én cac diém mau do bang tong cac khoang cach tir B dén cac diém mau den.

A M N P B
& & ¢ L]

R . X Y ~ -3 1 \ .7 c 17 A 5
Cau 6. (3,0 diém) Cho hai s6 thye *> V' théa man 0.v£0 Tim gi4 trj 16n nhat cta
l | - -
P=— +— +3J0 07 2ot 4 +s
biéu thirc A2 +2 0 - 2v+2
---------- HET -
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- Thi sinh khong dwoc swr dung tai lieu. Can bg coi thi khong gidi thich gi thém.
- Thi sinh khéng dwoc sir dung may tinh cam tay.
SHO VA 1EN thi SINR: ... - S6 bdo danh...........oooee....

SO GIAO DUC VA PAO TAO KY THI CHON HOQC SINH GIOI CAP TINH THPT

TINH QUANG NAM NAM HQC 2023 — 2024 PQT 2
, , HUONG DAN CHAM
HDC CHINH THUC MON: TOAN LOP 11 (CHUYEN)

(Ban hwéng dan nay gom 07 trang)

Cau Noi dung Piém
I kTR
HI = T‘I H."-I = 1 :
A . o A (”n) e 2 3 2+3u .. .
1 |Cau 1. (3,0 diém) Cho day so thuc xac dinh boi + v&i moi 3,0
ne¥* Chung minh day (u”) c6 gi61 han hitu han va tinh gigi han dé.
2 =00 Y e 0,25
Nhén xét day s6 % >0 V1 €¥
kT I 12
U, =—=t— =—| —+3u |
Bién ddi 2+ 3 w,,  3lu,

v, =—=0 X, :]T 2x, + —j 0,25
Patdaysé _“  twdwe % |
Dung BDT AM-GM ta dugc:

v == .x'"+.x'"+% iﬁ ,1,'":]_;3 J3 = H,,i—'-% 0,5
I 7 WL A ]
L I |
s S W Wl "I :
Dau bang xay ra khi <+, * hay la V2 diéu nay vo 1y, nén dau 0,25
bang khong xayra. ]
1
U, <= 0,25
EQUa@@wé__jEibu@mE@) _______________________ ]
i wo =3, (1=3u) ( .
w,,, —u, = — = == = [i:| o= —= | 0,5
Mt khac xét 2+ 3u 2+ 30 2 + 1t Y JT:
Suy ra day sO tang va bi chan trén nén ton tai €161 han hitu han L. 0,5
_______________ IR e
=——— & L=—¢ imur, = — ,
Tir cong thire truy hdi suy ra 243 V3 Vay B
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Cau 2. (3,0 didm) Tim tdt cd cdc ham s6 da thie 7 *1 1 théa man 0
Fxf(v))= ) +2f(x)-4 wx.ve| ’
Gia st ton tai ham sé /11 1 thoa yéu cAu d& bai 0.5
(N = £y e F(1)—d Yo e ,
Dt deg [ =1 (ne¥)
, n=>0
no=n = | 0,5
Sosanhbac2vécta (2)taduge: U B —
. n= ()= —2 (x)=2. %y e
N (v)=¢ , thay vao (1) ta duoc C=2=f(x)=2vre] . Thr lai 0,5
theaman. ]
Nég "= 1= flx)=av+b(a=z0)
Thay vao (1) ta dugc: 05
ax(av+b)+b=ax +b+2(av+b)—4, Yx, v £ ’
-nf: =l
‘ ) | i =1
= aabh=2qa - _
|h=2 0,5
h=3h—4 )
(20 Y 5 —
= flv)=a+2 . Thir lai théa man 0,25
, R T Tl v =t
Vay him 56 timduge fa /()72 T poge /()72 el 025 |
Cau 3. (3,0 diém)
a/ Tim tat cd cde gid tri sn ciia ¥ Y théa man ph nh 2x* =3y =3-xy 1,0
gid tri nguyén cua thoa man phwong trin : )
Ta c6 phuong trinh: 2yt =3y =3y
, ) o 3 101 =1
Bién do61 tuong duong ta duoc (x=y)(2x+3p)=3 0,25
V6i 77 275 1a cic s6 nguyén nén ta oo cée truong hopsau_ ]
6 6
[x—y =1 J"_E [x—y=-1 iy
|~Ex +3r =3 11 1l |~E.r +3y =-3 11' -l 0,25
1) > (loai) 2) > (loai)
[x—1=3 |x=2 [x—1=-3 [x=-2 0,25
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Cau 3.
b/ Tim tdt cd cdc s6 nguyén dwong M1 6 56 nguyén t6 P théa man 2,0
(m’ +u]{m +u"?]: n
Khéng mat tinh tdng quat, ta gia st 7 =7
|m +n=p (1) 025
m +n)m+n )= IS = (2
i N gy e @
Déthdy: #>™=" | ngodiratr(2)tace: " " (mod p ),
Tir (1) ta c6 : n=-m'=—(-n ] =" (mod p) 0,75
Chusénvétaauge; AU 0000 )
+Néu " = Ltht lai duge M =217 =3 néu ">1 ta xét cac truong hop dudi day 0,25
1) PN aes PEn<P vy Iy
2) Véi pl(n=1) taco P =" 1< P=1 may thuin
3) Véi p‘(n+1) taco M1z p=n =ntl a5 0.5
ol +1 I I - ~
4) Véi '”‘(-” )ta co M HlepEm =l e thudin
: +1 . WWalm+n =0 +1)|=mn-1
5) Véi P07 1) e hop v6i (2) 6 [ )= (o +1)] suy ra
mn > p
waaggios /U s man e
Vay ta chi c6 hai bd s6 (1,2,3) hoac (2,1,3) thoa man bai toan. 0,25
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Noi dung

Piem

Céu 4. (5,0 diém) Cho tam gidc 4BC nhon [ = AT va diém D nam trén duong
trung tuyén AM ké tir dinh 4 ctia tam giac (D khac 4). Goi E la diém trén doan MC
(E khac M, C). Goi H, K lan luot 1 hinh chiéu cua D 1én 4B va AC. Goi (C)) va (C>)
1an luot 12 hai dudng tron ngoai tiép tam giac BHE va CKE, (C)) cit (C,) tai diém thu

hai 1a L. Goi d 1a dwong thing ké tir B vudng goc voi BC, d cat (C)) tai diém thir hai 1a =
I, N 1a giao di€m thtr hai cua /L va (C>).
a) Chimg minh B/ song song NC. ’
b) Goi P la giao di€m cua /L va BC. Ching minh tr gidc ALMP ndi ti€p duong
tron.
a. |a/ Chung minh rang BI song song NC. 2,0
A
0,25
Xét hai duong tron (C1) va (C2) ¢6 hai giao diém 1a L, E va c6 hai cat tuyén lan luot 175
la ILN va BEC, theo dinh 1y Reim thi BI song song NC. ’
Cich2. ]
0,75
+ Xét tir giac nd1 tiep IBEL co B=90 nén ELN =90 ’
Suy ra voi tir gide ndi tiép LECN thi ta dugc NCE =90 0,5
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+vay NCLEC=NC//BI (_(),_5_‘
Cau 4. 7 i )
b/ Goi P la giao diém cua IL voi BC. Chung minh rang tw giac ALMP noi tiép duong | 3,0
tron
0,25
_G?n_ dE(‘;lg t_r‘o_nzCT3Yngoai tiép 3 dinh A4, H,K. I 6,2_5_
Khi d6: diém L 12 diém Miquel cua 3 dudng tron (C1), (C2), (C3) tuong (g 3 diém | o
H, E, K trén 3 canh cva tam giac4BC. | I
Goi O la giao diém cua /L va (C3).
Theo céu (a) ta van dung cho 2 duong tron (C2), (C3) suy ra A0 //NC (hodc van
dung dinh Iy Reim cho cho 2 duong tron (C2), (C3) c6 2 cat tuyén lan luot la AKC va | 0,75
OLN)
| Khidétaduge: AOLBC | ]
+vi HD L ABRD L AC pap p thude dudng tron (C3) va AD 1a dudng kinh 0,25
+SuyraOD/BCnén ADO=AMP ] 02
0,25
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+ Vay ALMP 1a tlr gidc ndi t1ep duong tron.

Cau 5. (3,0 diém) Cho doan thang AB duogc chia thanh bon phan bang nhau béi ba
diém M, N, P (hinh vé). Ta danh diu 2024 diém phén biét trong doan 4B bing cach
chia déu trong mdi doan AM, MN, NP, PB c6 506 diém, thoa man diéu kién v4i mot
diém bat ky thudc doan AM thi tdn tai mot diém thudc doan MN ddi xuing voi nhau
qua M, tuong ty voi mot diém bét ky thudc doan PB thi ton tai mot diém thudc doan
NP db6i xtmg véi nhau qua P. Sau d6 ta thyc hién t6 mau do cho 1012 diém tuy y va
1012 diém con lai mau den. Chiémg minh téng cac khoang cach tir 4 dén cac diém
mau d6 bang tong cac khoang cach tir B dén cac diém mau den.

A M N P B
® @ & ® L]

3,0

+ Dinh huéng bang dudng thang tir 4 t6i B va gia st N 1a gdc, diém B ¢6 toa do 1a 1
con di€m A c6 toa do 1a -1.

0,25

XXX (cotoade “7 e e bt ky thude doan AM
Yovoo. oy, A VoV
1 2 e cO toa d(,) R ]

+ Theo gia thiét 506 diém
thi ta cling c¢6 tuong tng 506 diém Vi d@bi xung voi
XXX

¥ =--:l . — YV =1 — =—]— . . I: F”f
. Vo=2x,—x =X, —x X, o4 o206
" quaM,suyra - : : véi ! ! .

Tuong tu vé1 506 diém Zi Ly Ly, co toa do TS Zan bt ky thudc doan PB thi

ta cling c6 twong ung 506 diém I I, c6 toa dd I S
=2y, -z =x,-z=1-z2 . i=1..506

L Lt Ly, qua P, suy ra R " vOl

306 o1 xung voi

+ Tmh tong toa do 2024 d1em nhu’ sau

i,

+ Goi toa d6 ctia 1012 diém mau do 1a 12, suy ra tong khoang céach tir cc

- -
1ol 2 1oz

) S )=Yasio2
diém mau dé dén 4 1a ! !
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F?;h:;,,,;h

+ Goi toa d6 cta 1012 diém mau den 1a 112 suy ra tong khoang cach tir cac
i ) i x,—h)= ih+]ﬂ]’} 0.5
diém mauden dén B1a
11z 1012 06 s s ik 0_2_5_
Z“-"Zh- Z_r_+z_1'_+z:_+zf’_ ’
Talaico =l = = 1 =
Sa=-3b o 9 o
Vay ! ~1 hay la tong khoang cach tir cac diém mau dé dén 4 bang tong 0,25
khoang cach tir cac diém mau den dén B
Cau 6. (3,0 diém) Cho hai s6 thyc > théa man ¥2 0.v£ 0 Tim gi4 trj 16n nhat
= : + — : +3.J.1': +3° - 2xp+4dx- 4y +8 3,0
cua biéu thuc x“+2x+2 y-2yp+2
Cach 1.
Xéty—O Vélx>0 0,5
0,25
0,5
1,0
0,5
0,25
0,25
0,25
: 0,25
3 :
1 1 :
P=—+——+3Jla+h) +4
1+ 145 [“ ]} 0,25
R ]
-t 5 ! "3 0,5
CM duoc : l+a- 1+h 1+ab ’ ab? 1 ’
________________ e
P ——+3J4ub +4
Co: ath? 2Jab a4 1+ab v 0,5
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. I

t=Jl+ah? 2P P2 Ztor, "2 2 0,25
Dit : a

3

fl==+o0, "2 2
Coi " 0,5
lim (i) =+¥ ’
vi P20 hen khong t6n tai gia tri 1on nhat ctia P 0,25

* Lwu y: Néu thi sinh lam bai khong theo cach néu trong HDC nhung dung thi van cho dii sé
diém tung phan nhuw huong dan quy dinh.
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