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

PHU THQ TRUNG HQC PHO THONG CHUYEN HUNG VUONG
NAM HOQC 2024-2025
PE CHINH THUC Mon: Toan

(Danh cho thi sinh thi chuyén Toan) ‘
Thoi gian lam bai: 150 phut, khong ké thoi gian giao dé
beé thi co 01 trang

Cau 1 (2,0 diém).
a) Tim tat ca cac gia tri cua tham s6 m dé phuong trinh x° +(2m—1)x—m2 —2=0 ¢6 hai

nghiém phan biét x,,x, thoa man |x,|+|x,|=7.

4n++4n® -1
N2n+1++/2n-1

b) Cho f(n) =

vO1 n nguyén duong. Tinh f(1)+ f(2)+...+ f(60).

Cau 2 (2,0 diém).

a) Chung minh rang véi moi s6 tu nhién 7 thi n° —9n+ 54 khong chia hét cho 81.

b) Tim tat ca cac so tu nhién n sao cho P=~/n+6 + \/n +3+n+6 13 s6 nguyén.
Cau 3 (2,0 diém).

a) Giai phuong trinh 12x> —2x —1= x+/2x+1.

b) Trén mdt duong tron, ldy 2024 diém phan biét, cac diém duge t6 mau xanh va mau do xen
k& nhau. Mdi diém duoc gan vo1 mot gia tr1 [a mot s6 thuc khac khong, gi tri ciia moi diém mau xanh
bang tong gia tri ciia hai diém mau do ké vdi no, gia tri cia mdi diém mau d6 bang tich gia tri cta hai
diém mau xanh ké vdi nd. Tinh tong gia tri cia 2024 diém trén.
Cau 4 (3,0 diém). Cho tam giac nhon ABC ndi tiép duong tron tam O ban kinh R=4cm,
BC = 4+/3 cm. Puong tron duong kinh BC cét AB, AC 1an luot tai E,F (E khic B va F khac C).
Goi H la giao diém cua BF va CE.

a) Chung minh rang t giac AEHF ndi tiép dudng tron va tinh ban kinh ctia duong tron do.

b) Chimg minh rang OA L EF.

¢) Tur A ké cac tiép tuyén AI, AJ toi dudng tron dudng kinh BC (1, J 1a céc tiép diém). Puong
HI.HJ

HK

Cau 5 (1,0 diém). Cho céc s6 thuc duong x, y,z. Tim gia tr1 nho nhat cta biéu thic

thang AH cit duong tron (O, R) tai K (K khic A). Tinh

29z -y =22 -
+ .

M =
XEY 42 3xyz

Can bo coi thi khong giai thich gi thém.
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PHU THO TRUNG HQOC PHO THONG CHUYEN HUNG VUONG

NAM HOQC 2024-2025
HUONG DAN CHAM DE CHINH THU'C MON TOAN
(Danh cho thi sinh thi chuyén Toan)
Hudng dan cham c6 06 trang
I. Mot s6 chii y khi chim bai

- Pap an cham thi dudi day dua vao 10i giai so luge cua mot cach. Khi cham thi giam khao can bam
sat yéu cau trinh bay 10i giai day du, chi tiét, hop logic va c6 thé chia nho dén 0,25 diém.
- Thi sinh lam bai theo cach khac vo1 huong dan cham ma dung thi t6 cham can thong nhat cho
diém tuong tng voi thang diém cua huéng dan cham
- Diém bai thi 12 tong diém c4c cAu khong 1am tron so.
II. Pap an — thang diém
Cau 1 (2,0 diém).

a) Tim tat ca cic gia tri ctia tham s6 m dé phuong trinh x*+(2m—1)x—m’>-2=0 c6 hai

nghiém phén biét x,,x, thoa man |x,|+|x,|=7.

N

DPap an Diém
A=(2m—1) —4(-m’ =2)=8m’ —4m+9>0,YmeR.
Vay véi Vm e R thi phuong trinh x° +(2m—1)x—m’ =2 =0 ludn c6 hai nghiém phan
bict x;, X,
0,25
. X, +x,=—2m+1
Theo viet ta co: , :
XXy =—m" —2
|x]|+|x2| =7 < x° +x +2|x,.x2| =49 < x” +x; —2x,x, = 49
0,25
(do x,.x, =—m* =2 < 0= |x,.x,|=—x.x,)
S (x+x,) —4xx, =49 & (2m+1)" +4m®> +8=49 0,25
_m s
S 8m* —4m—-40=0=2m’ -m-10=0| 2 .
m=-2
5 0,25
Vay vo1 m = 2 va m=-2 thi phuong trinh x’ +(2m —l)x—m2 —2 =0 c06 hai nghiém phan
biét x,,x, thoa man |x,|+|x,|=7.
dn++4n” —
b) Cho f(n)= vO1 n nguyén duong. Tinh f(1)+ £ (2)+...+ f(60).
/ \/er\/T AORIAC) 1(60)
Dap an Piém

dn s 1 (4n+ 4n’ —1)(\/ +1-\2n-1) .
\/2n+1+\/2n—1 (\/m \/_1)( 2n+1— \/_1) ’

_ _;.(\/(2;1 +1) —\/(211—1)3) 0,25

f(n)=




Ap dung vao bai toan ta co:

f(1)+f(2)+...+f(60)=%[(\/3_3—\/1_3)+(\/5_3—\/3_3)+...+(\/1213 ~J119° )] 0,25
:%(\/1213 ~IF) =665 0,25
Cau 2 (2,0 diém).
a) Chung minh rang v6i moi s6 tu nhién n thi n° —9n+ 54 khong chia hét cho 81.
Dap an Piém
Gia sir ton tai sb tu nhién n dé n°* —9n+54 chia hét cho 81 035
= —9n+543=>n'3 ’
bit n=3k,k eN. Khi do: n’ —9n+54=27k" —27k+54=27(k3—k+2). 0,25
Ma n’ —9n+54:81 nén kK’ —k+2:3 0,25
Nhung &* —k +2=(k—1)k(k+1)+2 khong chia hét cho 3,Vk e N. 025
Vay v6i moi s6 tu nhién n thi #° —9n+ 54 khong chia hét cho 81. ’
b) Tim tat ca cac so tu nhién n sao cho P=~/n+6 + \/ n+3n+6 1a sd nguyén.
DPap an Piém
P=\/n+6+\/n+3\/n+6,PeZ.
2
:>n+3\/n+6=(P—\/n+6) =P +n+6-2Pn+6 025
P’ +6
=>\Vn+6 = eQ
2P+3
Dodd vn+6 €Q 025
ma n+6eZ=>\n+6eZ =4Jn+6 2. ’
2
4P“ +24 33
4\/}’l+ = =2P-3+ . 0925
2P+3 2P+3
4Nn+6 €Z,PeZ = 2P+3 laudc cua 33 (ma P>+/6++/3v6 ), ta tim duge
P=15=>n=43. 0,25
Vay n=43.
Cau 3 (2,0 diém).
a) Giai phuong trinh: 12x” —2x —1=xv/2x +1.
Noi dung Piém
: 1
biéu kién: x> —— (*)
2 0,25
+) x =0: Khong la nghi€ém cua phuong trinh.
+) x # 0: Chia ca hai vé ctia phuong trinh cho x? ta duoc:
125% — 2 —1=xZx+1 > 1221 _N2x+
X b - 0,25
o f=3
Dat ¢ = -+ =¥ +t—12:0<:>[t "
X = =




x>0 1 ;
Voi t=3=>2x+1=3x< ; S Xx= 1—i_\/—o(th(’)a man di€u kién (*) ).
Ox” —2x-1=0 9 0.25
x<0 _ .
Véit=-4=2x+1=-4x =4 o x=? \/ﬁ(théa mén dieu kién (*)).
16x° -2x-1=0 16
0,25
Vay phuong trinh c6 hai nghiém 13 x = ”jﬁ va x = 1_1‘éﬁ.

b) Trén mot duong tron, 1lay 2024 diém phan biét, cac diém duoc t6 mau xanh va mau do xen ké
nhau. Mdi diém dugc gan véi mot gid tri 13 mot sb thuc khac khong, gia tri cia mdi diém mau xanh bang
tong gia tri cua hai diém mau do ké véi no, gia tri ctia mdi diém mau do bang tich gia tri ctia hai diém
mau xanh ké v&i né. Tinh tong gia tri ctia 2024 diém trén.

Piém
0,25
Goi a,b lan lugt 14 hai gid tri dwoc gan vao hai diém mau xanh lién ké (ab # 0), khi d6
gia tri duoc gan vao diém mau d6 xen ké& nd theo chiéu kim dong ho duogc viét dang a.b .
Theo quy ludt diém mau xanh va mau do, ta suy ra gia tri cua 5 diém tiép theo theo chiéu
kim déng ho th tu sé 1a: b —ab,1 —a,(l — a)(l —b),l —b,a(l —b). 0,25
Khi d6 tong cta 8 gia tri duoc gan & trén 1a
a+ab+b+(b—ab)+(l1-a)+(1-a)(1-b)+(1-b)+a(1-b)=3. 0,25
Mit khéc theo quy luat do, gia tri diém thir 9 theo chiéu kim dong ho 1a a
. i .., 2024 , X 1, N 53 1 §
Nhu vay 2024 gia tri trén dugc chia thanh o =253 nhom, mo61 nhom gom 8 gia tri 0.25
theo quy luat trén.
Suy ra tong gia tri 2024 diém trén bang 253.3 = 759.

Cau 4 (3,0 diém). Cho tam giac nhon ABC ndi tiép dudng tron tim O ban kinh R =4cm,

BC =4\/§ cm. Puong tron duong kinh BC cat AB, AC lan lugt tai E,F (E khac B va F khac C).
Goi H la giao diém cua BF va CE.

a) Chirng minh rang tr gidc AEHF noi tiép dudng tron va tinh ban kinh cta duong tron do.



-,»

»

Dap an Diém
Ta c6 BEC = BFC =90° = AEH = AFH =90°. 0,25
Xét tir giac AEHF ¢6: AEH + AFH =180° nén tir gidc AEHF noi tiép duong tron
duong kinh AH =2R' %25
Lay diém D d6i xtmg véi diém A qua O, M la trung diém BC.
Vi BD, HC cung vudng goc voi AB = BD //HC:;
BH,DC cing vudng goc véi AC = BH //DC = HBDC 13 hinh binh hanh, 0,25
— HDNBC =M = H,M,D thang hang va M 1a trung diém ctia HD
= OM 1a duong trung binh cua tam giac DAH
1 0,25

:>R’:EAH = OM =+ BO* — BM? =\/42 -(2J§)2 —2cm.

b) Chirg minh rang O4 L EF.




Dap an Piém
Goi P la trung diém AH = PM la dudng trung binh tam giac AHD = PM //0A (1) 0,25

ME=MF =R, PE=PF=FR 0,25
— MP la trung truc EF = MP L EF (2). 0,25
Tu (1) va (2) = OA L EF. 0,25

c) Tu A ké céc tiép tuyén AI, AJ véi duong tron duong kinh BC(1,J 1a tiép diém). Puong
HI.HJ

thang AH cat duong tron (O, R) tai K (K khac A). Tinh T




p

Dap an Diem
AHNBC=N, IJNnAN=H', IJNnAM =L.

Ta giac H'NML noi tiép duong tron = AH' AN = AL AM = AJ* (hé thirc luong trong 0,25

tam giac vuong AJM )

Mit khac 4J° = AF.AC = AH.AN (t& giac HNCF ndi tiép). a3
—> AH'.AN = AH.AN = H =H' = I,H,J thang hang. ?
Tu giac AINJ noi tiép duong tron (do 5 diém 4,1, N,M,J cing thudc duong tron 95
dudng kinh AM ) nén HI.HJ = HA.HN ’

: 1 1
Tam giac BHK can dinh B= HN = EHK — HI.HJ = HA.EHK
HI.H] 1 2
= ————=—HA=2cm.
HK 2
Cau 5 (1,0 diém). Cho cac sb thuc duong x, y,z. Tim gia tr1 nho nhat cua biéu thirc
3 3 3 3 3 3
X =y |+|y =z |+|z7 —x
O P e s e
X +y +z 3xyz
Dap an Piém

Bo de: ‘x3 —y3|+|y3 —23‘+‘z3 —x3’ >x’+y +2° —3xyz

That vdy, khong mat tinh tong quét gia st x> y >z bo dé can chirng minh twong duong 0.25

Vo1 ,
Z(x3 —23)2x3 +y°+2° =3xyz & (x3 —y3)+3(xyz—z3)2 0 dingdo x>y >z,

, 2xyz X +y +z =3xz 2xyz X+y +22 5) 2
Ap dung: M 2 — 3 3 —| 3 R e T 0,25
X +y +z 3xyz X +y +z 3xyz 3) 3 i
3 3 3
Ta chung minh — 2)03}2 =+ ¥ty t2 D > 0, diéu nay twong duong voi
X+y +z 3xyz

(x3 +y° +2z° )2 —5(x3 +y° +z )xyz + 6(xyz)2 >0 0,25
< (x3 +y +2z° —?a)cyz)(x3 +y +2 —2xyz) >0
Bdt nay dung do x* +y° +z° > 3xyz (Bat dang thic Cauchy).

= 0,25

Vay GTNN cua M:E khi x=y=z va x,y,z>0.




