SO GIAO DUC VADPAO TAO  KY THI TUYEN SINH LOP 10 THPT

LANG SON NAM HOC 2024 - 2025
‘ ’ ’ Mon thi: Toan (danh cho 16;p chuyén)
DE CHINH THUC Thoi gian lam bai: 150 phut
Ma de 450 (Khong ke thoi gian giao de)
Cau 1: Trac nghiém
y . -2y=4 . oL 2
1. Bi€t (x,;y,) 1a nghiém cua hé¢ phuong trinh {)2( +§ . Khi do gia tr1 cua bicu
X y=
thirc x,”-2y,” 1a
A.2 B. L e D. 6
2 2
2. Nghiém 16n nhat cta phuong trinh x*—4x’+3=0 la
A. 2 B.3 C.1 D. V3
3. Cho duong tron ¢o ban kinh bang 5¢cm, chu vi cua duong tron do la
A. 5r cm B. 10 cm C.5cm D. 10r cm

4. Cho tam giac ABC vuong tai A, biét AB = 6cm, AC = 8cm. Ban kinh duong tron
ngoai tiep tam giac ABC bang

A. 6 cm B. 10 cm C.5cm D. 8 cm
5. Bi€u thirc P=+/2x—4 c¢6 nghia khi
A x>=2 B. x>2 C. x<2 D. x<=2

6. Tat ca cac gia tri ciia tham s6 m dé duong thang (d): y = 4x + m cat parabol
(P): y=2x" tai hai di€m phan biét la

A.m<2 B. m>-2 C. m>-2 D. m<2
7. Tat ca cac gia tri cia m dé ham s6 y = (m — 1)x + 6 nghich bién trén R 1a
A. m>-1 B.m<] C.m>0 D.m>1
8. Cho tir giac 10i ABCD noi tiep dudng tron, gia sir s6 do goc BAD =40, thi so do
goc BCD la
A. 140° B. 60° C. 100° D. 40°
Cau 2:

vO1 x>0,x#1

a) Cho biéu thirc P=( Vx+2 +2—J¥J, Jx

s+ 2+l x=1 ) x4l
1) Rut gon P
2) Tim cac s0 nguyén x dé P co gia tr1 nguyén
1a1 hé ) 2x" +2y" =5xy+x=2y=0
b) Giai h¢ phuong trinh < f Xy y
x“+2y°=3x=-5y-1=0

Cau 3: Tir diém A nam ngoai duong tron (O) ke tiép tuyén AB voi B la tiép diem.
Mot duong thang d di qua A va cat (O) tai M, N sao cho: O va B nam khéc phia so



voi d, diem M o giita A va N. Ké BH 1 40 (H thudc AO), goi K 14 trung diém cuia
MN.
a) Chung minh re“‘mg AB? = AM.AN,KAO = OBK

b) Ching minh rang tir ‘gtac MHON no1 tlep va HB la phan giac cua MHN

¢) Buong tron ngoai tiép tam giac OMN cat duong thang AB tai P, Q va cat duong
thang HB tat D (D khac H). Go1 R 1a trung diém cua BD. Chimg minh rang duong
tron ngoai tiép tam giac PQR va (O) tiép xtic véi nhau.

Cau 4: Cho cac so thuc a, b, c. Ching minh céac bat dang thirc sau day:
b+c c+a a+b

a) : : >8

a b c
b) @’ +b’ +c +24abc<(a+b+c)
a b c

. \/a2 +7bc ' \/b2 +8ca ' \/c2 +9ab
Cau 5:
a) Giai phuong trinh sau day trén tap sO nguyén: 2x’y+8x>+y =11
b) Pinh 1y Wilson phat biéu ¢ dang chia hét nhu sau: “Cho s6 nguyén dwong »>2,
khi d6 n 1a s6 nguyén to khi va chi khi (n - 1)! + 1 chia hét cho n”; véi ki hiéu
n!=1.2.3..n la tich ctia n s6 nguyén lién tiép tir | dénnva 0! = 1.
1) St dung dinh 1y Wilson ching minh rang: “n la s6 nguyén to thi (n— 2)! — 1 chia
hét cho n”.
2) Hay chimg minh chiéu nguoc cia dinh ly Wilson: “S6 nguyén duong n>2 thoa
mén (n—1)!'+ 1 chia hét cho n thi nla sO nguyén to”.
c) Viét cac so nguyén duong lién tlep 1,2, ...,2022 trén bang; go1 m, n la woc nguyen
t0 ctia 2025, nguol ta thyc hien mo1 bu’crc nhu’ sau: Hai so bat ki a, b o trén bang sé
bi x6a di va viét thay thé 1én bang s6 [ma—nb| hodc |ma+nb|. Thuc hién lién tiép cac

z 1

budc nhu trén, hoi rang cudi cung trén bang co thé con lai duy nhat s6 2024 hay
khong?

DAP AN
Cau 2:

R A e A R
' \x+2\/;+1 i1 | ]

[ Jx+2 . 2-x ]\/}H
(Vx4 (Wr+DWa=1))

P=(x+ x—2+2+\/;—x] Jx +1
L WxH’Wx-) ) Vx




P=——
x—1

2. Do x nguyén nén dé P nguyén thi 2:(x—1)
:>x—le{—2;2;—1;1}
= xe{-1;3;0;2}, két hop véi dicu kién x4c dinh
= xe{3;2}

b) {2x2+2y2—5xy+x—2y=0(1)

x*+2y* =3x=5y-1=0(2)
Xeét phuong trinh 2x° +2y* —5xp+x—2y=0(1)
Taco: A, =(5y—-1)"=8(2y*=2y)=9y’ +6y+1=(3y+1)’

x=2y
Khi d6 pt (1) c6 2 nghiém |

X="—

V&1 x =2y thay vao (2) ta duoc

11+ +/145 11++/145
T T s
6y’ =11y-1=0=>
11-+/145 11-+/145
y: = X =
L 12 6
s ~1 ‘
Vi x=y7 = y=2x+1, thay vao (2) ta dugc
(=1=53=3
Ox’ —Sx—-4=0=> 4 ]
X=——>y=—
i 9 9

Cau 3:



a) Co AB 14 tiép tuyén, AMN 1a mot cat tuyén cua (O)
nén AB®=AM.AN (tinh chat phuong tich)
(C6 thé chimg minh tam giac AMB dong dang véi tam giac ABN)
K 14 trung diém day cung MN
= OKA=90" = OKA=0OBA =90
= T giac OKBA ndi tiép
= KBO=KAO
b) Tam giac OBA vudng tai1 B, BH la duong cao
= AB* = AH.AO
Mit khac AB* = AM.AN = AM.AN = AH.AO
= T giac MNOH ni tiép (tinh chat phuong tich)
| NMO = NHO
\ONM = MHA

Ma NMO=0ONM (tam giac OMN can ta1 O)
— NHO = MHA két hop voi BHA=BHO =90

Tt gidc MNOH noi tiép = -




= BHM = BHN hay HB la phan giac cua MHN
¢) Goi AC 1a tiep tuyen thtr 2 dung tir A dén (0)
Tt giac OHMN noi tiép, két hop véi gia thiét diem D
— Cac diém D, Q,N,O,H,M,P dong vién (1)
— DQHP ndi tiép
= BH.BD = BQ.BP
= BH.2BR = BQ.BP
= BC.BR=BQ.BP (Vi BH L 04=BC L OA= BC=2BH)
Suy ra tir giac RQCP no1 tiep
Hay C nam trén duong tron ngoai tlep tam giac PQR (*)
Tu (1) suy ra t& giac PQOH noi tiép
= AP.AQ= AH.AO = AB’ (theo y b)
MaAB =AC = AP.AQ=AC* (*%*)
Tu (*) va (**) suy raAC la tiép tuyén ctia dudng tron ngoai tiep PQR
Ma AC ciing 1a tiép tuyén cua (O)
= Hai duong tron (PQR) va (O) tiép xic nhau véi tiép tuyén chung AC (dpem)
Cau 4.

a) Ap dung Cauchy duoc
b+c c+a a+b>2\/1; 2\/5 2@_
a b ¢  a b ¢

b) Co (a+b+c) =a’ +b’ +c +3(a+b)(b+c)c+a)
Su dung BPT (a+b)(b+c)(c+a)28abc ta cd dpcm

. a b C
c) Co + +
\/a2 + 7bc \/b2 + 8ca \/c2 +9ab

a’ b’ ¢
= + +
a\/ a’ + 7hc b\/ b* +8ca c\/ ¢’ +9ab
a’ b’ ¢
= - ~
x/; \/ a’ + Tabc \/_ \/ b’ + 8abc \/E \/ ¢’ +9abc

(a+b+c)

\/_\/a +7abc+\/_\/b3+8abc+x/_\/c +9abc

Co: (\/E.\/a +Tabe +\bAB® +8abc ++Je A +9abc) <(a+b+c)a’ +b’ +c’ +24abc)

(Bunhiacopxki)
Su dung két qua y b ta duoc
(a+b+c)a +b +c +24abc) L (a+b+c)a+b+c) =(a+b+c)’

2
:(\/E.\/cf +7abc+\/5.\/b3 +8abc+\/z.\/c3 +9abc) <(a+b+c)

= \/;.\/cf + 7Tabc + \/E.\/lf +8abc + \/E.\/c3 +9abc < (a+b+c)’




N (a+b+c) . (a+b+c) _
\/;.\/cf + 7abc +\/E.\/b3 + 8abc +\/E.\/c3 +9abc  (a+b+c)
(Khong xay ra dang thuc)
Cau 3:
a) 2x°y+8x" +y=11
=2 (y+4)+y+4=15
= 2x* +1)(y+4)=15
Vix, ynguyén nén 2x°+1; y +4 1a wdc cua 15, chii y 2x* +1>0 tir d6 ta duoc

1

2% +1 15 | 3 5
y+4 | 15 5 3

X Loai 0 1; -1 Loai
'y Loai 11 1 Loai

Vay phuong trinh c6 cac nghiém (x;y) e {(0;11);(1;1);(=1;1)}
b
1.)Xét m-D!'+1=(-1)n-2)-m-1)+n=m-1)[(n-2)!-1]+n
Theo dinh 1y Wilson, c6 (n-1)+1in,nin= (n-1)[(n-2)"-1]in
Ma(n—1;n)=1véimoinnén (n—2)! -1 :n (dpcm)
2.Do (n=D)41in=> (n—1)!=—1(modn)
Gia st n khong phai s6 nguyén to = n >4
Véin =4 thi (n—1)!=3!=2(mod4)()
Véin > 4, do n khong nguyén to, dat n=pq véi 1< p<g<n
THL: p<q = p;ge{2:3;..;n-1} khido = (n-1)!: pg = (n—1)!in (mau thuan)
TH2: p=g=>n=p’
Kh1 d6 (n-1)!:ip map>1
= (n-D%1% p= (n=1)+1% p* =» (mAu thuan)
Tu d6 ta co diéu gia st 1a sai
Vay ta co dpem. , ,
¢) Viban dau c0 2022 so néns€ co 1011 sole
Go1 s0 cac so 1€ con lai trén bang sau lan thay thé thir k 1a », (vi du khi chua thay
thé 1an nao thi n, =n,=1011)
Ta cg'): 2025 1a sb 1é = m;n lé’céc s0 1¢, khi d6 ta c6 cac nh§1n xeét sau
+Neua,b (;(’) mot sO chan, 1 56,1é thi ma— qb vama + n‘p deéu la cac so ke
= neu thyc hién thay the thi s0 cac s0 le khong doi
+ Ne¢u a, b 1a 2 s06 chan thi ma — nb va ma + nb cung chan



= néu thuc hién thay thé thi s6 cac so 1é khong doi
+ Neéu a, b 1a 2 s6 1¢ thi ma — nb va ma + nb cuing chan

— néu thuc hién thay thé thi s6 céc so 18 giam di1 2 $H
Nhu vay sau mdi lan xoda thi s6 cac so 1& hoac khong doi, hodc giam di 2 so6. Nghia
1a sau k 1an thay thé thi tat c cac », déu chung tinh chat chan 1é ma », =1011 13 1é
nén n, vo1 mo1 k.

= khong thé bang 0
Do vay neu x6a dén khi con lai s6 cudi cung thi s0 d6 bat budc phai 1a so 18
Vay s6 cudi cung trén bang khong thé bang 2024.



