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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH VAO LOP 10 THPT
TINH QUANG NINH NAM HOC 2024-2025
‘ Mon thi: Toan (chuyén)
PE THI CHINH THUC (Danh cho thi sinh thi vao Trwong THPT Chuyén Ha Long)

Thoi gian lam bai: 150 phut, khong ké thoi gian phat dé
(Dé thi nay c6 01 trang)

Cau 1 (2,0 diém).
a) Cho a,b,c 1a cc sé thuc duong thoa man diéu kién a+b + ¢ +~/abc = 4. Tinh gia tri
bidu thitc O = \Ja(4—b)(4—c) +/b(4—c)(4—a) +/c(4—a)(4—b) —~Jabc .
b) Cho cac s6 thuc a,b,c>1 théoa min a+b+c=9. Tim gia tri 16n nhat va gia tri nho
1 1 1

nhat cua biéu thic P = + + .
a+b b+c cH+a

Cau 2 (2,0 diéem).
a) Giai phuong trinh 7x+18—-2vx+1-8y3x+4 =0.

et [+ +x+2y=10
b) Giai hé phuong trinh :
Y +2y° +6y—-20=8x"—2x" +2x

Cau 3 (2,0 diém).
. 2025 1 1

a) Cho a, b, c 1a ba s6 nguyén khac khong thdoa méan = 5 +— . Chtrng minh rang abc
a &

chia hét cho 4.
b) Tim tat ca cac cip so nguyén td (p, ¢) sao cho p° —3pg +44q” 1a mot s6 chinh phuong.

Cau 4 (3,5 diém). Qua diém A4 & bén ngoai duong tron (O) vé hai tiép tuyén AB, AC véi duong
tron (O) (B, C la céc tiép diém). Trén doan thang BC lay diém D bat ki (D khac B, D khac C).
Puong tron (O°) ngoai tiép tam giac ACD cat dudng tron (O) tai diém E (E khac C), tia AE cit
duong tron (O) tai diém F (F khac E), hai duong thang AD va CF cat nhau tai diém G.
a) Chung minh t&r gidc DEFG ndi tiép.
EA  BA
ED BD’
¢) Chitng minh GB = GF.
d) Hai duong thang CE va AD cat nhau tai diém M, dudng thang BM cat dudng tron (O)
tai diém N. Ching minh ba diém N, D, F thang hang.

b) Chirng minh

Cau 5 (0,5 diém). Viét cac so tu nhién lién tiép tir 1 dén 1975 1én bang. Ta chon hai s6 bat ki
a,b trén bang va x6a ching di, sau d6 viét thém s6 |a —b| 1én bang. Thyc hién lién tiép nhu vay
dén khi trén bang chi con mdt so, ta goi s6 d6 1a c.

a) SO ¢ co thé 1a 1945 hay khong? Giai thich tai sao?

b) SO ¢ c6 thé 1a 1954 hay khong? Giai thich tai sao?
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SO GIAO DUC VA PAO TAO

HUONG DAN CHAM THI TUYEN SINH

TINH QUANG NINH VAO LOP 10 THPT NAM HOC 2024-2025
. , , Mon thi: Toan (chuyén)
DE THI CHINH THUC (Danh cho thi sinh thi vao troeong THPT chuyén Ha Long)
(Huwéng dan nay cé 04 trang)
Céu So lwge 1o gidi Di¢m
a)Th a+b+c+~abc=4=4-b—-c=a++abc 0,25
Xét a(4-b)(4—c)=a(16—4b—4c+bc)=al 4(4—b—c)+bc|
2
= a[4(a+ abc)+bc} =4a* +4a~labc + abc = (2a+\/abc) 0,5
= Ja(4-b)(4-c) =2a++/abc
tuong tu \/b(4—c)(4—a) =2b++abc , \/0(4—a)(4—b) =2c++abc Vay
0,25
Q:2(a+b+c)+3\/abc—\/abc:2(a+b+c+\/abc)=8
b) Ap dung bat dang thtirc Bunhia copxki dang cong mau ta co
2 2 : 1+1+1)° 2
pet 2+ 3 L 5 ( ) = s o Wl
a+b b+c c+a (a+b)+(b+c)+(c+a) 2(a+b+c) 2
Caul Déu“=”khia=b=c=3.VéijTNNcﬁaPlélkhia:b=c=3 0,25
2,0 diém — 2
Khoéng mat tinh tong quat gid su: 1<a<b<c,ma a+b+c=9 = 3<c<7
Taco (a—1)(b-1)20<=ab>a+b-1
1 N 1 _ a+b+2c _ 9+¢ < 9+¢ : 0.25
a+c b+c (a+c)b+c) ab+cla+b)+c” a+b-1+c(a+b)+c
_ O+¢ 2:9+c:>PS 1 +9+c
9—c—-1+c(9—-c)+c” 8c+8 9—c 8c+38
Ta di chrng minh: P = : + o Sg (1) voi moi 3<c<7
9—c 8+8 4
That vay (1)< c¢> —8c+7<0<=(c—T7)(c—1)<0 (Pung), dau “="khi ¢ =7, 095
a=b=1] ,
Vay GTLN cua P la % ki e=T7.a=b=1
a) 7Tx+18—-2Vx+1-8V3x+4 =0 (BK: x>-1) 0,25
Cau 2 Tx+18=2x+1-8V3x+4=0(1) & (Wx+1-1)*+2(/3x+4-2)" =0 0,5
20diem | (/ri1-1 x=0 A o
= = <> x=0. Vay phuong trinh c6 nghiém x=0. 0,25
V3x+4=2 (x=0




Cau

So luge 101 giai

Piem

b) X+ +x+2y=10 (1)
Y +2y° +6y—-20=8x" —2x° +2x

2x° +2y" +2x+4y =20 2) i i
T , . , . Trur vé véi1 ve cua (3) cho (2)
Yy 42y +6y—-20=8x"-2x"+2x (3)

= 3> +2y=8x" +4x <:>(y—2x)(y2 +2xy + 4x° +2)=0

0,5

Cod y> +2xy+4x° +2>0 nén y=2x, thay vao (1) dugc

x=1
5x° +5x-10=0& [ tor do suy ra hé phuong trinh c6 hai nghiém (x;y)

xX=-2

la (L2) va (—2;-4)

0,5

Cau 3
2,0 diem

2925 1.1 ¢ omshe=a(pro)

a b c

a)

0,25

Néu b va c cung 1é = Vé trai 1é, vé trai chan (vo 1y)

0,25

Néu b va ¢ cung chan = abc chia hét cho 4

0,25

Néu b va ¢ khéc tinh chin 16 = bc chin = a(b+c) chanma b+c 1&¢ = a

chan = abc chia hét cho 4.

0,25

b) p* =3pg+4q’=(p* +4°)-3(ra—q°)
Néu ca p va q déu khong chia hét cho 3 = p* =1(mod3), ¢° =1(mod3) =
= p’ —3pq+4c]2:(p2 +q2)—3(pq—q2) =2(mod3), vo Iy vi

p° —3pg+4q° chinh phuong. Vay trong hai s6 p, ¢ ¢6 1 s6 chia hét cho 3, ma
p, g nguyén t6 nén p = 3 hoic ¢ = 3.

0,5

Véi p=3=r>=4¢"-9g+9(reN)
(2¢-3)" <r* <(2g-1)" =44’ =99 +9=(29-2) < g=5 (théa man)

0,25

Voi g=3=r=p*—9p+36>p’ —10p+25=(p—-5) (do p>0)
Véi p=2,tacd 7’ =22—9.2+36=22(ktm)

Véi p=3,tacod 7’ =32—9.3+36=18(ktm)

Véi p=5,taco 1’ =5"—9.5+36=16(tm)

Véi p=7, tacod > =7°—9.7+36=22(kim)

Véi p 1a s6 nguyén t6 1én hon 7, ta cé:

P =p°-9p+36<p’—6p+9=(p-3)°,

nén (p-5) <r’ <(p-3). Dodé r* =(p—4)’

Voi r? =(p—4) @ p*-9p+36=p* ~8p+16< p = 20(ktm)

| P=3q=5 L a
Vay thoa man y€u cau bai toan.
pP=dg=23

0,25

2




Cau So lwge 1oi giai Piém
a) ACE = ADE (hai goc noi tiép duong tron (O’) cung chan AE) 0,25
ACE = CFE (gbc ndi tiép, goc tao bai tia tiép tuyén va day cua (O) cing chan
0,5
CE) = ADE = CFE
T« gidc DEFG ¢6 ADE = GFE = ti gidc DEFG ndi tiép 0,25
Caud | b) AABE va AAFB c6 A chung. ABE = AFB (gbc ndi tiép, goc tao boi tia tiép
3,5 diém
L a owm o . . FA BA 0,5
tuyén va day cua (O) cung chan BE )= AABE u»» AAFB = — =—
BA FA
T giac AEDC nbi tiép (O’) = EDB = EAC , EBC = EFC (hai goc ndi tiép
: 0,25
duong tron (O) cung chan CE = ABED v AFCA = £D = A¢
BD AF
AB, AC 1a hai tiép tuyén ctia (O) = AB = AC, két hop véi bl _ded
BA FA
0,25
ED _AC _ EA_ED _ EA _ BA
BD AF BA BD ED BD
¢) EAD = ECD (hai goc noi tiép (O’) cung chan DE), ECB = EFB (hai gbc
noi tiép (O) cung chan BE )= EAD=EFB = AG //BF = AGC = BFC (hai| 0.5
gdc dong vi) va AGB = FBG (so le trong)
ABC = BFC (gbc noi tiép, goc tao boi tia tiép tuyén va day cta (O) cung chan
, , 0,25
BC), két hop v6i AGC = BFC = ABC = AGC = tt giac ABGC ndi tiép
T giac ABGC ndi tiép = AGB = ACB . C6 AB = AC = ABC = ACB. Vay
0,25

GBF = GFB = A GBF can = GB = GF.

>




Cau So lwge 1o gidi Piém
d) Tt gidc ABGC ndi tiép = BAG = BCF ma BCF = BNF (ndi tiép (O) cung
chin BF ) nén BAD = BNF (1)
AAEM va A CDM c6 AME = CMD (d6i dinh) va EAM = DCM (ndi tiép (O?)
cung chan ED) = AAEM o ACDM = MA _ ME

MC MD
—> MAMD = MEMC . 0,25
ABEM va A CNM c6 EMB = NMC (d6i dinh) va EBM = NCM (ndi tiép (O)
cung chan EN) = ABEM o ACNM = Ll = b3 —> ME.MC = MB.MN
MN MC
ma MAMD = MEMC = MB.MN = MA.MD = L :
MA MN
AMBA va AMDN c6 AMB = NMD (d6i dinh) va .
MA MN _—
AMBA «»» AMDN = BAM = DNM , két hop véi (1) = BND = BNF ’
— N, D, F thang hang.
a) Tur 1 dén 1975 ¢6 (1975-1):2+1=988 (s0 1¢)
Xét cac kha nang c6 thé xay ra:
Néu a va b cung 18, sau phép bién doi ta x6a di hai s6 1¢ va thém vao bang mot
sO chan = s6 s0 1¢ giam di 2
Néu a va b cung chan, sau phép bién doi, ta x6a di hai so chan va thém vao
bang mot sO chdn = s0 s6 1¢ giit nguyén 0,25
Néu a va b khéc tinh chan 18, sau phép bién d6i ta x6a di mot s6 chan, mot sd
[¢ va thém vao mot so 1& = s0 s 1é gitt nguyén
Chu 5 Vay sau moi lan bién doi, sd sd 1é con lai ludn chia hét cho 2 nén sé cudi cung
0,5 diém con lai trén bang khong thé 1a s6 1é. Vay sb cudi cung trén bang khong thé 1a

1945.
Ta thyc hién cac phép bién d6i doi véi cac cip so sau: (1;2);(3;4);...;
(1951;1952); (1953;1955);(1956;1957) ;....(1972;1973);(1974;1975). Nhu vay
sau 987 phép bién doi trén bang con 986 so 1, 1 56 2 va s6 1954. Tiép tuc bién
doi cdp (1;2) thi trén bang con 986 s0 1 va s6 1954. Céac phép bién doi tiep 0,25

theo vdi cac cip so (1;1) thi sau 493 phép bién doi trén bang con s6 1954 va
toan so 0, tiép tuc thuc hién cac phép bién d6i véi cip sb bat ki thi s6 s6 0 giam
dan va cudi cung trén bang con s6 1954,

Nhirng chu v khi cham thi:

1. Huéng dan cham nay chi trinh bay so lwoc mdt cach gidi. Bai lam cua hoc sinh phdi
chi tiét, lap luan chat che, tinh toan chinh xac moi cho diém toi da.

2. Cdc cach gidi khdc néu ding van cho diém. Té cham trao doi va thong nhat diém chi tiét.

3. C6 thé chia nho diém thanh phan nhung khéng dwdi 0,25 diém va phdi thong nhat
trong cd té cham. Diém thong nhat toan bai la tong so diém cdc bai da cham, khéng lam tron.
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