SO GIA0 DYC VA DAO TAO KY THI TUYEN SINH LGP 10 CHUYEN NAM HQC 2024-2025

THUA THIEN HUE Mén chuyén: TOAN
BE THI CHINH THUC Thoi gian lam bai: 150 phiit, kikéng ké thoi gian phdt dé
Chu 1 (1,5 diém)

a) Cho biéu thirc A=%§i—g-3f:l2-27‘§:—; véi x20 va x#1.

Rit gon bidu thirc A va tim tht ca céc gid trj cia x sao cho A<--:-.

b) Cho a, b 13 céic 58 hiru ti. Chimg minh \J(a® +5*)(a—b)* +a’b* 14 sb hiru ti.
Cihu 2 (1,5 diém)
a) Tim tdt cd cdc gid trj cia m dé phuong trinh x* —4mx—3 =0 ¢6 hai nghi¢m nguyén phén biét.
b) Cho a, b 1A céc sb nguyén duong thda man @’ =2b* +a’b. Chimg minh a chia hét cho b.
Cilu 3 (2,0 diém)
a) Tim tht ca céc cip sé nguyén té (p; g) sao cho p? +4* +4pg+52 14 sb chinh phwong.
b) Tim tt ca cdc cip s nguyén duong (x; y) sao cho 5" —1=4y".
Ciu 4 (1,0 diém)
Cho cic sb thyc duong a, b, ¢ théamin a+b+c=4.
a) Chimg minh 4ab + ac + be 2 4abc.

b) Chimg minh 20 _,. 30 %

+ + S-—.
4a+bc 4b+ac 4c+ab 3
Ciu 5 (1,0 diém)

Cho m{t bing 4x5 & vudng gdm 4 hang va 5 cft (nhu hinh v& bén).
Ta ghi c4c s8 ty nhién tir 1 dén 20 vao céic 6, mdi & chira diing mt s6 va céc
s& & mdi 6 14 khéic nhau. Goi d, véi i € {1; 2; 3; 4} 14 hi¢u cia s 16m nhit va s
nhé nht & hang thir i. Goi D 14 gié trj 16n nhit trong céc gid trj d,, d,, d,, d,.
Ta goi D 1A “dp lgch” cia bing.

a) Haly chi ra m{t cdch ghi dé D = 4.

b) Haly chi ra mt cich ghi dd d, =d, =d, =d, =5.

:g V6i mBi cch ghi bit K, ta tién hanh sip xép lai céc s6 trong bang theo quy lufit: & mdi cft,
cic s6 duge xép gidm din (sb trén clng 12 16n nhit, s6 duéi cing 12 nhé nhit). Chimg minh sau khi
stip xép lgi thl “dg lgch” cia bing méi khdng 16n hon “dg lgch” cla bing cil.

Ciu 6 (3,0 diém)

Cho tam gidc nhon ABC ¢b BC < AB < AC. Goi BD, CE 1A céc dudmg cao, H 1 tryrc tim cla
tam gidc ABC. Trén dogan thiing HC iy didm P (P khéc H va C), M 1 diém trén canh AC sao
cho tia BD 12 phiin gidc cia gbc MBP. Goi N I diém déi ximg v6i B qua E. Pudmg trdn ngoai
tiép tam giic MHC cit BM tai K (K khéc M).

a) Chimg minh BHKN 1A tir gidc ndi tiép.

b) Chimg minh A 1A tim dudmg trdn ndi tiép tam gisc BKP.

¢) Goi 7 1A tAm dudng trdn ngogi tiép tam gidc AMN. Chimg minh 7, K, H thing hing.
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Dap an tham khao
Dé chuyén Toan vao 10, Thira Thién Hué
Ngay 03/06/2024

Nguyén Duy Phudc! & Tran Diang Dat? & Lé Trung Tan Huy® & Nguyén Thai An’

Cau 1 (1,5 diém).

a) Cho biéu thitc
P 15z —11  3yx—-2 2z +3
T z4+2/2-3 V-1 (Jx+3

véi x > 0 va x # 1. Rit gon biéu thitc va tim tat ci cac gia tri cia  sao cho A < —%.

b) Cho a,b la cic s6 hitu ti. Chimg minh ring /(a2 + b?)(a — b)2 + a2b? la sb hitu ti.
Lai giai.

a) Véiz >0 vaz #1, tacod:

_ 1yz-11  3ya-2 2yx+3
T z+2/x-3 -1 Jx+3
__1syz-11 (3/E-2)(VE+3) (2VE+3)(/E-1)
(Ve-1)(Vz+3) (Vr-1)Hz+3) (Va+3)(Vz-1)
_ 154z =11 - (324 7/z—6) = (2z + /z - 3)
- (Vz-1)(Va+3)
_ —5z + 7/x —2
(Vz - 1)(Vx +3)
_ (/o - 1)(=5vz+2)
(Ve —1)(Va +3)
=5z +2

VT +3

: I8 -5/ +2 -8
DA —& = —— < — -25/x +1 — — 24 (do /x >
é <5 Jit3 <5<= 5/ + 10 < —8y/z (do /z+3>0)

Suyra: /2 >2 <=z >4

1Sinh vién khoa Toan DHSP Hué

2Hoc sinh 16p 10 Toan, THPT chuyén Quéc Hoc Hué
3Hoc sinh 16p 9, THCS Nguyén Tri Phuong Hué
4Giang vién khoa Toan DHSP Hué



b)

Ta c6: /(a2 + b?)(a — b)? + a2b? = Vat — 2a3b + 3a2b? — 2ab3 + bi= \/(a® — ab + b2)2=
|a® — ab + b?|

Do a, b hitu ti nén a?, ab, b? hitu ti, suy ra |a® — ab + b?| hitu ti.

Vay /(a2 + b%)(a — b)? + a2b? hitu ti.

Cau 2 (1.5 diém).

a)

b)

Tim tét cd cac gia tri cia m dé phuong trinh 22 — 4maz — 3 = 0 ¢6 hai nghiém nguyén
phan biét.

Cho a, b 1a céc sé nguyén duong thoéa méan a® = 2b? + a?b. Chitng minh a chia hét cho b.

Lai giai.

a)

b)

Phuong trinh 22 — 4ma — 3 = 0 1a phuong trinh bac hai theo z ¢6 biét thitc
A'=(-2m)?+3=4m?>+3>3>0.

PT ludon c¢6 hai nghiém (thye) phan biét z; = 2m — 4m? + 3 va 22 = 2m + V4dm? + 3.
Do 2y + 25 = 4m nén dé x;,2, € Z thi m = 7 v6ia € Z. Khi d6

a+ vaz+12 a—+va?+12

) = ) Ty = 2

2

Vi a € Z nén diéu kién can dé z, 22 € Z 1a 12 + a? 1a s6 chinh phuong (vi cin bac hai
clia mot s6 tir nhién 1a sé tu nhién hoiic s6 vo ti). Suy ra, ton tai sé nguyén duong b sao
cho

12 + a? = b? <= (a — b)(a + b) = —12.

Doa-b<a+bva(a-1>b)+ (a+b) =2alasd chin nén suy ra
a-b =-6 a-b =-2
hoic
a+b =2 a+b =6.
Suy ra, a = —2,b = 4 hodic a = 2,b = 4. Nhu thé, 4m € {-2,2} nén m € {-3,3}. Thi
lai, v6i m = —3 thi PT ¢6 2 nghiém nguyén la 1 vad —3. v6i m = } thi PT ¢6 2 nghi¢m
nguyén la —1 va 3.

Trude hét, ta sé chitng minh @ va b ciing tinh chin 1é. That vay, néu a la s 16 thi dé

dang chimg minh dugc b ciing 1a s6 18. Néu a 1a s6 chin thi tit 26 = a?(e — b)4 ta thu
dugce b 1a s6 chin.

2
Ta ¢6 a® = 26" + ah = b(2b* + a?) nén a® chia hét cho b. Ngoai ra, do 42 = (g) va

a
a,b cung tinh chin 1é nén b%a. Vi vay a va b c6 cung tap udc nguyén to, gia sit d6 1a
{pla P2, "’vpn}- D{lt

a=pfpg?-<-pin,b=ppg* - pfe,



trong dé a;, B; 14 cac sb6 nguyén duong.
Ta cé

f[p.’iia.‘ s 0,3 o 2b4 i a2b — 212_[1):“9' o ﬁpi?m*-ﬁi_ (1)
i=1 =1 =1

3a;

Néu ton tai i € {1,2,...,n} sao cho o; < 3;, chia hai vé ctia dng thitc (1) cho p;,

H p:J}a,-=2p;|ﬂi—3o,- H p;Bj+[fi_0i H pjfaﬁﬁj_ (2)

1<j<n j#i 1<j<n j#i 1<j<n j#i

Ta nhan thiy vé trai ciia (2) khong chia hét cho p;, trong khi d6 vé phai cia (2) chia hét
cho p; (do Bi > a;). Tit d6, ta ¢6 diéu mau thuan. Vi vay «; > 3, v6i moi i = 1, n.
Vay a chia hét cho b.

Cau 3 (1.0 diém).
a) Tim tat ca cc cip sb nguyén td p,q sao cho p? + ¢* + 4pq + 52 1a s chinh phuong.
b) Tim tat ca cic cap sd nguyén duong (z,y) sao cho 5% — 1 = 4y
Loi giai.

a) Gia sit trong hai s6 p, ¢ khong c6 s6 nao bing 2, khi dé do p, ¢ 1a cic sb6 nguyén té nén
P,q 1é, do d6 p* = 1 (mod 4), ¢*> = 1 (mod 4), cho nén p® + ¢* + 4pg + 52 = 2 (mod 4)
khong thé 1a s6 chinh phuong, vi s6 chinh phuong chia 4 chi ¢6 thé c6 s6 du 1a 0 hodc 1.
Do dé phai c6 mot s6 bing 2, gia sit dé 1a p.
Khi d6 ¢*+ 8¢+ 56 1a s6 chinh phuong, diit ¢>+8¢q+56 = t2 (t € N). Suy ra (t—q—4)(t+

g+4)=40. Vivay,t —qg—4vat+qg+4déula udc ciad0, honnitat —g—4 <t+q+4
vat—q—4,t+q+ 4 cung tinh chdn lé. Xét bang sau

t—q—4| -20 -10 2 4

t+g+4| 2 | 4 20 10

t -11 -7 11 i

q ) -1 ) -1
(loai) | (loai) | (chon) | (loai)

Vay (p.q) € {(2:5),(5:2)}-
b) Ta c6

57— 1 =4y

57 = (24 + 1) - (29)°
5 =2y -2y+ 12 +2y + 1).
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Do dé
2 _ _ra
{23/ . D (a,beN,a<ba+b=z).

2y +2y+1=5"

Suyra (2¢° —2y+1) | (24> +2y +1) (1).

Hay 2y% — 2y + 1 | 4y. Thit v6i y = 1,2,3 dude cip (z,y) = (1,1) théa man. Véi y > 3
thi dy — (292 — 2y +1) = —2y(y —4) — 1 < 0, ma 2y? — 2y + 1,4y déu duong nén
(2y* — 2y + 1) { 4y, mau thuén (1).

Vay (z,y) = (L. 1).

Cau 4 (2 diém). Cho cac s6 thyc duong a,b, ¢ théa man a + b+ ¢ = 4.

a) Chimg minh ring 4ab + ac + be > 4abe.
2a 2b 3c

b) Chu inh
) Chifngmir 4a+bc+4b+ac+4c+ab

4
g
-3

Li giai.
a) Ta co

4ab + ac + bc > 4abc
4 1 1

= -+7+-2>4
c b a

(2+1+1)
a+b+c
b) Can chitng minh:

MaVvT > =4 = VP (dpcm).

2a 2b 3c

<
4a+bc+4b+ac+4c+ab -
2a 2b 3c

@+b+rdatbe  (@atbtrbtac  (atb+oc+ab
2a(b+ c) + 2b(a + ¢) + 2¢(a + b) <4
(@+c)(b+c)(a+b) -3
Sac + 5bc + 4ab ” 4
(a+c)b+c)a+d) — 3
15ac + 15bc + 12ab < 4(a + ¢)(b + ¢)(a + b)
0<4(4—a)(4 -b)(4 - c)— (15ac + 15bc + 12abd)
0 < —4abc + 4ab + ac + be — 64(a + b + ¢) + 256
4abe < 4ab + ac + be.

2
3

4
&=
-3

I A A

Bét ding thitc cubi cing da dugce chimg minh & cau (a).
DAu bing x4y ra khi (a,b,¢) = (1,1,2)

1



Cau 5 (1 diém) Cho mot bang 4 x 5 6 vuong gom 4 hang va 5 cot. Ta ghi cac s6 ti nhién tit 1 dén 20
vao cac 0, mbi & chita diing mot s6 va cac s6 ¢ mdi 6 1a khac nhau. Goi d; véi i € {1,2,3,4}
12 hiéu ctia s6 16n nhat va sé nhé nhat & hang thit 7. Goi D la gia tri 16n nhét trong cac gia
tri dy, da, dg, ds. Ta goi D 1 dp léch ciia bang.

a) Hay chi ra mot cach ghi dé D = 4.
b) Hay chi ra mot cach ghi dé d; = dy = d3 = dy = 5.

c¢) Véi mdi cach ghi bat ky, ta tién hanh sip xép laijc 4c s6 trong bang theo quy luat: &
mdi cot, cac s6 duge sip xép giam dan (sé trén cung la 16n nhat, sé6 dudi cung 1a nhé
nhat). Chimg minh sau khi sip xép lai thi do léch clia bang méi khong l6n hon do léch
cua bang cii.

Lai giai.

a) Dé thiy, bang sau c6 D = 4:

1 2 3 4 5
6 7 8 9 10
11 12 13 14 15
16 17 18 19 20

b) Dé thiy, bang sau c6 d, =dy = d3 = dy = 5:

1 2 3 4 6
5 7 8 9 10
11 12 13 14 16
15 17 18 19 20

¢) Ta ddnh sb ciia bang ban dau nhu sau:

by by ... bs
bﬁ b7 blO
bisg bir ... b

Sau khi sip xép lai bang, ta ¢6 bang nhu sau:

aq (¢5) as
g az (310
g Q17 [ON)



Goi d! 1a hi¢u s6 gitta s6 16n nhat va sé6 nhoé nhat cia hang ¢ ¢ bang ban dau; d; 1a
hi¢u s6 giita s6 16n nhat va sé6 nhé nhat ctia hang ¢ ¢ bang lic sau; D' = max {d;}, véi
i=1,2,3,4; D = max {d;}, v6i i = 1,2,3, 4.

Gia sit hang j ¢6 d; 16n nhiat ¢ bang ldc sau, goi hai s6 16n nhat va nhé nhat lan lugt
la a; va a;. Khong mat tinh tdng quét, ta cb dinh cot chita s6 16n nhit ciia hang j (cot
chita s6 @;) va xép lai vi trf clia cac s6 con lai sao cho giéng véi ban dau.

Khi dé, gia sit s6 ax duge thay vi trf bdi s6 by. Do sit sip xép chi dién ra trén cling mot
¢t nén a; véi by cung cot.
Néu by < ay thi a; — a; < a; — by. Suyradj = — a <a,—bk$d; <D.

Néu by, > a;. Gia sit b, cung hang véi b ma b, cung cot véi a;, ta ¢6 b > a; > ai. Goi d]
1a hi¢u giita s6 16n nhat va s6 nhé nhét cia hang chia by, ta ¢6: d;j = @ — ap < by — a <
&< D'

Néu ay gitt nguyén vi tri thi ¢ — ax = d; = d; < D

Vay néu hang j ¢6 d; 16n nhat thi d; < D'. Diéu nay cho thay D < D'.

Cau 6 (3 diém). Cho tam gidc nhon ABC ¢6 BC < AB < AC. Goi BD, CE la cac dudng cao, H 1a
trie tam ctia tam gidc ABC. Trén doan thing HC lay diém P (P khac H va C), M la diém
trén canh AC sao cho tia BD la phan giac cia goc M BP. Goi N la diém déi ximg véi B qua
E. Dudng tron ngoai tiép tam giac M HC cit BM tai K (K khac M).

a) Chimg minh BHKN ndi tiép.

b) Chimg minh H la tam dudng tron ndi tiép tam giac BKP.

c¢) Goi I 1a tam dudng tron ngoai tiép tam gidc AMN. Chitmg minh I, K, H thiang hang.

Lai giai.

a) Ta co BNH = NBH = ABH = ACH = MCH = BKH. Suy ra tit gidc BHKN noi
tiép.

b) Tac6 KHP = KHC = 180°-KMC = 180°— BM D. Mat khac, @ = KBH = MBD.
Suy ra KHP — KBE — 180° - BMD — MBD = 90° hay KHP = 90° + KBE Két hop

véi BH la phan giac cia goc T(’BTZ ta thu duge H 1a tam dudng tron noi tiép ciia tam
giac BKP.



c) Vi H la tam dudng tron ndi tiép clia tam gidc BKP nén PH la tia phan giac cta géc
K PB. Hay néi cach khic, duong thiang PK va PB d6i xitng véi nhau qua CH. Két hgp
véi N va B d6i xitng nhau qua HC, ta thu duge ba diém P, K, N thing hang.

Ta c6 MKN = BKP = 90° + BHE — g0° 4 BHC _ go | 180°-BAC _ 1gpo _ MAN _
180° — MIN. Do dé tit gidc MIN K noi tiép.

Cubi cing, IKN = TMN = 90°~MAN = 90°~BAD = ABD = NBH = 180°~NKH.
Vi vay ba diém I, K, N thing hang.

]
Nhan xét. Day 12 mot cau hinh hay véi ¥ tudng chii yéu bién déi géc. Van dé dit ra khong
qué khé nhumg c6 thé "giit chan" mot sé ban do yéu t6 thdi gian va tam 1y. Tuy nhién, diém
E trong bai toan nay dudng nhu khong c6 vai tro gi hét.



	de-tuyen-sinh-lop-10-chuyen-mon-toan-nam-2024-2025-so-gddt-thua-thien-hue
	Doc1

