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Be= TR NEDL  NF 0,4

- o2 p .2 > _ Ve _
Cau 1. (2,0 diém): Cho biéu thic A = — . (y

a) Rit gon biéu thac A.

b) Tim z sao cho A > 1.

Cau 2. (1,0 diém): Giai phuong trinh _\/52%1—1_ =z+2.
Cau 3. (1,0 diém): Cho da thitc f(z) c6 hé s6 thye. Biét khi chia f(z) cho z — 4 c6 du 1a 10 va khi
chia f(z) cho z—5 c6 du la 8. Khi chia f(z) cho (z —4)(z —5) dugc thuong la g(z) va c6 du la r(z).

Tim 7(z)-

Cau 4. (1,0 diém): Cho tam gifc ABC vuéng tai C c6 B
AB = 13cm, BC = 5cm. Mt nita dudng tron c6 dudng kinh
nim trén canh AC, tiép xic véi BC tai C va tiép xtc v6i AB
(tham khéo hinh bén). Tfnh dién tfch phén t6 dam trong hinh.

A C

Cau 5. (2,5 diém): Cho nia dudng tron tam O c6 dudng kinh BC = 6 cm. Goi H 1 diém ndm trén
doan thing OB (H khong trung vdi O va B). Dudng théng vudng géc véi BC tai H cit nita dudng
tron da cho tai A. Goi G 1 trung diém ctia AC.

a) Chitng minh ring A, G, O, H cing thudc mot dudng tron. X4c dinh tam cia dudng tron dé.

b) Goi D la diém nim trén doan thing AC sao cho HD = HA. Dudng thing DH cét cic dudng
 thing AB, AO 1in lugt tai E, I. Goi K la giao diém AH va EC, F 1a giao diém AO va BD.
Chitng minh ring: AE? = 2.EI.HD v tam gidc AKE ddng dang véi tam giéc AFD.

c) Goi BH =z. Tim z dé dien tich cla tit gibkc ABKC dat gia trj 16n nhét.

Cau 6. (1,0 didm): Cho s6 nguyén t6 p > 5. Ching minh réing A = 6° — 5 — 1 chia hét cho 5p.

Cau 7. (1,0 diém): Bén trong mot dudng trdn c6 ban kinh biing 11, cho 7 diém phan bigt. Ching
minh ring c6 it nhit 2 diém trong 7 diém dé6 c6 khodng céch nhé hon 11.

Cau 8. (0,5 diém): Cho ba s6 thyc dudng 7, v, z théa z.y.z = 1. Tim gié tri nhd nhét cia biéu thitc

sau: s
z3 e z
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Thi sinh khong duge st dung tai lieu, gidm thi khéng gidi thich gi thém.

Hotén thisinh: ......coovvuiiiiiiiiiiiiiiiii it ciiieeennns S6 béo danh: .................
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& Cau 1 (2,0 diém). Cho bidu thitc A = xx\_/i+ +\\g12—ﬁ‘/f2v@ixzo,x7é4.

a) Rt gon biéu thic A.

b) Tim z sao cho A > 1.

. J

& Lai giai.
a) Vi diéu kién z > 0,z # 4 thi:

Ao 20 — \J/r +2 +\/E+1_ VT
(Ve=2)(Vz+2) Vo+2 r-2
- E4+2+ (VB ) (VE-2) - VE(WEHD)

(Ve —2)(Vz+2)

-T2+ —\T-2—2—-2/x
N (Ve =2)(Vz +2)

A 20 — 4\/x
REDIES)
__2E(E-2)

Vr—2) (Vi +2)

NG

VT +2

b) A > 1 khi va chi khi:

2yx

\/5+2>
2vx > r+2
Vo > 2

T > 4.

1

LCyu hoc sinh chuyén Toén, nién khéa 2020-2023, trusng THPT Chuyén Tién Giang
2Hoc sinh 16p 12 Toan 1, trusng THPT Chuyén Tién Giang

3Hoc sinh 16p 11 Toan 1, trudsng THPT Chuyén Tién Giang

4Hoc sinh 16p 11 Toén 1, trusng THPT Chuyén Tién Giang

®Hoc sinh 16p 10 Toan 1, trudsng THPT Chuyén Tién Giang

SHoc sinh 16p 10 Sinh, trusng THPT Chuyén Tién Giang
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Két hop vi didu kién xdc dinh thi A > 1 khi va chi khi [x > 4],

5%

Vor+1-—1

€ Cau 2 (1,0 diém). Giai phuong trinh =z+2

& Lai giai.
R 1
bieu kién xac dinh ctia phuong trinh nay la x > — x # 0. Phuong trinh da cho tuong duong:

(VBrT1-1) (VBT 1+1)
vor+1-—1
Viz+1+1=a2+2
\/mzx+1
52+ 1= (z+1)°
Sr4+1=a’+2zx+1
22 =3z =0

z(x —3) = 0.

=z+2

Giai phuong trinh trén, ta duge z = 0 (khong théa man z # 0) va x = 3 (théa man).
Véy phuong trinh trén c6 nghiém duy nhat 1 .

& Cau 3 (1,0 diém). Cho da thtic f(z) c6 hé s6 thuc. Biét khi chia f(z) cho z — 4 ¢6 du 1A
10 va khi chia f(x) cho z — 5 ¢6 du 1a 8. Khi chia f(z) cho (x —4)(x — 5) dugc thuong 1a g(x)
va ¢6 du la r(z). Tim r(x)

& Loi giai.
Ta c6:

@ f(x)=(x—4)(z—5)g(x) +r(z) (vi(z—4)(z —5) dugc thuong la g(z) va c6 du la r(z).)
Nhén xét 1: r(x)=ax+b

@ Vi chia f(z) cho x —4 ¢6 du la 10 nén r(4) = 10

@ Vi chia f(z) choz —5 c¢6 dula 8 nén r(5) =8
Khi d6 ta c6 hé phuong trinh sau:

da+b=1
atb=10 L . op—as
5a+b=28

Viay da thtic du can tim 1a | r(x)=-2x+18 |

& Cau 4 (1,0 diém). Cho tam gidc ABC vudng tai C' ¢6 AB = 13 cm, BC' = 5 cm. Mot
duong tron cé duong kinh nam trén canh AC, tiép xtic véi BC tai C va tiép xic v6i AB (tham
khao hinh bén). Tinh dién tich phan t6 dam trong hinh.
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& Loi giai.

Ae

C

Xét tam gidc ABC vuodng tai C thi AC' =/ AB2 — BC? = /132 — 52 = 12 cm. Goi D la tam duong
tron nay va goi F 13 tiép diém cia dudng tron nay véi canh AB.
Xét hai tam giac BDC va BDE ¢6

BCD = BED = 9(°
BD la canh chung
DC =DFE

suy ra ABDC « ABDE, do d6 DBC = DBE. Ta suy ra BD 1 tia phan gidc ciia ABC.
Khigs 22 - DC _AD+DC _AC 12 _2 Y 490 AN 2
AB_ BC AB+BC AB+BC 5+13 3 o clia dudng tron bang

DC:BCEZ]'?)OCm.
Ta tinh dugc

1 1
@ Dién tich tam gidc ABC' 1a 5 CA-CB = o 5-12 = 30 cm?,

.1 1 10\?
@ Dién tich nita hinh tron bang 3T RCE = 3T <30> = 5907T cm?,

Vay dién tich phan t6 ddm bang |30 - 57 cm?|.

& Cau 5 (2,5 diém). Cho nita duong tron tdm O cé duong kinh BC' = 6 cm. Goi H 1a diém
nam trén doan thang OB (H khéng triing véi O va B). Pudng thang vuong géc véi BC tai H
cat nita dudng tron da cho tai A. Goi G 1a trung diém ctia AC.

a) Chimg minh rang A, G, O, H cling thuéc mot dudng tron. Xac dinh tam ctia dudng tron
dé.

b) Goi D la diém nim trén doan thang AC sao cho HD = HA. Puong thang DH cét cic
duong thang AB, AO lan luot tai E,I. Goi K 1 giao diém ctia AH va EC, F la giao
diém ctia AO va BD. Chiig minh rang AE? = 2- E1- HD va tam gidc AKE dong dang

v6i tam gidc AFD.
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¢) Goi BH = x. Tim z dé dién tich tit gidc ABKC dat gid tri 16n nhat.

& Lai giai.

a)

Xét ntta dudng tron tdm O c¢6 G la trung diém ctia AC, suy ra AGO = 90°.

Ta c6 AHO = AGO = 90°, suy ra bon diem A,G,0, H ciing thudc dudng tron dudng kinh
AO, va do d6 tam clia dudng tron nay 1 trung diém cta AO.

Bing viéc bién déi goc, ta c6 OAD + ADH = OCA + HAC = 90°, suy ra AO vuong goc vii
ED tai I.

Xét tam gidc AED vudng tai A c6 H € ED, HA = HD; suy ra H 1a trung diém ciia ED.
Do d6, két hop véi viee Al 1a dudng cao ctia tam gidc AED thi AE?> = EI-ED =2-EI-HD.

Xét tit gide BEDC ¢6 ADE = 90° — OAC = 90° — BCA = ABC nén tit gidc BDEC i tit
gidc ndi tiép.

Xét tam giac AKE va tam giac AF'D c¢o

AEK = ADF (do ti gidc BDEC 1a tit gidc noi tiép)
FAD = OCA = 90° — ABC = EAK

Suy ra AAKE «~ AAFD (g - g).

bat BH =z. Goi M = (ABC)N(ADE), suy ra AEM D 1a hinh cht nhat. Khi d6, ME jJ AC.
Do do,

KM ME AD 2AH.cosCAH  2AH?

KA — AC  AC AC - AC?

Mit khéc,

AC*  6CH 3 3
Do AK la truc ding phuong ciia hai dudng tron (ABC) va (ADE)) nén

2AH®> 2.BHCH BH «

x. K A?
3

=KM.KA=0A*>—-OK?* (1)

N
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Hon ntta,
OA2 — OK? = OA? — (0A% + KA? — 20A. KA. cos OAK) = 2KA.AH — KA%.  (2)

Tu (1) va (2) suy ra
AK*G.AH76\/HB.H076 z(6 —x)
o +3 x+3 r+3

Tré lai bai toan, ta ¢

AKBC _18\/a(6—z) av_GM18[(6—2)+32] _, -

g —
ABKC 2 z+3 = 2v3(z + 3)

: 3
Dang thitc xay ra khi va chi khi: 6 —z =3z & o = 3

3 . .
Khi d6 |x=BH= 3 hay t gidc ABKC ¢6 dién tich 16n nhat khi B la trung diém cua OH.

& Cau 6 (1,0 diém). Chosénguyén t6p > 5. Chimg minh ring A = 6°—5°—1 chia hét cho 5p

&> Loi giai.
Vip > 5nén (6,p) = (5,p) = 1. Theo dinh 1y Fermat nho, ta cé:

@ 6P =6=5"+1 (mod p),

©@ 6°P=1=5"+1 (mod 5),

nén 5,p| A =6° —5” — 1, ma ged(5,p) = 1 nén | A=6 — 57 — 1 chia hét cho 5p|.

& Cau 7 (1,0 diém). Bén trong mot duong tron cé ban kinh bang 11, cho 7 diém phan biét.
Chting minh rang c6 it nhat 2 trong 7 diém d6 c6 khoang cach nhé hon 11.

& Loi giai.
Dau tién, ta chia hinh tron thanh 6 phan bang nhau nhu hinh vé sau:

E D
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A Loi giai tham kh3o bai thi mén Toan chuyén CLB PiMC | Trudng THPT Chuyén Tién Giang

Theo nguyén 1y Dirichlet, ¢6 téng cong 7 diém nam trong dudng tron duge chia vao 6 phan, nén ton
tai mot phan chita it nhat 2 diém nam trong noé.

Xét 2 diém X, Y nam trong cting 1 phan, ta chiing minh rang khoang céch gitta 2 diém d6 luén nho
hon 11. That vay:

Goi X', Y’ 1an lugt 1a giao dien diém ctia OX, OY véi dudng tron (0).

Ta bién ddi géc nhu sau: OXY + OY OYX = 180° XOY > 180° — 60° = 1200.

Diéu nay dan dén: max{OXY OYX} > (OXY + OYX) —60° > XOY.

Hay: 11 = OX' = 0Y’ > maa:{OX OY} > XY.

(Ly giai: do 1 trong 2 gbc OXY vi OY X 16n hon hodc bang 60° nén 16n hon hodc bang XOY do
d6 ta suy ra duge OX > XY hoac OY > XY.)

Vay ta hoan tat chitng minh.

& Cau 8 (0,5 diém). Cho ba s6 thuc duong z,y, z théa zyz = 1. Tim gid tri nhd nhit cia
bi¢u thttc sau:

3
3 y 3

P = (+y)(1+z) + (I+2)(1+=) + (1+=)(1+y)

&> Loi giai.

Do dé bai ¢6 st nham 1an & phan thtic cudi cting nén chiing minh da chinh sta lai dé c6 dugc 16 giai
chin chu nhét.

*LJi giai thit nhat:

Ta co:

x Y3 23

= i +
QI+y)(1+2)  Q+2)1+z)  (A+z)(1+y)
74 y 4
+ +
l+z+zy+2z 1+y4+yz+zy 14+z4z24+9y2
T34 x4y+ar+20y+2yr+222
Ta chitng minh:

3

Y

4(z* + y2 +z
4t + Ayt + 421 + 822y + 8y 2% + 82
Ta xét céc bat ding thite sau:

f 4
2 >3B+x+y+ 2+ 2y + 2yz + 212)
22 >9

>
> 9+ 3z + 3y + 3z + 6y + 6yz + 622(*)

@ 3(2%y? + y?22 + 222% + 3) > 6(zy + yz + x2).

@ 3(2%y? + 222 + 2%2%) > 3(2Pyz + xy?z + wy2?) = 3zyz(z +y+2) = 3(z +y + 2).

@ 2(x%y? + 9?22 + 222%) > 23 JaZy? - y222 - 2222 = 6,

@ 4at + 4yt + 424 > 3. VAt 4yt 427 = 12,

Tir cic bat ddng thitc trén, ta cong vé theo vé suy ra (*) ding.

3
Vay |min P = 1 khi va chi khiz =y =2=1.
*Loi giai thi hai:

3 % 53

bat [ P= | v6i z,y,z > 0 va xyz = 1.

(y+1(z+1) + (z+1)(m+1)+(x—|—1)(y+1)’
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) L , p 3 y+1 z+1
Ap dung bat dang thitc AM-GM cho ba s6 duong | TESEESIE 5 3 |
Ta co: z? +y+1+z+1>3\3/ z” 'y—l—l‘z—l—l :33‘23:3733
W+ D(z+1) 38 s “Vw+ne+1) 8 8 61 4
Suyra$—3>3—x—w.
+D+1) ~ 4 8
Tuong tu, ta co:
o Y 3y ztat2
(z+1)(z+1) — 4 g8
23 >¥_m—|—y—l—2
® @D -4 8

Cong ( ), (2) va (3), ta dugc:

1
P>4(:c+y+z)—g[(y+z+2)+(z+x+2)+(a:+y+2)
3 1
—Z(:c+y+z)—§<2(a:—|—y—|—z)+6>
_rx+yt+z 3

2 4
Mit khéc, do zyz = 1 nén theo bat ding thic AM-GM, ta c6: © +y + z > 3,/Tyz = 3.

A Tapzyg 3 3 .3 3
Vith P> 27%_S>2_ -2
108 y 2 42 4 4

3
Vay |min P = 1l DAu bing xdy ra khi z =y = 2z = 1.
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