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SO GIOPUE ¥A PAO TAO PE THI CHON HQC SINH GIOI LOP 12
@NG NAM HOQC 2021 — 2022

MON THI: TOAN

Thoi gian: 90 phit (Khéng ké thoi gian phdt dé)

pi
Cau 1. [HSG-BINH DUONG 2021-2022] Giai phuong trinh sau trén tap s6 thuc:
(x—4)\/x—2 -1 2+(2x—4)\/x—2
Jd—x+x-5 x—1 '
Loi giai
2<x<4 2<x<4
S

Vad—x+x-520 |-(4-x)+V4-x-120
Taco
(x—4)Vx-2-1 3 2+(2x—4)Vx-2
1

Diéukién:{ < 2<x<4,

J4-x+x-5 x—
<:>(x—l)[(x—4)m—l]=(\/E+x—5)[2+2(x—2)\/E]
(2 =9x+16)Vx-2+2(x=2)(4—x)(x-2) + 2J4—x +3x-11=0.(1)
Ap dung bat dang thirc Cauchy, ta duoc
(3% =9x+16)Vx =2 +2(x=2),J(4-x)(x-2) + 24— x +3x-11
(¥ —9x+16)(x-1)

2

1, , 2 1 2

:E(x ~10x +33x—36):§(x—4)(x—3) <0,Vxe[2;4].

<

+2(x—2)+5—x+3x—11

Nhu vy vé trai cta (1) nho hon hodc bang 0. Do dé phuong trinh ¢6 nghiém khi

x=4
Lc =3
m -1 < x=3.
4—x=x-2
4—x=1

Thir lai ta két luan phuong trinh ¢6 nghiém duy nhat: x =3 .
Ciu 2. [HSG-BINH DUONG 2021-2022] Cho céc s6 nguyén t6 thoamin p, < p, < p, < p, va p,—p, =8.
Gia st p, >5. Chiing minh rang p, chia 30 du 11.

Loi giai
Tu gia thiét thi P,, Dy chicod thé nhén hai trong ba gia tri lan luot la
{Pi+2p +4p +6}.
P, =p +2

4 thi trong ba s6 p,, p,, p, c6 mot s6 chia hét cho 3.
ps=pt

Trwong hep 1: {
Diéu nay 1a vo Ii.
p,=p +4

6 thi trong ba s6 p,, p,, p, ¢6 mot sd chia hét cho 3.
ps=pt

Trwong hop 2: {
Diéu nay 1a vo Ii.
)2 52(m0d 3)
Do d6 p,=p,+2,p,=p, +6,p, = p, +8. Tu do suy ra: .
D El(mod 5)

Két hop v6i p,létasuyra p, =1 1( mod 30) tirc ta c6 diéu can phai chimg minh.



Céu 3. [HSG-BINH DUONG 2021-2022] Cho ddy s6 {u,} véi u,

Loi giai
Ta co

2>\/E
4>\/_
6>\/_

2n+2>,/(2n+1)(2n+3)

Do do
24.6..2n+2)> \/12.32.52...(2n+1)2.(2n +3) =1.3.5..2n+1)V2n+3.

Suy ra

by L33 @ren 1

2°4°67(2n+2) 2n+3

. , 1
Ap dung nguyén ly kep, vi lim =0 nén limu, =0.

2n+3

. Tinh limu, .

Cau 4. [HSG-BINH DUONG 2021-2022] Mot hang ciy budi Tan Uyén gdm 17 cdy thang hang dugc danh
s0 cdy theo thir tur 1a cac so tu nhién tir 1 dén 17. Ban dau moi cdy c6 mét con ong dau trén do dé hut
mat hoa. Sau d6, cr moi gio c6 hai con ong nao do bay sang hai cay bén canh dé tim va hut mat nhung

theo hai chiéu nguoc nhau. Hoi sau mét sb gid, c6 hay khong trudng hop ma:
a) Khong c6 con ong & cay c6 thir tyr chan.
b) C6 9 con ong & cdy cudi cing.
Loi giai
a) Khéng cé con ong 6 cdy cé thir t chan.

C6 thé xay ra trudng hop nay. Chang han, sau gio thir nhat con ong & cay thir 2 chuy?:n sang cay
thir 3, con ong thtr 4 chuyén sang cay thir 3, ....Sau gio thir 4, con ong ¢ cdy 14 chuyén sang cay
15, con ong ¢ cdy 16 chuyén sang cay thu 15. Luc nay s€ khong con con ong nao ¢ cay co thu tu

chan.
b) C6 9 con ong ¢ cdy cuoi cung.

Panh so cac con ong bang vi tri cua cdy budi ma n6é dang dau. Goi S 1a tong cua tat ca cac con

17
ong. Ban dautaco §=>)i=153.

i=1

Khi mét con ong bay sang cdy bén canh, néu no bay Ve huéng cay sO 1, tri s& gan ciia con ong do
cling giam d1 1; nguoc lai, néu no bay vé hudng cdy sd 17, tri s6 gan cua con ong d6 s& ting thém
1. Do sau mdi gid c6 hai con ong bay sang cdy bén canh va ngugc huéng nhau nén S = const . Vay

néu ¢ 9 con ong & cay cubi cung thi §>153 (diéu nay 1a vo 1i).
Cho nén ta két luan 1a khong thé xay ra truong hgp nay.

Ciu 5. [HSG-BINH DUONG 2021-2022] Cho a, b, c€[-L1] théa min 1+2abe >a* +b* +c*.

minh ring 1+2a°h°c* > a® +b° +¢°.

Loi giai
Dau tién ta c6: 1+ 2abc > a* +b* +¢* @(l—az)(l—bz)z(ab—c)z. (*)
Ta lai c6: 1+2a°h°c® > a® +b° +¢° @(l—aé)(l—b6)2(a3b3—c3)2

<:>(1—a6)(1—b6)2(ab—c)z(azbz+abc+cz)2.

Trang 2/5 — Dién dan gido vién Toan

Chtng



Cau 6.

Bat dang thic vira phén tich luon dung vi

0<a’h? +abe+c* < a2b2+|ab|+1£\/(a4+a2+1)(b4+b2+1) .

Két hop voi (*) ta c6

(ab—c) (@t +abe+c*) <(1-a*)(1-0*)(a* +a* +1)(5* +6° +1) <(1-a*) (1-2°).
Suy ra: (1-a®)(1-6°) 2 (ab—c)* (a** + abe +*) 1a biit ding thire ding.

Do vay bat dang thiic ban dau dung, ta c6 diéu phai chimg minh.

[HSG-BINH DUONG 2021-2022] Cho tir gidc ABCDnéi tiép duong tron (O) . Duong thing qua C

o ; . s 48 BDY
cat cac tia doi cua tia B4, DA lan luot tai M va N . Ching minh rang —2<2 < [Ej )
AMN

Loi giai

Pau tién ta c6 hinh vé nhu sau

N
Qua Cké CF || AB v6i F e AD.

—

FAC = DBC 2
Ta cé: - A:AAFC:ABCD(g—g):SBiz(&j (1)
ACF = BAC = BDC S e

1 L
=~ AM.AN.sin BAD
S =7 N.sin S, AM.AN

Lai co: = = 2)

SAFC :%AF-AC.SinBA/SB SAFC AF.AC
2
Tu (1) va (2) suy ra Sﬂ:(@j AFPAC
o \AC)  AM.AN

- X . 4SBCD BD ’ A 2 q
Tiep theo ta c6: —&£< ik két hop voi (3) ta co: AM.AN >4 AF.AC

AMN

= A—M.AN 244AF & A—N.AN 24A4F
FC FN

& AN? 2 4AF.FN < (AF +FN)' > 4AF.FN.

Bét dang thuc (AF +FN )2 >4AF.FN dung theo bat ding thirc AM - GM nén ta suy ra diéu phai
chung minh .



Ciu 7. [HSG-BINH DUONG 2021-2022] Cho tam giac ABC co6 I 1a tam duong tron ndi tiép. Goi M,N,P
1an lugt 13 cac diém nam trén cac canh BC,CA, AB sao cho AN — AP =BP—BM =CM —CN . Goi
X,Y,Z lan luot 1a tAm dudng tron noi tiép ciia cac tam giac ANP, BPM ,CMN. Ching minh rang 7 1a
tam duong tron ngoai tiép tam giac XYZ .

Loi giai
Pau tién ta ¢6 hinh vé nhu sau:
A
X B
P
E
F
N
I
Cy
- Z
Y
B M D A, C

Ta goi D, E, F 1an luot 12 hinh chiéu ctia 7 1én BC,CA, AB . Do I 1a tim dudng tron ndi tiép tam giac
ABCnén ID=I1E =1Fva AE = AF;BF = BD;CD =CE.

Ta co:

AN — AP =BP—-BM =CM —CN

=(AE+EN)-(AF - PF)=(BF + FP)—(BD—-MD) = (CD+DM)—(CE—EN)

=(AF +EN)—(AF - PF)=(BD+ FP)—(BD—-MD)=(CE+ DM )—(CE—EN)

=EN + PF = PF + MD = MD + EN.

Suy ra EN = PF zMD ma /D =1[E =IFnén AIEN =AIFP =AIDM = IM = IN = IP tic [ la tam
du:ong tron ngoai tiep AWP . 7 ’

Tiép theo, ta goi 4,, B,,C, lan luot la cac diem doi xtmg v6i M,N,P qua D,E,F

Khi d6 ta suy ra AC, = AN, AB, = AP.

Ching minh twong ty hai phan con lai va cir thé ta suy ra AICB=AIMB=IC, =IM .

Tuong tu ta cling c6: IN =IC, = IM =IN =1IC,.

Chung minh twong tu ta cling c6: IN =IP =14, ; IM =IP=[Bma IM =IN =IPnénsuyrab6 diém
M,N,P,A,B,, C, dong vién.

Goi H 1a hinh chiéu ctia 7 1én MN .

Taco: EH || AN || BM || DHva E,H,D thang hang (theo tién dé Euclid).

Suy ra E,H,D tao thanh diém Simpson cia AMCN = I € (MCN).

Ching minh tuong tu ta hoan toan c¢6 ngay: / € (ANP),I € (MBP).

Suy ra lan luot bo ba diém 1, X,4,1,Y,B,1,7Z,C théng hang .

Tiep theo ta xét ho dé sau:




Cho tam giac ABC cé 0,1 1an luot 1a tim duong tron ngoai tiép va tim dudng

tron ndi tiép cua tam gidc ABC. Goi J 1a diém chinh giita ciia cung BC khong
chira 4, khi 6 J 1a tam duong tron ngoai tiép cua tam giac IBC.
Chirng minh bo dé:

Ta c6: IAB+IBA=BIJ (tinh chit goc ngoai) ma [BA=1IBC va IAB = IAC (tinh
chat phan giac) nén ta suy ra IAC +IBC = BIJ ma IAC = JBCnén ta cling suy
ra JBC+IBC = BIJ .

Mat khac JBC +IBC = IBJ nénta suy ra BIJ = IBJ tlc tam giac BlJ céan tai
J,suyra JB=JI. (1)

Ma J 1a diém chinh giita cta cung BC khong chira 4 qén JB=JC.(2)

Nén ttr (1) va (2) ta suy ra J la tam duong tron ngoai tiép cua tam giac /BC

IM=IN=1Z
Ap dung bd dé vira néu trén, suy ra < IN = IP=1X ma IM = IN = IP nén tir d6 ta suy ra
IP=IM=1Y

IX = 1Y = IZ tirc I 1a tim dudng tron ngoai tiép tam gidc XYZ .
HET



