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Bai 1. (2.0 diém)

e =y Nx+y [l_lJ

ety Nx—y[lx »

Tinh gia tri bidu thic 4 voi x = V<2021 +2+/505 , y = 442021 —24/505 .
1 1

2.Chocécséth1_rca,b,c¢0véa+b~|—c¢0théaménl-i—l-i——:—.
a b ¢ a+b+c

1. Cho biéu thic: A4 =

1 1 1

Chuang minh rang: + = .
a2021 bZOZI C2021 a2021 +b2021 +C2021

Bai 2. (2.5 diém)
1. Cho tap hop 4 gdm 21 sb tu nhién khac nhau thoa man téng cua 11 s6 batky Iénhon  téng  cua
10 s6 con lai. Biét cac s6 101 va 102 thudc tap hop A4 . Tim céc sb con lai cua tap hop A4 .

2. Tim tat ca c&c s6 nguyén dwong x sao cho x> —x 413 1a s6 chinh phuwong.

Bai 3. (1.5 diém)

22xy—y+2x+y=10

Giai h¢ phuong trinh: :
J3y+4—2y+14+242x-1=3

Bai 4. (3.0 diém)

Cho tam giac ABC noi tiép duong tron tam O, D 1a diém bat ki thuoc canh BC (D khac B va C).
Goi M, N lan luot 1a trung diém cua cac canh AB va AC . Buong thaing MN cit duong  tron
(O) tai P, Q (theothtty P, M, N, Q). Dudng tron ngoai tiép tam gidc ~ BDP cat AB tai I (khac
B). Cac duong thang DI va AC cit nhau tai K .

a) Chung minh 4 diém A, I, P, K nam trén mot dudng tron.

b) Ching minh % = 2 .
OB PK
¢) Buong thing CP cit dudng tron ngoai tiép tam giac BDP tai G (khac P). Puong thing IG

cit duong thang BC tai E . Chung minh khi D di chuyén trén doan BC thiti s g_l; khong dbi.

Bai 5. (1.0 diém)
Cho a, b la céc sb duwong thoa man a + 25 > 3. Tim gia tri nho nhit caa biéu thic:
3d’ +a2b+zab2 +(8+a)b’
ab
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ey

Bai 1. (2.0 diém)

. Cho biéu thic: 4| Y=y _Vx+y

\WVrtdy Vr—Jy
Tinh gid tri biéu thuc 4 voi x = V2021 + 24505 , y = yv/2021 — 2+/505 .

2.Chocécséthuca,b,c::Ovaa—l—b—f—c::Othéaménl—i-l—i-l:;.
a b ¢ a+b+c

11 1
Chuang minh rang: 22071 +b2021 +c2021 = 2 por - 20 (*)

1.Didukien: x>0; y>0vax=y.

Tach: fff+([__l]x2f+yxzfyyx 4
CWrrdy x—Jy x—y o o
Thay x = \v2021 + 24505 , y = \/x/2021 —2+/505 vao biéu thic da thu gon, ta dugc:
B 4 B 4 .
\/\/x/2021 24505 V2021 — 24505 V2021 -4.505
= /2021 + 24/505
VayA:i(Vc’yix>0;y>0véx:¢y)véA:4 khi ¥ \/ + :
Jxy — JV2021 - 24505
2 Tacs, s4iqi-_ 1 1 1 11 4, bFe  bEe g
a b ¢ a+b+c a a+b+c b ¢ ala+b+c) be
1 1
& (b+c)|——m+—|=
( C) a(a+b+c) bc]

& (b+c)<bc—|—a2+ab—|—ca):0 (doa,b,c=0vaa+b+c=0)

a=-b
& (b+c)(a+b)(c+a)=0 & |b=—
c=—a
11 1 1 1 1 1
2021 2021 2021 2021 2021 2021 — 2021
* \/6i a=—b, suy ra: bl ¢ @ al ¢ € .dodo (*) dung.
a2021 +b2021 +(:2021 = a2021 _a2021 +CZOZ] = C2021

e Tuong tu trong hai trudng hop con lai la: b= —c va ¢ = —a thi (*) cling dang.

Do d6 bai toan duoc chirng minh.

| Bai 2. (2.5 diém)
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1. Cho tap hop 4 gdém 21 sb tu nhién khac nhau thoa man téng cua 11 s6 bat ky Iénhon  téng  cua
10 s6 con lai. Biét cac s6 101 va 102 thudc tap hop A . Tim céc sb con lai cua tap hop 4.
2. Tim tat ca c4c s6 nguyén duong x sao cho x> —x +13 13 s6 chinh phuong.

1L Giast A={a;; a,; a5;...; ay } VSi a;; ay; a3;...; 4, EN VA @, <a, <ay <...<ay.

Twdé suyra: @, +a, +...+a, >a, +a;+..4+ay & a,>a,—a,+a,—a;,+...+a, —a, (1).

Vi a; a,; a5;..; ay ENnéna,—a,>10; a;—a;>10; ... ; ay—a,; >10 (2).
Tir (1) va (2), suyra: g, >10+10+...+10=100 ma g, 1a s6 nho nht trong c4c s6 cua tap hop 4 nén
a, =101 (3). o
Tir (1) va (3), suyra: a, —a, + a3 —ay +...+a, —a,, <101 (4).
Tir (2) va (4)suyra: a, —a, =a,;,—a; =...=ay —a;, =10 (5).
Ta co: 10=a, —a,=(a, —a,)+(a, —ay)+...+(a;—a,) >10.
= a,—a,=a,—a,=..=a,—a,=1 (6).

Vig =101 ma102€ 4 = a, =102 (7).
Tir (5), (6) va (7) suyra 4={101; 102; 103;...; 121}.

2. Theo &8, dat x> —x +13=a* (V6i x, a € Z").
& 4x® —4x+52=4d° & (2a)" —(2x 1) =51 &
(2a—2x+1)(2a+2x—1)=51.

Vix,ac€Z" = 2a—2x+1€Z;2a+2x—-1€Z" va2a—2x+1<2a+2x—1.
Do d6 ta c6 bang sau:

2a+2x—1 51 17
2a—2x+1 1 3
a 13 5
X 13 4
thoa thoa

Vay sé can tim la: x € {4;13}.

Bai 3. (1.5 diém)

22xy—y+2x+y=10 (1)

Giai hé phuong trinh: :
J3y+4 -2y +1+22x—1=3(2)

biéu kién: xZ%; y>0.

Taco: (1) & 2x—1+2y2x—1+y=9 & (\/Zx—l+\/;)2=9
& 2x—1+.y =3 (do V2x—1+./y >0).
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& 2x—1=3-y ().
Thay v2x —1=3—/y vao (2) ta duoc:
Sy+4—L2y+1+6-2y=3 o 2/y—By+4+2y+1-3=0
y—4=0 (3)
1 N
2y +3y+4  2y+1+3
* Tir (3) suyra y =4 (thoa), thay vao (x) suyra v2x—1=1 < x =1 (thoa).

y—4 2(y—4) _
2y +\3y+4 2y+1+3

0 (4)

e Nhan thay VT(4> >0 véi moi x 2%; y >0 = phuong trinh (4) vO nghiém.

Vay nghiém cua hé phuong trinh da cho la: (x;y) = (1;4) :

Bai 4. (3.0 diém)

Cho tam giac ABC nai tiép duong tron tam O, D 1a diém bat ki thuoc canh BC (D khéac B va C).
Goi M, N lan luot 1a trung diém cua cac canh AB va AC . Puong thang MN cit duong tron
(0) tai P, Q (theothttw P, M, N, Q). Dudng tron ngoai tiép tam gidc ~ BDP cét AB tai I (khac
B). Cac duong thang DI va AC cét nhau tai K .

a) Chung minh 4 diém A4, I, P, K nam trén mot duong tron.

Q4 PD
0B PK’
¢) Buong thang CP cit dudng tron ngoai tiép tam giac BDP tai G (khéc P). Puong thang IG

b) Chirng minh

cit duong thang BC tai E . Chitng minh khi D di chuyén trén doan BC thiti sb g—g khong dbi.

a) Vit giac APBC noitiép = PAC + PBC = 180° (1).

Vi tir giac BDIP néi tiép = PID + PBC =180° (2).
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Tir (1) va (2), suy ra: PID = PAC .

Lai co: PID + PIK = 180°;
PAC + PAK =180°.

Do d6: PIK = PAK ; ma hai géc nay cung nhin
canh PK = tir gidc AIPK noi tiép hay 4
diém A4, I, P, K namtrén 1 duong tron.

b) Tacé: APK = AIK = BID = BPD.
e Xét APBD va APAK ,tacé:

@:ﬂ?{ (cmt); Zﬁ{:@ (cmt).

= APBD# APAK (g-9) = ﬁzﬂ
P4 PK
(3).
* Vit gidc APBQ noi tiép, suy ra:
5_wp
04 MA _ PBOB_| _ PB_0d
QB MB QA4 P4 PA OB
PA  MP
(4).
Tir (3) va (4),suyra %:2
OB PK

¢) ® Trén AB xéc dinh diém H sao cho APH = KPI .
Vit gidc AIPK noi tiép, nén KPI = BAC .
Laico A, P va BAC khong ddinén H 1a didm cé dinh.

« D& dang chimg minh dugc AKPI # AAPH (g-g) = o = X2 (5),
AH AP
Dé dang chimg minh dugc APKD # APAB (g-0) = % = % (6) .

KD_KI  KD_4AB

Tu (5) va (6) suy ra: = =
ir (5) va (6) suy AB  AH  KI AH
e Tacé: PGI = PBI = PCA nén GI /| AC hay IE /| AC = %:% (8).

€D _ A5 3 A8 hong déi nen g—g khong dbi.

> Tu (7) va (8
u()va()suyraCE T AT

Bai 5. (1.0 diém)
Cho a, b la céc sb duong théa man a + 25 > 3. Tim gia tri nho nhat cuaa biéu thic:

3a2+a2b+2ab2+(8+a)b3
pP= - .
ab
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9
3a> +a’b+—ab’ +(8+a)b’ 2
Taco: P = 2 :3_a+a+%+&+b2

ab b 2 a
, 2 4p(3—
Theodé a+26>3 = 2b>3—a = 8b :4b'2b: ( a>:12b—4b.
a a a a
Do do:
2
p=32, 20 80 2305 9y 20120 gy e 30 126 3B
b 2 a b 2 a b a 2
3a 126 3% 39 39 231
B S A RV L
“"Nb a +[ 4]+16_ 16 16
a, b>0
Ping thirc xay ra khi va chi khi “%azﬁ a=2b==
a
at+2b=3

Viy gia tri nho nhat cia P bing 21_361 khi (a;b):[i'i].




