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) Thoi gian 150 phit (khéng ké thoi gian phat dé)
Céu 1. (3,0 diém)

) Giai phuong trinh (y/x+2020 —x— 2019)(1+ Jx® +x—2019-2020 | = 4039.

b) Cho hai s6 thuc m, n khac 0 théa man l—k 1 = % Chumng minh rang phwong trinh:
m n

(x2 +mx + n) (x2 +nx+ m) =0 ludn c6 nghiém.
Cau 2. (1,5 diém)
Véi cac s thue x, y thay d6i théa min 1< x < y <5. Tim gia tri nhd nhat cta biéu thic:
P:2(x2 +y2)+4(x—y—xy)+7.
Céu 3. (2,0 diém)
a) Tim tat ca cac s6 nguyén x, y théa man phuong trinh x* +xy + y* = x*)”.
b) Véi a, b 1a cac sb thuc duong théa man ab+ a+ b =1. Chimg minh rang:

a n b _ 1+ab
ha® 140 p(1+a?)(1487)

Cau 4. (3,5 diém)
Cho tam gidc ABC can tai A4 (54\6’ > 90°> ndi tiép duong tron (O) bankinh R, M 1a diém ndm trén canh

BC sao cho BM >CM. Goi D la giao diém ctia AM va duong tron (O) v6i (D= 4), H la trung diém cla
doan théng BC. Goi E 1a diém chinh gitra cung 16n BC, ED cat BC tai N.

a) Ching minh rang MA- MD = MB-MC va BN-CM = BM -CN.
b) Goi I 1a tam duong tron ngoai tiép tam gidc BMD. Chimg minh ring ba diém B, I, E thang hang.

¢) Khi 24B = R, xéac dinh vi tri cia M dé 2MA+ AD dat gia tri nho nhét.

HET




LOI GIAI CHI TIET
Cau 1.

a) Pidu kién: x >2019. Nhan ca hai vé cua phuong trinh cho +/x +2020 ++/x—2019, ta duoc:

4039(1+\/x2 +x—2019-2020) = 4039(V/x 2020 — Vx—2019)

& \x+2020 ++/x—2019 =1+ ,/(x +2020)(x—2019)

. [\/(x+2020)(x—2019) —\/x—|—2020}—(\/x—2019 ~1)=0
& (Vx=2019-1)(vx+2020 1) =0

N Vx—2019 =1
Vx 42020 =1

So voi didu kién ban dau ta thay x = 2020 1a nghiém duy nhat ctia phuong trinh.

& x = 2020.

b) Ta co i—Fl:l<:>2(m—|—n):mn.
m n 2

Phuong trinh tuong duong: x> +mx+n=0 (1) hodc x* +nx+m=0(2).
Phuong trinh (1) va (2) lan lugt c6 A, =m® —4n va A, =n’ —4m.
Taco: A +A, =m* +n* —4m—dn=m* +n* —2mn=(m—n) >0.
Suy ra mot trong hai s6 A, hoac A, 16n hon hoic bang 0.

Do d6 mdt trong hai phuong trinh (1) hodc (2) ludn c6 nghiém.

Suy ra phuong trinh da cho luén c¢6 nghi¢m.

Cau 2.

Taco: P=2(x"+)")+4(x—y—xp)+7=2(x—y) +4(x—y)+7=2(x—y+1) +5>5.

, =x-+1 =x+1
Péng thirc xdy ra khi va chi khi {y ¥ {y

1<x<y<5  |xe(0;4]

Chénghan x=2; y=3hodac x=3; y=4.

Vay gié tri nho nhat ciia P 1a 5 dat duoc khi y =x+1 va x €(0;4].

Cau 3.

a)Tacod Xy’ =x" +xy+y i y=xiy. Mitkhic x’y’ =x>+xp+ )y’ ix= yix
Suy ra: x=y hoac x=—y.

Véi x=y, taco: 3x’ =x" ©@x=0=y=0.



x=0
Véi x=—y, tacod: x’ =x" & |x=1

x=-—1
Voi x=1,taco: y=—1. V61 x=—1, taco: y=1.
Vay phuong trinh da cho c6 ba nghiém (x; ) =(0;0), (L —1), (—1;1).
b) Taco: ab+a+b=1=1+da’=a’+ab+a+b=(a+b)(a+1).
Tuong ty 1+b° =(a+b)(b+1).
Suy ra:

a_ b _ a + b
a’+1 b*+1 (a+b)(a+1) (a+b)(b+1)
2ab+a+b _ 1+ab

(a+b)(1+a)(1+b) \/(a+b)(l+a)~\/(a —|—b)(1+a)~\/(1—|—a)(1—|—b)

1+ ab
2(1+a)(1+0?)
Suy ra diéu phai chirmg minh.

Cau 4.

a) Ta co: ABM = MDC do cung chan cung 1/4—5 va AMB = CMD.

Suy ra ABMA ~ ADMC do do: ﬁ:@
MC MD
= MA-MD = MB- MC.

AABE va AACE ¢6 AE 1i canh chung, 4B = AC vi ABE = ACE nén AABE = AACE.

Suy ra ABE = ACE = M —90° (do t&r gidc ABEC ndi tiép).



Suy ra 4D la dudng kinh ciia (0). Ma D € (0) nén ADE =90° hay MD 1 EN.

Tac6 ANHE ~ ANDM = = - N o N = NE-ND (3).
NM  MD

Lai c6: ANCD ~ ANEB = ¢ = NE _ Np NC = NE-ND (4).
ND NB

Tu (3) va (4) suy ra NM-NH = NB-NC =(MN —MC)- NB.

Suy ra: BN-MC = MN-NH —MN-NB = MN (NH — NB)= MN - BH.
Hay BN-CM = MN-BH (5).

T gide AHDN ndi tiép do c6 AHN = NDA = 90° = MA-MD = MH - MN.
T giac ABDC ndi tiép = MA-MD = MB-MC.

Do d6: MH-MN = MB-MC = MB-(MN —CN).

Suy ra: BM -CN = MN (MB—MH )= MN - BH (6).

Tu (5) va (6) suy ra: BN-CM = BM -CN.

b) Ta co:

2(BDM + MBD)

5 900_13;1)_900 BIM + MID

—90° — :900—(21')\C+C/BT>):90°—@.

Suy ra: IBD = 90" — AED.

Ma EBD = EAD = 90° — AED.,

Do d6 IBD = EBD hay B, I, E thang hang.

¢) Ta co: ABM = ACB = ADB nén AABM ~ AADB.

AB _ AM R2

Suy ra: — = = AD-AM = AB* =
AD AB

2
Ap dung bt dang thic AM — GM, ta ¢6: 2AM + AD > 2N2AM - AD =2 2'RT = R2.

2

Ping thirc xay ra khi va chi khi 24M = AD hay M 1a trung diém 4D. Khi d6 AD = 7R.

Vay gid tri nhd nhét cua cia 24M + AD 1a R\/E dat duoc khi M 1a trung diém AD vé6i D la diém sao cho

V2

AD =—R.
2




