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Cau L. (2,0 diem)

54421 —y5-421

1. Chox= . Tinh gid trj cia P=(1+2020x>* ~1010x*>)"

J3

2. Cho phuong trinh x* — x +a = 0(1)c6 hai nghiém 13 x,,x, va phuong trinh
p 1>%2

x* —97x +b=0c6 hai nghiém 1a x;',xJ. Tinh gia tri cta b
Cau II. (2,0 diém)
1) Giai phuong trinh 3xv/x” +x+1=3x" + x +1

(x+ y)(x2 +y2 ):15

2) Giai hé phuong trinh:
(x— y)(x2 —yz): 3
Cau III. (2,0 diém)
1) Tim tat ca céc cap sb nguyén (x; y)théa man y3 -3x* + 2xy+8x—-9=0
2) Cho a,b,cla ba sé nguyén théa mén a’(c—b)+b’(a—c)+c*(b—a)=a+b+c.

Ching minh rang : a + b + cchia hét cho 27
Cau IV. (3,0 diém)

Cho tam gidc ABC nhon (AB <AC ), duong tron tam O duong kinh BC =2R cit
AB,AClan lugt ¢ E va D(E # B,D # C). Trén cung BC khéng chira D 1ay diém F bat
ky (F khac Bva C). Puong thing AF cit BC tai M, cit dudng tron (O;R)tai N (N = F )
va cat duong tron ngoai tiép AADE tai P (P khac A)

1) Chting minh tir gidc BEPM ndi ti€p dugce trong mdt dudong tron
2) Chimg minh AN.AF = AP.AM ,
3) Goi I,H,K lan luot 1a hinh chiéu vuong goc cua F'1én cac duong thang BD,
BC, AC.Ching minh ba diém /,H,K thang hang va tim vi tri cia F sao cho tong

BC + BD + €D dat gia tri nho nhat
FH FI FK
Cau V. (1,0 diem)
. 2 .. 1 1 1
Cho ba s0 thuc x, y,zthdéa man cac diéu kién x>—,y>—,z>——va
18 7 2020

18 7 2020

18x+17  7x+6 2020z + 2021
A=(18x-1)(7y—1)(2020z +1)

> 2.Tim gia tri 16n nhat ctia biéu thirc:



DAP AN

Cau l.

1) Taco:

N5 +V21 5421 N10+ 2421 —y10-2421
T N ) J6
GTBY () |V
- J6 - J6
_\/74‘\/5—\/74‘\/3_2\/5_ 2 2 .
_ N =T 2= =2=x*-2=0

Theo bai ra , ta co:

P=(1+2020x"" ~1010™" )20”

=[1-10102 (> ~2)] " =[ 11010220 =1 =

Vay P=1

2) Diéu kién dé phuong trinh (1) c6 2 nghiém x,,x,13; 1-4a> 0 < a < %
Diéu kién dé phuong trinh (2) c6 nghiém 1a 97° -4b> 0 < b < e

Ap dung dinh 1y Vi — et vao phuong trinh (1), (2) ta duoc:

x +x,=1

X! +x, =97

xl'xZ:aSl .Ta06:

2
xf.xizbéz

2
4 4 2 2 2.2
x +x, =97 < (x +x2) —2x,x;, =97

2
= [(xl + X, )2 —2x1x2} —2x'x; =97 < (1 —2x,x, )2 —2x'x; =97

S 1—dxx, +4x)x; —2x7x; =97 < 2x}x; —4x,x, —96=0
x,x, = 8(ktm

& 2(xx,) —4xx,-96=0c| """ (ktm)
x,x, =—6(tm)

=b=(xx,) =(-6) =1296(tm)



Vay b=1296

Caull.

1) Giai phwong trinh 3xv/x” +x+1=3x" +x+1
2

2
Ta co: x2+x+1=(x+%j +%>0;3x2+x+1:3(x+éj +%>O:>3x>0:>x>0

Ta co:
3x x2+x+1=3x2+x+1<:>3x(x—\/x2+x+1)+(x+l):0

xz—(x2+x+1)

< 3x.

+(x+1):O<:>(x+1)£ X +1]=o

x4V +x+1 VP +x+1

—3x
+1=0(dox>0)= x+Vx* +x+1=3x
x+vVxt+x+1 ( )

=

X = 1—|_\/—(tm)
S X +x+l=4x" ©3x —x-1=0&
1—\/_
X = (ktm)
i 6
Vay phuong trinh ¢6 nghiém duy nhat x = 1+g/ﬁ

I @)l
2) Giai h¢ phwong trinh {(x ) y)(x2 ) y2)= . Ta co
{(x+ y)(x2 +y? ):15 - {(x+y)(x2 +y? )=15
(x—y)(xz—y2)=3 S(x—y)z(x+y)=15
- (x+y)(x2+y2)=15 <:>{()c+y)(x2+yz)=15

\S(X—y)z (x+ y)—(x+y)(x2 +y2): 0 (x+ )/)(2)62 —5xy+2y2): 0

(x+y)(x2 +y2 ):15
- (x+y)(x2+y2):15 o [x=-y
(x+y)(x—2y)(2x—y)20 x=2y

2x=y




VN)

*){(Hy)(xz F)=IS {O'(xz +7°)=15

X==y X=-y
N x=2y - x=2y<:> x=2
(x+y)(x2+y2):15 y =1 y=1

. 2x-y=0 X = x=1

) (x—i—y)(x2 +y2)=15<:> {yz2x<:> {y=2
Vay hé phuong trinh ¢6 nghiém (x; y)e {(2;1);(1;2)}
Cau II1.

1) Tacod: y* —3x" +2xy+8x—-9=0
R (x2 +2xy+y2)—(4)c2 —8x+4)=5
<:>(x+y)2—(2x—2)2 =5 (x+y-2x+2)(x+y+2x-2)=5
S (—x+y+2)GBx+y-2)=5

Vix,ye Unén 3x+y—-2;—x+y+2e€ 3x+y-2;—x+y+2€U(J)
Do dé ta c6 céc trudong hop sau:

. {3x+y—2=1 {3x+y:3 {x:O

) & &

—x+y+2=5 —x+y=3 y=3
. {3x+y—2=5 {3x+y:7 {x:2

) = &

—x+y+2=1 —x+y=-1 y=1

{3x+y—2:—1 {3x+y:1 {x:2
*) < &

—Xx+y+2=-5 —x+y=-7 y=-5

{3x+y—2:—5 {3x+y:—3 {x:O
*) & <

—x+y+2=-1 —x+y=-3 y=-3
Vay phuong trinh c6 nghiém:

(1:7)e {(0:3):(0:-3):(21):(2:-5)}

2) Taco:
a+b+c:az(c—b)+b2(a—c)+cz(b—a)
:az(c—b)+b2[—(c—b)—(b—a)]+cz(b—a)
:az(c—b)—bQ(c—b)+cz(b—a)—b2(b—a)

=(c-b)d -0 )+ (b-a)(c* -b")



= (c —b)(a —b)(a + b)— (a —b)(c —b)(c + b)
:(a—b)(c—b)(a+b—c—b)

= (a=b)(e-b)a—c)=(a-b)(b—c)(c~a)
=a+b+c=(a—b)(b—c)(c—a)khichiacho31a:
Néu a,b,cco 3 s6 du khac nhau (0,1,2) thi
(a—b)(b-c)(c—a)khong chia hét cho 3 con a +b+ci3
=a+b+c#(a—b)(b—c)(c—a)(trai gia thié)

Néu a;b;cco 2 s6 ¢6 cung sd du khi chia cho 3 thi
(a-b)(b—c)(c—a)3con a+b+ckhong chia hét cho 3

—a+b+c# (a — b)(b — c)(c — a)(tréi gia thiét)
Do d6 a,b,cdéu chiahétcho3=a+b+c= (a —b)(b — c)(c — a)f[(3.3.3)= 27]
Vay (a+b+c):27

CaulV.

1) Vit gidc BCDEndi tiép dudng tron dudng kinh BC nén:



ADE = ABC (goc ngoai tai 1 dinh bang gdc trong tai dinh ddi dién)
Ma APE = ADE (cung chin cung AE)=> ZAPE = /ABC
= T giac BEPM 1a ti giac noi tiép

2) Vi tit gidc BEPM noi tiép nén AP.AM = AE.AB(1)

Vi ttr gide ADCF ndi tiép duong tron (O)nén AN.AF = AD.AC (2)
Vi tir gide BCDEndi tiép (O) nén AE.AB = AD.AC(3)
T (1), (2), (3) suy ra AN.AF = AP.AM (dfcm)

3) Chimg minh dugc tr gidc CHFK noi tiép = CHK = CFK (4)(cfmg chén CK )
Chtng minh duoc t gidac BIHF noi tiép = BFI = BHI (5)(01‘1ng chin cung BI)
Chtng minh duogc tir gidc DIFK 1a hinh chit nhat = ZIFK =90’

Ma BFC =90°(gbc ndi tiép chin nira duong tron)= HFK = BFC = BFI=CFK  (6)
Tir (4), (5), (6) suy ra CHK = BHI

Ma CHK + BHK =180° = BHI + BHK =180° = 3diém I, H, K thing hang
Ta co:

BD CD_BI+ID DK-KC_ID DK ™)

FI 'FK_ DK DI DK DI

(Vi FI = DK, FK = DI, BFI = CFK —> tan /BFI =tan Z/CFK = BI_CK _ BI _ID )

IF KC  BK DK
=7 ®)

DK BH

Do BKI = /CFH = tan ZDKI = tan ACFH:> D _CH

Do /DKI = ZHBK (= ZFIH )= cot DKI = cot LHBK =~

prC)

: BD CD _CH BH _BC
Tu (7), (3), 9)=
FI FK FH HF FH
_ BC BD CD_,BC ,BC_22R_,
FH FI FK ~FH  FO
BC BD CD

—
FH FI FK
khong chtra D.

dat GTNN biang 4 < H =0 < F la diém chinh giita cung BC

Cau V. Taco:



18 51— 7 1 2020

> +1-
18x+17 ~ 7y+6  2020z+2021
_Ty-1,  2020z+1 >2\/7y—1 2020z +1

_7y+6 2020z +2021 7y+6'20202+2021()

Chung minh tuong tu, ta dugc:

7 \/18x—1 2020z +1

> 2 . ( );
Ty+6 18x+17 2020z + 2021

2020z +2021  \18x+17 7y+6

Nhan (1),(2),(3)vé theo vé ta dugc:

18.7.2020 , ¢ (18x—1)(7y—1)(2020z +1)
(18x—1)(7y—1)(2020z +1)  (18x-1)(7y —-1)(2020z +1)

= (18x—1)(7y —1)(2020z +1)< %:31815
= A<31815. Dau “=" xdy ra < ng;yzi;zzw
9" 147 2020
5
X=—
9
A 9
Vay MaxA=31815 < 1y =7
1009
z=—-"
2020




