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Céu 1. (5 diém)
a) Rut gon céc biéu thirc sau:

1. A=+2(V3+1)V2—+3

2.B=12-y2V5-2-42+/2V5-2
sin’a + cos’a vGi 0°<a<90°
l+cota 1l+tana

2 xVx+5Vx—12 2(Vx=3) x+3
b) Cho biéu thuc P = T b  Txi2 +3_&
1. Tim DPKXD va rat gon P
2. Tim GTNN cua P
Céu 2. (3 diém)
a) Chting minh rang biéu thic v2+ 3+J_ 5c6 gia tri 14 s6 vo ty.
b) Giai phuong trinh nghiém nguyen y—(y+2)x*=1
¢) Tim céc s6 tu nhién n dé n’+n*+1 13 s6 nguyén to
Céu 3. (4,5 diém)
a) Giai cac phuong trinh:

242
1. mm:m

J_____‘ 3x°+3x+2
X +x42="C 2 =

3x+1
b) Cho a, b, ¢ 12 ba s6 thyc duong. Chimg minh ring:

3. C =sina.cosa+

J ab +d bc +J ca 51

(a+2c)(b+2c) V(b+2a)(c+2a) V(c+2b)(a+2b)

Céu 4. (6 diém)

Cho AABC nhon, c6 ba duong cao AD, BI, CK cat nhau tai H. Goi chan cac
duong vudng goc ha tir D xudng AB, AC lan luot tai E va F.

a) Chirng minh réng' AE.AB = AF.AC

b) Gid su HD = AD Chung minh rang: tanB.tanC = 3

¢) Goi M, N lan lu’o’t 1a chan duong vudng goc ké tir D dén BI va CK. Chung
minh rang: 4 diém E, M, N, F thang hang.
Ciu 5. (1,5 diém)

Trén bang dang c6 hai s 2 va 8. Thyc hién ghi thém s6 1én bang theo qui
tac sau: Mdi 14n viét 1én bang mot sb ¢ = ab + a + b v6i hai s6 a va b d3 co trén
bang. Hoi véi cach viét sé nhu trén thi co thé viét duge sd 2022 1én bang
khong? Tai sao?



LOI GIAI
Céu 1. (5 diém)
a) Rut gon céc biéu thirc sau:
1. A=2(V3+1)V2=3 = [V3+1)/[V3—-1]
= (v3+1)[V3=1| = [V3+1)[3-1)=3-1=2
2. B =[\2—2V5-2-\2+V25-2 =0 4 - 2/4-2/5+2
4 -2[V5-1)=6-2v5 =[/5-1f
ViB<0nénB=1-+5

.2 2
SlIlO’_l_COSO(

3. C =sina.cosa+
l+cota 1+tana

.2 2
sin“«a cos a
. o + -
= SINna.coSs cosa sina
1+— 1+
sina cosa

.. 3 3
sinfa | cos'a
sina+cosa  cos o +sina

= sina.cosa+

.3 3
Sin o + CoS «o

= SINa.COSa +— -
sina+cosa cosa+Ssina

. . 2 . 2
(sma +cosa/ (sm o — sina . coso +cos” o
sina +cosa

= sIna.cosa +¢

= sina.cosa+é 1 - sina.cosa= 1

xvVx+5Vx—12 2(Vx—=3) x+3

b) Cho biéu thuc P = ix—b  Txi2 +3_&

1. DPKXD: x 20,x#9, ta co:

P - xx+5&—12_2(&—3)+&+3 _ x(x=3)+12(Vx-3)
x—Vx—6 Vx+2  3-Vx [Vx+2)(Vx—3)

(&—3)(x+12):x+12
Wx+2)(Vx=3) Vx+2

2. DPKXD: x 20,x#9, ta co:

x+12 16 _ 16
P—&+2—&-2+&+2—&+2+&+2—4

/ r 16
Ap dung BPT C6-si cho 2 so khong am vx + 2 va x40 ta co:




6 _

=8
\/;+2

16
P=&+2+m22 (Vx+2]

’ ” 16
Dau dang thic xdy ra = Vx+2 = T = (Vx+2/'=4> = x = 4 (tm)
Vay GTNN cua P =4 = x=4
Céu 2. (3 diém)
a) Gia str x = vV2+v3++/51a s hitu ty.

2
Suy ra ﬁ+\@=x-x/§=>x2+5—2xﬁ=5+2\/€=>\f6+)<\/§=x3
2

2 X X 6-5x .2 ..

=> 6+ 5x +2xx/3_:2 => /30 = 4 (hién nhién x #0)
2x
2

14 x——6—5X2 14 14

Do x 12 s6 hitu ty nén 4 la s6 hitu ty. Ma v30 13 6 v6 ty (v0 1§)

2x

Suy ra vV2+v3+4/5 14 56 vo ty.

b) Ta co: y'—(y+2)x’=1=>(y - 2)(x** -y +2) =3

Nény+2vax’-y+2€U(3)=+1;+3

Giai ra ta co: (x,y) €1(0;1);(0,—1]]

c¢) Ta co:

n*+n'+1=n’—n"+n*—n+n’+n+1
=n*n’=1)+nln*~1)+n*+n+ 1
= n*=1|(n*+n|+n’ + n + 1
=(m-1)@A+n+ 1) +n)+n+n+1
=(*+n+ Dn’-n/+n*+n+1
=’ +n+ 1)n’—n+1)

Do n°+n*+1 1a s6 nguyén t6

2,
nz+n—0==
n"—n=0

n‘+n+1=1 __
n“—n+1=1

(vin 1a s6 nguyén)
Thirlai: n=1 (tm). Vayn=1
Ciu 3. (4,5 diém)



a) Giai cac phuong trinh:

1. PKXD: 20
242 1 Vx
%X+]_ \/7 [[2\/7) + X +1} o+l —m =x+9
Déu bang = \/2£ \/xlT % (tm DKXD)

Vay PT c6 nghiém Ia x==

2. DKXD: x#—%

Tacé:Vx*+x+2 3X +3x+2

3x+1

= (3x+1)Vx +x+2 = x*+x+2 + 2(x*+x)

bat: Vx*+x+2 =1t (t 2@). Ta c6 phuong trinh:

2 2px) = 0 =(t-2x)(t—x—1)=0=]| 72X

(3x+1)t+2(x°+x) =0 ( x)(t—x—1) =1
x>0

*Voit =2x => Vx’+x+2=2Xx = XZl,X:—_2=Lx=1(TM)

. >—1_, _
*Voit=x+1=Vx’+x+2=x+1= XX:1 =ix=1(TM)

Vay PT c6 nghiém duy nhat x = 1
b) Ap dung bét dang thirc Co-si ta co:

\/ ab _ 2ab S 2ab _ ab
(a+2c)(b+2c) 2V(ab+2bc)(ab+2ac) (ab+2bc)(ab+2ac) ab+bc+ca

c bc
> N
b+2a)(c+2a)  bc+ca+ab

Ching minh tuong tu: \/ (

\/ ca . ca
(c+2b)(a+2b)  ca+ab+bc

Cong theo vé cac bat dang thirc trén ta co:

\/ ab +\/ bc +\/ ca >ab+ba+ca:
(a+2c)(b+2c) V(b+2a)(c+2a) \(c+2b)(a+2b) ab+bc+ca

Ping thirc xay rakhia=b=c¢






Cau 4. (6 diém)

a) Chtirng minh dugc: AE.AB = AD?
Chimng minh duoc: AF.AC = AD?
Suy ra: AE.AB = AF.AC

AD’?
D CD’ BD.CD

.2 . AD AD
b) Bi€u thi duogc: tanB = B—;tanC =——; tanB.tanC =

Biéu thi dugc: tanB = tanDHC = Q; tanC = tanDHB = 2; tanB.tanC =

HD HD
BD.CD
HD’
s AD’ AD
: 2=y 2 — => =—=3
Suy ra: (tanB.tanC|'={ (tanB.tanC| oD tanB.tanC )
AE.AB _AF.AC .
: = =({EF
¢) CM duoc: e =" ITK
BM BD BE .
CM dugc: =—=—=(ME|IK =>M €EF

MI DC EK
Tuong tu CM dugc N € EF va suy ra 4 diém E, M, N, F thang hang



Ciu 5. (1,5 diém)

Ta s& CM néu hai sb tu nhién a, b chia 3 déu du 2 thi ¢ = ab + a + b chia 3 cling

du 2

Pita=3k+2;b=3n+2(m,n €N)

c=ab+a+b=CBm+2)3n+2)+3m+2+3n+2
=3Bmn+3m+3n+2)+2

Suy ra c chia cho 3 du 2

Trén bang dang c6 2 s6 2 va 8 chia cho 3 déu du 2, nén theo quy tic viét trén thi

trén bang toan 13 cac s6 chia cho 3 du 2

Ma sb 2022** chia hét cho 3 nén khong thé viét 2022 1én bang.



