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NAM PINH NAM HQC 2020 - 2021
) ) ) Mon thi: TOAN CHUYEN
DE CHINH THUC Thoi gian lam bai: 150 pht
Cau 1. (2,0 diém)
. ) 1 1 . 1
a) Cho cic so thyc X, y,zkhac0.Pita=x+—,b=y+—vac=xy+—
X y Xy

Chiting minh a” +b* +¢* —abc =4
b) Cho céc s6 thuc a,bkhac —2 théa man (2a + 1)(2b + 1) =9.
1 1

+ R
24a 2+b

Tinh gia trj cua biéu thic 4 =

Ciu 2. (2,0 diém)
a) Giai phuong trinh: 2x> + x+3=3xvVx+3
2
V2x+1+2y+1 :Q
(x+y)(x+2y)+3x+2y:4

b) Giai h¢ phuong trinh :

Cau 3. (3,0 diém)
Cho tam giac nhon ABC c6 AB < AC ndi tiép duong tron (0) Mot dudng tron tiép xuc véi
cac canh AB, AC tai M, N va c6 tam I thudc canh BC.Ké duong cao AH cua tam gidc ABC
a) Chung minh cac diém A,M ,H,I, N cung thuoc mot dudng tron va HA1a tia phan gidc cua
goc MHN
b) Puong thing di qua I va vudng goc voi BC cit MN tai K. Ching minh AK di qua trung diém
D cua BC

¢) Tiép tuyén cua duong tron (O)tai B va C cit nhau tai S. Chimg minh BAS = CAD
Cau 4. (1,5 diém)
a) Tim céc s nguyén x, y théa man x° + y° =xy° +1

. 1
b) Cho céc so nguyén duong a,b,cthéa min ¢ + — = a + —.Chimng minh ab 13 1ap phuong cia
a
mdt s6 nguyén dwong
Cau 5. (1,5 diém)
a) Cho cac s6 thuc khong 4am a, b, cthoa méan diéu kién a + b + ¢ =1.Chimg minh rang :

1
f+lf+c3£§+a4+b4+c4

b) Ban dau c¢6 2020 vién soi dé trong mot chiéc tai. C6 thé thuc hién cong viéc nhu sau:
Budc 1: Bo di 1 vién soi va chia tii nay thanh 2 tai méi
Budc 2:Chon 1 trong 2 thi ndy sao cho ti d6 cé it nhat 3 vién soi, bo di 1 vién tir thi nay va chia tii d6
thanh 2 tii méi
Budc 3: Chon 1 trong 3 tiii ndy sao cho thii d6 co it nhét 3 vién so6i, bo di 1 vién tir thi nay va chia tii do
thanh 2 tui moi, khi d6 co 4 tai. .
Tiép tuc qua trinh trén. Hoi sau mot sé bude co thé tao ra trudng hop ma mdi tii c6 dung 2 vién soi hay
khong ?



DAP AN

Cau 1.
1 1
a) Taco: @’ =x"+—+2 b =y +5+2 =xy +55+2
. y X7y
1
Taco: ab=xp+—+>+2
Xy oy X
2.2 » 1 , 1
= abc=x"y +—55+x +—+y +—5+2

=Sa+b>+c*—abc=4

b) Tir diéu kién bai toan rat dugc a :L—l(do 2b+1#0)
2(20+1) 2
1 2b+1 2b+1 1 2b+1+3 2

S _ A= _ _2
N S aT3(+2) " T3(br2) b2 3(b+2) 3

Cau 2.

a) Diéu kién x> -3, dat Vx+3 = t,(t > O), phuong trinh tr¢ thanh:

=t
2f442—3w:0<:(x—fox—g:0<:{x
2x=t
x>0
x>0
Véi x=t=x=x+3 <] o 1+Jﬁkzx:1+¢50mﬁj
X =x+3 xX=— 2
2
>0

x>0

4x* =x+3

Véi 2x=t:>2x=\/x+3<:>{

X 2

CM{XI & x = 1(tmdk)
x=_>
1"

1+\/B
2

Vay tap nghiém cia phuong trinh 1a § = {l;



b J2x+1+\/2y+1=@(l)
(x+y)(x+2y)+3x+2y=4(2)

Diéu kién xac dinh x, y > L

Phuong trinh (2) twong duong (x+y—1)(x+2y+4)=0

Vi diéu kién xéac dinh ta co x+2y+42—%—1+4>0:>x+y:1

Pit a=~2x+1>0; b=+/2y+1>0,két hop (1) va x+ y=1ta c6 hé phuong trinh

a+b:%(az—bz)2

a’+b’ =4
Truong hop 1: 477 =% hé v6 nghic
ruon : ,hé vo nghiém
g 1ep a+b°=4 8
“bY(a+b)=8 a+b)(4—-2ab)=8 S=a+b
Truong hop 2: (a )(a ) o ( )2( ) .Dajt{ ¢ ,
a’+b*=4 (a+b) —2ab=4 P=ab
H¢ tré thanh:
S* -4 2
p= S?—4
S(4-P)=8 7 P= P=0
S*-2pP 4@< S*—4 < ? <~ S=2
5(4— > ]:8 Se{Z;—li\/g}
i 1
X=——=
_ ) 2
a=0 3
a+b=2 b=2 Y=y
= o =
ab=0 a=2 3
X=—
| |p=0 2
__1
T2




Cau 3.

a) Do AM, AN1a cic tiép tuyén cta dudng tron (I )nén AMI = ANI = 90°,suy ra cac
diém M, N thudc duong tron duong kinh A7

Ta co AH la dudng cao cua tam gidc ABC nén HHI = 90°,= H eduodng tron duong kinh
Al

Suy ra céc diém A,M,H,N,I cung thudc duong tron duong kinh A7

Do tit gidc AMHN ndi tiép nén AHM = ANM va ZAHN = ZAMN
Theo tinh chat 2 tiép tuyén cét nhau, suy ra AAMN can tai A,

= LAMN = LZANM = ZAHM = ZAHN = HAla tia phan giac cua MHN



b) Ké duong thing di qua K va song song v6i BC cit AB va AC tai P va Q
Ta co: IKP+ IMP =180° = IKPM 1a tir gidc noi tiép = KIP = KMP
Chtrng minh tuong ty ta c6 EIQ = KNA=> KIP = EIQ
Xeét tam giac /PQ c6 IK vura 1a duong cao, vira 1a duong phan giac nén no6 la tam giac
can, suy ra IK 1a dudng trun tuyén hay K 1a trung diém cua PQ
Dung D la giao diém ctia AK va BC
KP AK KQ
BD AD DC

Do PQ//BC, 4p dung dinh ly Ta — let ta co: = DB=DC

= D1a trung diém ctua BC
c) Goi Ela giao diém cua A4S va BC,G 1a giao diém thir 2 cua A4S va (O)

Trén canh BC lay diém D'khéc E sao cho BAE = @AD', can ching minh D'l trung
diém cia BC
GB AG

Ta cb: AGB= ACD'va BAG = ZCAD'= AAGB [IAACD'= =
Ta c6: ZAGC = ZABD'=> CAG = BAD'= AAGC [1AABD'=> GC'_AG( 2)
Ta c6: /SBG = /SAB = ASBG 1ASAB =5 ig

SC CG__CG BG
= (3)
SA AC ~CA BA
Ti (1), (2), (3) suy ra CD'= BD'= D'la trung diém ctua BC(dfcm)

Chiing minh tuong tu ta dugc

Cau 4.
a) Taco:
x3+y2=xy2+1<:>(x3—1)—y2(x—1):O<:>(x—l)(x2+x+1—y2):0
x=l=>yell
< 22
y o =x"+x+1(1)
(e (2y) - (2x+1) =3 2y —2x-1)(2y +2x+1)=3
—13=3.1=(-1).(=3)=(-3)(-1)

Lap bang xét cac truong hop ta thu duge (x,y)e {(0;1);(0;-1);(-L-1);(-=1;0)}
Vay tap cac gi tri (x,»)e {(0;1);(0;—1);(=1;-1);(=10);(1; )y € 0}



b) Ta co: c+%=a+é<:>abc+a:azb+b2
a

Suy ra a:b, dit a =bk,k € [1*, thay vao diéu kién ta dugc:
b’kc + bk =b’k* +b* < bkc+k=b"k* +b
Suy ra bchia hét cho k va k chia hét cho b nén b = k = ab = b*(dfem)

Cau 5.
a) Xét hiéu (a3 +b’ +c3)—(a4 +b° +c4)= a3(l —a)+b3(1 —b)+ 03(1 —c)
:a3(b+c)+b3(c+a)+c3(a+b):az(ab+ac)+b2(bc+ba)+cz(ac+bc)
Do a,b,ckhong am nén bc,ca,ab khdong am
=a’ (ab+ac)+ b’ (bc+ba)+ ¢’ (ca+cb)
< az(ab+bc+ca)+b2(bc+ca+ab)+cz(ca+cb+ab)
=(ab+bc+ca)(az+b2 +cz)

2
1(a® +b* +¢ +2ab+2bc+2ca) 1
> =~ (dfcm)
2 4 8
b) Sau mdi budc, s6 soi giam di 1 va sd thi ting 1én 1, suy ra tong s soi va tii khong
thay d6i sau mdi bude, téng nay 1a 2021
Gia st sau mot s6 bude c6 thé tao ra truong hop ma mdi tai c6 dung 2 vién soi, khi d6

:l a’ +b* +02X2ab+2bc+2ca)£
2

téng s soi va ti phai chia hét cho 3.
Do 2021khéng chia hét cho 3 nén mau thuan, suy ra gia st sai
Vay khong thé tao ra truong hop ma mdi ti c6 ding 2 vién soi sau mot sb bude .



