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2x+4&+6+\/§—2+ 3
X+2+X-3 \/;—1 \/§+3

tu nhién x dé P 1asd tu nhién.

1.1) Cho biéu thirc P = —2 voi x>0,x#1 . Tim tat ca cac s6

1.2) Mbt cira hang quan 4o nhap mot cai 40 khoac 16ng ciru voi gia 60 d6 la. Cira hang udc
tinh rang neu mot cai ao khodac 16ng ctru dugc ban vai gida x d6 la thi moi thang khach hang sé
mua 140 — x cai. Hoi ctra hang ban mét cai 4o 16ng ctru gia bao nhiéu thi thu dugc nhiéu lai
nhat.

2.1) Cho cac ham sé bac nhit: y=%x—3, y=4-x va y=%x—4 ¢ d6 thi 1an luot 1 cac

dudng thang (d,), (d,) va (d,). Véi nhiing gia tri nao ciia tham s6 m  thi duong thang (d,,)
cit hai duong thang (d,) va(d,) lan luot tai hai diém A va B sao cho diém Ac6 hoanh d¢
am va diém B c6 hoanh d¢ duong?

2.2) Tinh chiéu cao cua mot thap truyén hinh (két qua
lam tron dén m ), biét tai hai diem A,B cach nhau
200m , ngudi ta nhin thay dinh cua thap vai goc néng
lan Iuot 1a 30° va 34° ( theo hinh vé minh hoa ¢ bén).
Cho biét sin34° ~ 0,56, cos34°~0,83 ,

tan34°~ 0,67, tan30°~ 0,58 .

A w8 l-
3.1) Cho tam giac ABC cé BAC =60°, tia phan giac cua BAC cét canh BC tai D. Chung
1 3

minh rang B
AB AC AD

3.2) S6 nha ban Binh 1a sé nguyén t5 gdm hai chit s6 ab, biét ab =a?+b?+3. Tim sé nha ban
Binh?

4.1) Cho x,y,z lacac s6 nguyén d6i mot khac nhau. Ching minh rang
(x=y)*+(y+2)* +(z—x)* chiahétcho (x—y)(y-2)(z-X).

X+Yy) +y-2=2%°
4.2) Giai h¢ phuong trinh YOy +y .
X2+ y?+xy+1=2y

5.1) Cho diém M tuy y nam mién trong cua tam giac ABC . Goi khoang céch tir M dén cac
canh BC, CA, AB theo thir tu lam, n, p va cac duong cao ha tir dinh A, B, C theo tha tu la

h,,h,, h, . Chitg minh ring USRS
m n p

5.2) Cho da thtc f (x)=x*+mx+n véi m,neZ. Ching minh rang ton tai s6 nguyén k sao
cho f (k)= f(2021).f (2022).
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Cau 1.

Cau 2.

HUONG DAN GIAI

, 2X+4X +6 X—-2 3 ,
1.1) Cho biéu thuc P = Jx +[ + —2 v6i x>0,x=1 . Tim tat ca cac
x+20x =3  Jx-1 Jx+3

sb ty nhién x dé P 1asd tu nhién.

Lo giai
Vé6i x>0,x=1, taco:
2x+4Jx+6 x-2 3
29X =3 Jx-1 Jx+3
2x+4Vx+6  (x-(Wx+3)  3(Wx-D)  2(x-D(x+3)

= +

P= 2

S W43 (X)W +3) (W)X +3)  (Vx-D(/x+3)
:\/§+1:1+ 2
Jx-1 Jx-1
Vi xeN nén +/x —1 14 s6 nguyén hoic sb vo ti.
Do d6 dé P I3 sé ty nhién thi <X —1 Ia wéc nguyeén cia 2 va 1+J‘2 S20 () xeN

Lai c6 /x —1 € U(2) khi va chi khi v/x —1 e ={1,-1,2,-2}
— X € {4;0;9}, két hop véi DK (*) va DPKXD taduoc X < {4;9} thi P la s tu nhién.
1.2) Mot cira hang quan 4o nhap mot céi 4o khoac 16ng ciru véi gia 60 do la. Ctra hang wéc tinh

rang néu maot cai 4o khoac 16ng ciru dugc ban vai gia x d6 la thi mdi thang khach hang sé mua
140 — x céi. Hoi cira hang ban mot cai 4o 16ng ciru gia bao nhiéu thi thu dwoc nhiéu 14i nhat.
Lai giai
Lai thu duoc: (x —60)(140 — ) ( d6 la).
Taco A=(x—60)(140—X) = —Xx* +200x 8400 =1600 —( x* — 200x +10000) =1600 — (x—100)’

Do d6 Max A=1600 khi x=100.
Vay ctra hang ban mot cai 4o 16ng ciru gid 100 d6 la thi thu dwoc nhiéu l4i nht.

2.1) Cho cac ham sb bac nhat: y =%x—3 ,y=4-xVay =%x—4 ¢ d6 thi lan luot 14 cac
duong thang ( d,), (d,) va (d,,). Véi nhiing gia tri nao ciia tham s6 m thi duong thang (d, )
cat hai duong thang ( d,) va (d,) lan luot tai hai diém A va B sao cho diém A c6 hoanh do
am va diém B c6 hoanh d¢ duong?

Loi gidi
DK HSBN: m=0
Do (d,) cat hai duong thang ( d,) va (d,) nén m=3,m=6.

PT hoanh d¢ giao diém cua (d,) va (d,,) :

ix—3:mx—4<:>1x—mx:3—4
2 6 6

@(l—m]x:—l
2 6




Cau 3.

PT hoanh d9 giao diém cua (d,) va (d,,) :

4—x:mx—4<:>mx+x:4+4
6 6

@(m+1jx=8
6

<:>(m+6jx=8
6

x:i(m;&—G)
m+6

: <0 m-3<0
Theo y&u cAu cia dau baitace { M~ 3 < -6<m<3
48 m+6>0
>0
m+6
. |-6<m<3 X
Vay voi thoa man de.

2.2) Tinh chiéu cao cua mot thap truyén hinh(két qua lam tron dén m ), biét tai hai diém A,B
cach nhau 200m, nguoi ta nhin thay dinh cta thap vai goc néng lan luot 12 30° va 34° (theo
hinh vé minh hea ¢ bén ). Cho biét sin34° ~ 0,56, c0os34° ~0,83, tan34°~0,67 ,
tan 30° = 0,58 .
Loi giai
batBC =x
DC = x.tan 34° = (x+ 200).tan 30°
< x.0,67 = (x+200).0,58
Giai pt ta dugc x ~1289 .
DC = x.tan 34° =1289.tan 34° ~1289.0,67 =864 (m)

Chiéu cao cua thap xap xi la : 864 m.

3.1) Cho tam gidc ABC c6 BAC =60°, tia phén giéc cua BAC cét canh BC tai D. Chang
1 3

minh rang S S L
AB AC AD

Léi gidi




Ta ching minh bai toan sau: “ Cho tam giac ABC co BAC < 90° thi S asc =%AB.AC.sin A~

That vay S,q. = ; BH.AC _%% AB.AC —%AB ACsinA.

A

B D “C

Taco Sypp +Sapc = Sasc :%AB.AD.sin 30°+% AC.AD.sin30° :%AB.AC.sin 60°

1 1 y3_ 1.1 3

= AB.AD.—+ AC.AD.—=ABAC.—=—+ =—,
2 2 2 AB AC AD

3.2) S6 nha ban Binh 1a sé nguyén t5 gdm hai chit s6 ab, biét ab =a?+b? +3. Tim sé nha ban
Binh?

Loi gidi
Do ab=a?+b*+3<10a+b=a’+b?+3
< a’+b*+3-10a-b=0
< 4a’ +4b* +12-40a—-4b=0
& (2a)’ —40a+10? +(2b)° —4b+1* =89
& (2a-10)" +(2b-1)" =89
Ma 89 =57 + 82 =(-5)" +(-8)" =57 +(-8)" =8 +(-5)’
Lai c6 2a—10 l1a sé nguyén chin VaeZ va 2b—1 1a sé nguyén Ié véi Vb e Z néntaco

2a-10= 8 a=9 — . . .
TH1: = ab =93 la hop so ( loai).

2b-1=5 b=3

2b-1=-5 b=

2a a=1 — . g Az «
b1 { = ab =13 la s6 nguyén to ( thoa man).

TH2: {2 ~10=- {a—l (loai do b 14 chit s6).

2a-10=8 {a:

2( loai do b 14 chir s).




Vay s6 can tim 13 13.

4.1) Cho x,y,z la céc sé nguyén d6i mot khac nhau. Chirng minh rang:
(x=y)*+(y-12)*+(z—x)* chia hét cho (x—y)(y—z)(z—Xx).

Loi giai
Ta chitng minh bai toan phu: néu a+b+c =0 thi a®+b®+c®=3abc .
Taco a+b+c=0
= (a+b+ c)3 =0
= a’ +b’ +c® +3a’b +3ab” + 3b’c + 3bc* + 3a’c +3ac” + 6abc = 0

=a’+b*+c° +(3a2b+3ab2 +3abc)+(3b2c+3bc2 +3abc)+(3azc +3ac? +3abc)—3abc =0
=a’+b*+c’+3ab(a+b+c)+3bc(a+b+c)+3ac(a+b+c)=3abc

Doa+b+c=0

= a’+b®+c®=3abc

bita=x-y,b=y-z,c=z-xsuyraa+b+c=0

Ap dung bai todn phu trén ta duoc: (x—y)* +(y—2)* + (2= x)* =3(x - y)(y - 2)(z - X)

= (x=y)*+(y-2)°*+(z-x)® chiahét cho (x—y)(y—2z)(z—x) Vi x,y,z lacac sé nguyén
doi mot khac nhau .

2 _2:2 2
4.2) Giai h¢ phuong trinh yOHy) +y X .
X+ y?+xy+1=2y
Lo giai
{y(x+y)2+y—2:2x2 {y(x+y)2+y—2—2x2:0 {y(x+y)2+y—2(x2+l)0
=N =

X2+ y24xy+1=2y X2 +1=2y—-y*—xy X2 +1=2y—y’ —xy

@{y(m VY +y-2y-y -xy)=0 _ [y[(x+y)*+1-2(2-y-x]=0
X*+1=2y—y*—xy X2 +1=2y—y®—xy
y[(x+ y)2—1+2—2(2—y—x)]:0 y[(x+ y+1)(x+ y—l)—2(—1+2—y—x)]:0
=N =N

X2 +1=2y—y? —xy X2 +1=2y—y*—xy

{y[(x+ y+D)(x+y-1)+2(x+ y—1)]=0 {y(x+ y+3)(x+y-1)=0 (1)
= =

X2 +1=2y—y?—xy X*+1=2y -y —xy (2)
y=0
Giai (1) | x+y+3=0
X+y-1=0

+ Néu y =0 thay vao (2) ta dugc X’ +1=0 (loai do x*+1>0Vx).

+Néu x+y+3=0=x=-3-y thé vao (2) ta dugc (-3-y)’ +1=2y-y>—(-3-y)y
S Y46y +9+1=2y-y +3y+y°

<y +y+10=0




Cau 5.

1y .3 .
= y+§ +QZ:O(VO nghi¢m).

+Néu x+y-1=0= x=1-ythé vao (2) ta duoc (1- y)2+1:2y—y2—(1— y)y
S Y -2y+2=2y—-y —y+Yy°
<y -3y+2=0

y=1
“1)(y-2)=0
= (-3(y-2-00 4 7]
Tir do ta c6 nghiém cuia hé phuong trinh 1a (x;y) e {(O;l);(—l; 2)} :

5.1) Cho diém M tuy y nam mién trong cua tam giac ABC . Goi khoang céch tir M dén céc
canh BC, CA, AB theo thir tu 1a m, n, p va cac duong cao ha tur dinh A, B, C theo thi tu la

h,,h,, h, . Chitg minh ring USLELRY
m n p

Léi gidi

B

Goi Syc =Sy Syuac = Sy Syuas = S5 Spac =S . Khido S,+5,+5,=5 va S,,5,,S,,S >0.
S

Taco i:m, S _ P
S h,

.5
h,'S

22 _
S

C

Ap dung bt dang thuc (a+b+c)(1+—

+£j29Va,b,c>O ta duoc
a c

m+l+£ £+i+& >9

h, h, h){m n p

(Sl+—2 j[ a+£+&J29

S m n p

:(Sl+ j( al+E+£]29
n p

:>h—+—"+—°29

m n p

5.2) Cho da thuc f (x)=x*+mx+n véi m,neZ. Chiang minh rang ton tai s6 nguyén k sao
cho f (k)= f(2021) f (2022).
Loi giai




Do f(x)=x*+mx+n nén
f(a).f (a+1)= f(a)| (a+1) +m(a+1)+n]|

) a2+2a+1+ma+m+n)

)

)
:[f(a)+a:|2+m(f(a a)+n="f(f(a)+a)
Do do f(2021). (2022) = f ( f (2021)+2021)= f (k)vsi k = f (2021)+2021e Z Vi
vymneZz.

Vay lubn ton tai s6 nguyén k thoa mén dé.




