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Bai 1.
Tim tit ci cac ciip s6 nguyén (m, n) sao cho 2n° — mn’ —3n* + 14n — 7m — 5= 0 (1)
Bién doi:
(1)2n° - 3n° + 14n— 5 —m(n’ + 7) = 0

2n’ -3n’+14n-5 16
S m= > =2n-3+—

n +7 n°+7

Vim,n e Z, nén (n>+ 7) € U(16), suy ra (n* + 7) € {8; 16}, do do n* € {1;9}.
+)Néun®=1thin==I
+) Néun’ =9 thin = +3
+Voin=1,tacom=1
+Voin=-1l,tacom=-3
+Voin=3,tacom=4
+Véin=-3,tacom=-8.
Viy ta tim dwo'c 4 cdp gia tri (m, n) € {(1; 1), (-3; -1), (4; 3), (-8; -3)}.

Bai 2.
. o111
Cho x, y, z khac 0 théa —+—+—=0.
X y z
Chirng minh y—f+z—)§+x—2’:3
T y oz

Trude hét ta ching minh hang dang thic:
a’+b’ +c’—3abc=(a+b+c)(a’+b>+c’—ab—bc—ca)

:%(a+b+c)[(a—b)2+(b—c)2+(c—a)2]

Ta co:

(@’ +b’) + ¢ — 3abc = (a + b)’ + ¢* — 3ab(a + b)— 3abc
=(a+b+c)(a+b)’—(a+Db)c+c’]—3ab(a+b)—3abc
=(@+b+c)(a+b)’—(a+b)c+c’]-3aba+b+c)
=(@+b+c)(a+b)’—(atb)c+c’—3ab]
=(a+b+c)a’+b*+c’—ab—bc—ca)

:%(a+b+6)[(a—b)2+(b—C)2+(C—a)2]
Dod(’)a3+b3+c3—3abc:0khivéchikhi:a+b+c:0hoaca:b:c.

1 1 1 o 1101
Dat a=—,b=—,c=—, theo gia thi¢t —+—+—=0 nénsuyraa+b+c=0

X y z Xy z
Dodoa’+b’+c®—3abc=0<«< a’+b’+c’ =3abc,
o1 1 1 3
hoac —+—+—=—
Yy zZ° Xyz

Nhén 2 vé cia dz:mg thire trén cho xyz, ta dwge y—f+z—)§+x—3=3 (dpcm).
X"y oz

Bai 3.
Giai hé phuong trinh:



x/;+\/§:7
JX—20+,y+3=6

Diéu kién xé4c dinh cua hé phuong trinh la: x > 20, y > 0.
Data= \/x-20,b=\y+3(a>0,b>0), suyrax =a’+20,y=b>-3.
Hé phuong trinh viét lai:
{\/a2+20+\/az7(1)
a+b=6(2)

Trong d6, 0 <a<6,b> f
Binh phwong hai vé cia (1) ta co:

a’+20+b =3 +2,/(a”+20)(b*-3) =49 (3)
Thay b =6 —a vao (3), ta co:
a2+20+(6—a)2—3+2\/(a2+20)[(6—a)z—3] =49

e a?+20+36—12a+a>-3+ 2\/(a2+20)(a2—12a+33) =49

PN \/(a2+20)(a2—12a+33) —_a2+6a-2(4)
Binh phuong hai vé cua (4) vdi (a—3)* <7, ta cé:
(a® +20)(a’ — 12a + 33) = (-a* + 6a — 2)°
a’ — 12a° + 53a” — 240a + 660 = a* + 36a” + 4 — 12a° + 4a” — 24a
< 132> - 216a+656=0

164 .
< a; =4:chon, a, = 16—3>6: loai

Vc’yja:ft,tacébzl
Th¢ lai an cii:
a=4 = Jx-20 =4<x=36

b=2= y+3=2ey=1

Vay hé phwong trinh da cho ¢6 mgt nghi€ém:

x=36,y=1.
Bai 4 A
Chirng minh OA OB OC_
G BE CF
bat Soas = S1, Soac = S2, Sosc = S3 E
Ta co: F
OA_ S S,  S+S, _S+5, 0
AG S5 Sico SasstSace Sasc S
Lap luan tuong tu, ta co: B o C
OB_S+S, G
BE Sagc
OC _S,+S,
e €)) £
CF S ,se F
Cong vé theo vé (1), (2), (3) ta cb:
S
B C




OA OB OC_2(8+8,+S) 2Suc_,

AG BE CF S pac S aac

Bai 5.
a) Vi tri ciia M dé dién tich tam gizc AHB l6n nhit

Ta c6 PAN+PHN =90° +90° = 180° nén tir gidc APHN noi tiép (1)
Tu giac APMN la hinh vudng nén noi tiép (2) X
Tu (1), (2)taco Sdiem A, N, M, P, H

cung thugc mét duong tron.

Do d6 AHM=APM = 90°

Mit khéc tir giic MPCD ngi tiép nén
MPD=MCD (goc ndi tiép ciing chin cung MD)
Tam giac ABC vudng can tai A c6 AD

vira 1a duong cao vira la dudng trung truc,

vira 1a duong phén giac nén:

MB =MC = AMBC can tai M X
— MCD=MBD, do d6 MPD=MBD (3)

Ta lai c6 AMB 1a goc ngoai AMBD tai M nén:
AMB= MBD+MDB= MBD+90° (4)

APH= WPM+MPH=90°+ MPD (5)

Tu (3), (4), (5) suy ra: APH=AMB (6)

Vi tir gidc APHM noi tiép nén:

APH+AMH = 180° (7)

Tt (6), (7) suy ra:

AMB+AMH = 180°

Do d6 ba diém H, M, B thang hang, nén AHB=90°

Vay H thudc duong tron (O).
Suy ra tam giac AHB c6 dién tich 1on nhat khi d¢ dai duong cao HK 16n nh%t

= HK=R = H=D = M=D.

Vay khi M = D thi S,gp dat gia tri I6n nhat la R? (R 1a ban kinh dwong tron (0)).

b) Chirng minh HN luén di qua mét diém c6 dinh

Goi E 1a giao diém thir hai cuia HN vé6i duong tron (O).

Ta c6 AHN=APN = 45°. Vi AHB = 90°, suy ra NHB = 45°.

Do d6 HN la tia phan gidc cua goc AHB , suy ra E 1a diém chinh giita ctia cung 4B , nén
diém E co dinh. i i ) i

Vay khi M di dong trén doan thang AD thi HN ludn di qua diém E c0 dinh 1a diém chinh giira
cua cung tron AB cia duong tron (O).

Bai 6.
Chl’rng minh

17<\/,\/, \/_



Ta chung minh béi toan téng quat:

2J'k

Ta cé

ET

2

LR e e e oy

Cho k lay cac gi4 tri tir 2 dén 100, thay vao bat dang thirc (1), ta co:

T

/100

! <2(x/§—\ﬁ)
7 <2(V3-2)

<2(M—\/@)

Cong Vé theo vé, ta duoc:

1

ff

J_

2

*) > 2 =
L N

Lap luan twong tu nhu trén, ta co:

1 1
$+T+ >2(V101-+2)=21101-2+2 >24100-3=17

Vay 17<—

|
+f

;<18
NERRT R T

QJ_zmeNn>m

=2(Vk-Jk-1) (1)

<2([ T+ B3 =2+ +/100 - «/7) (M—\ﬁ):IS
2(k+1-+k)
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