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Cau 1. (5,0 diém)

. i 2020 : :
a) Tinh gia tri biéu thitc (¢ +15a- 25) i @=13- 746 + 13+ 76

. 2 2 —
b) Tim cac cdp s6 nguyén (x’y)th(’)a man * ~ 2x(2y +1)+5y" +2y =0

Cau 2. (5,0 diém)

a) Chitng minh ring ) khéng thé biéu dién dvdi dang P+ qr vai P93
cac soO hitu ti va ' duwong

a+b+c:£+l+£.

b) Xét cac so duong a,b,¢ théa man a b ¢ Chng minh ring
V8ab +1++/8bc +1++/8ac+1 <3(a +b +¢)

Cau 3. (3,0 diém) Cho tam gidc ABC duong cao CK,H 3 truc tam cua tam giac.
Goi M 1a mot diém trén CK sao cho “AMB =9055,5.,5 theo thit ty 14 dién tich
cac tam gi4c AMB, ABC, ABH

a) Ching minh HK.CK =AK.BK

b) Chitng minh ° ~V>1>:
Cau 4. (4,0 diém) Cho tam giac ABC vuong can tai A, trén canh BC 14y mot diém
M bat ky (M khong trung v6i Bva C). Tie M k¢ ME vuéng goc voi ABtai E, MF
vuodng goc voi AC tai F

a) Ching minh rang khi M di chuyén trén canh BC thi dwong thing qua M va
vuong goc voi EF ludn di qua mot diém cd dinh D

b) Xéc dinh vi tri cia diém M trén canh BC dé dién tich tam giac EDF c6 gia
tri nho nhat



Cau 5. (3,0 diém)
Cho 7 doan thang c6 do dai 1é6n hon 10 va nhé hon 100. Chitng minh rang luén
tim dugc 3 doan dé co thé ghép thanh mot tam giac.

PAP AN
Cau 1.

020
a) Tinh gia tri biéu thitc (" +150- 25 véi ¢ ={13- 746 + 313+ 76
(6 YD thoa man X - 2X(2y +1D+5y7 +2y =0
Lo giai -
(x+y) =x +y" +3xy(x + y)

b) Tim cac cap s6 nguyén

a) Taco:
Ap dung hing ding thitc trén ta c6 :

o =({13- 746 +313+746)
=13- 76 +13 +7/6 +3\3j(13- 746)(13+ 746 ).(13- 746 + 13+ 76)

~26 +3.{]132 - (746) a =26 +3(- 5)a =26 - 15a

© a’ =26-15a < a’ +15a- 25 =1
3 ) O _qao0 _
Khi d6 ta c6, (@ 150 25)" =1 =1
b) Taco:
x* - 2x(2y +1)+5y* +2y =0
< x* - dxy- 2x+5y" +2y =0
o X - Axy+4y’ - 2x+4y +1+ y' - 2y +1=2
o (x-2y) - 2(x- 2y)+1+(y-1) =2
o (x-2y- 1 +(y- 1 =2

Do %14 cac s6 nguyén nén ta cé cac trudng hop sau

Thi: x-Zy-lle; x =6 #\Th2: J<-2y-l=lc> x=2
y-1=1 y=2 y-1=-1 y=0
x-2y-1=-1 [x=4 x-2y-1=-1 [x=0

Th3: = *1Th4:

_y-lzl _y=2 _y-lz- _y—[]



( (6;2),(2;0),(4;2),(0:0)

~ ’ ~ ~ ~ X‘ A N Y
Vay cac cap s6 nguyén Y )can tim la



Cau 2.

a) Chitng minh rang 2 khong thé biéu dién duwéi dang P+ T ygi P27
la cac so hitu ti va ' duwong

Y2 =p+qdr=2=(p+qr)
a su

Gi
= 2=p° +3p2qﬁ+3pq2r+q3\/r_3

- 2
o 2=p*+3pgr+Jr(Bp’qg+q’r) = J_zz pz 3;:::; r
3pq+qgr

2
m
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+)Néu 7" la s6 chinh phuong hodc la s6 hitu ti c6 dang

= p+qJF€ﬂV@iinsa P.a€Q= 2}, 5

oA N ~ Id N 3 Y ~ ~ kd
biéu nay vo ly vi Y2 la s6 vo ti

2
m

n

+)Néu I khong la s6 chinh phwong hodc khong la s6 hitu ti c6 dang

2- p*-3pq°r

3 ~ 2 ~ I N 2 ? N ~ ~, > 7e® . ~
= rlassvot @ volyvi P 9+4T 1 s hitu ti v6i moi s6 p.qreqQ

Vay 2 khong thé biéu dién duwdi dang P * qr vl PDT1a cac s hitutiva r
duong.
1 1.1
a+b+c=—+_—+—,
b) Xét cac s6 dwong % P-Cthéa man a b ¢ Chitng minh ring

\8ab +1++/8bc +1++f8ca +1 <3(a+b +¢)
Vi ba s6 duwong a,b,¢ x4t bigu thic :

JE.,[BMLJE 8c+% e [+t
a c

2

2
(JBGb +1 ++/8bc +1 +/8ca +1) =




Cauchy - schwarz » (‘-’,E;V{B;’JE)Vé

Ap dung bat ding thitc cho hai b ba s6

Jﬁvb+l;\jﬁvn‘:+i;\/ﬁvﬂ+l
a b c ,
taco:
-JE. ’Bb+£+\/5. 8c+é+\/€ 8..::;+i
a \J '

o (/Bab +1 ++/Bbc +1++/Bca +l)2 <(a+b+c)

z
<(a+b+c) 8b+£+8c+£+85 +l
a b C

R

Sa+£+8c+i+8f] +£

a b c

Ba+8b+8c+l+£+l
a b c

o (JBab+1++Bbc +1+Bca+1) <(a+b+c)

& (/Bab +1 ++/8bc +1++/Bca +l)Z <(a+b+c)9(a+b+c)

o (\/Bab +1 ++/8Bbc +1 ++/Bca +l)2 <9(a+b+c)

& 8ab +1++/8bc + 1 ++/8ca+1<3(a + b +c)(dfcm)

Cau 3.

C

a) Chirng minh HK.CK =AK.BK
Xét AHKBv3 AAKC ¢6 . ZKBH =ZKCA (cing phy véi <BAC)
/BKH =/CKA(=90")=> AHKB - AAKC(g.g)
_ HK _BK

=" o HK.CK =AK.BK(1)
AK CK



AB*.(KH.CK
L5, = ( ) m:ABJKH.CK
4 2 (*)
b) Chitng minh © ~V>1:
lai c6 : AAMBvuéng 6 M c6 duong cao MK
= AK.BK =MK* (hé thitc lwvgng trong tam giac vuong) (2)
= CH.CK =MK’ = JKH.CK =MK(3)

T (1) va (2)
AB.MK
. 5,5, = =S4 =S
Thay (3) vao (*) ta duoc : 2
Cau 4.

A

K
D

a) Chitng minh rang khi M di chuyén trén canh BC thi duéng thing qua
M va vuong géc véi EF luon di qua mot diém cé dinh D
Ké MH | EF



Goi D 1a diém sao cho t gidc ABCD 13 hinh vuong.

MD c4t EF tai H. MF cit BDtai K

Xét ABME vuéng tai E c6 £EBM =45" = /EMB =45°

= ABME yyong can tai E= BE =ME

Tt giac BEMK ¢ £B =ZE =£K =90" 3 BE =ME = BEMK |3 hinh vuéng
= BE =ME =MK =BK = AE =KD

Xét AAME v3 ADMK ¢ - AEM =ZMKD(=90°).

AE =KD(cmt),ME =MK (cmt) = AAME =ADMK(c.g.c)

= LEAM =Z/KDM (hai géc tuong (ing)

Ma £ZEAM =/MFE = ZMFE =/KDM

Lai c6 : £FDC =ZMFD (hai géc so le trong) nén ta co:

ZKDM + #MDF + /FDC =/#MFE + #MDF + #MFD =/EFD + Z~MDF
= /EFD + #MDF =90° = AFDH vuong tai H= DH | EF

ma MH LEF = M, D,H 416 hang

Vay MH 1uén di qua mot diém D ¢4 dinh

AB =a,AE =x= BE =a- x(a>0,0<x<a)

b) Dt
Taco: Sore =Sasco = Sepe ™ Sorc = Sam
=a’ - lu::f(u::f - x)- lmc- l;vc(r::f - x)zlff - lax +£;=<2
2 27 27T 2
laz - l.::f.v<+—x2
= Soer dat gia trinho nhatkhi ' 2 2 2 /nho nhat
2
laz- l::1’;1( +£;:<2 _1 X - 1:] +Ea2 ELEH‘?
2 2 2 2 4 2 4
Ta co
Lo Laxely 13
vay '2 2 2 Jdat gid tri nho nhat 12 2 4

Khi d6 M 1 trung diém canh BC

Cau 5. Cho 7 doan thang c6 d¢ dai l6n hon 10 va nhé hon 100. Chitng minh
rang luon tim dugc 3 doan dé co thé ghép thanh mgt tam giac

Ta x&p cac doan thing c6 do dai ting dan @ =da
a, +a,,, >

{: { ~ A .
2 = =07 Ngu ton tai 3 doan

thing @ %> 92 théa man 9:+2thi 3 doan thing nay c6 thé 1ap thanh

mot tam giac.

Gia st ngugc lai :



a, +a, =a,;a, +a, =a,;a, +a, a.;a, +a. =a.;d, +ad, =a,
Khi d6 theo gia thiét :

a,>10;a,>10= a,>20= a,>30= a.>50= q, >80 = a, >130
= Mau thuan véi gia thiét cho do dai moéi doan thang nho hon 100.

Vay ton tai 3 doan thang % s T ma A * Gy > %2 Do d6 ton tai 3 doan
thang dé c6 thé ghép thanh tam giac



