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Cau 1:
g , s XY X2 y?
a) Cho cac so thuc x,y khac 0, thoa man: —+==3 va —+-2—-=10.
y X y X

Chung minh 1+1=1
Xy

b) Cho da thirc bac 3 P(X) thoa méan khi chia P(X) cho x—1,x—2,x—3 déu dugc sé du la 6 va
P (—1) =-18. Tim da thuc P (X)

c¢) Cho céc s6 thuc khong am a,b,c thod man déng thoi céac diéu kién: \/5 + \/B + \/— =8;

a+b+c=26:abc =144. Tinh gi4 tri biéu thirc: P =

1 1 1
+ +
Vb —Ja+9 Jea-vb+9 ab-+c+9

Cau 2:
a) Giai phuong trinh: 3x% + X — 6 = 4x(\/5x ~6 —1)

X2 —xy> =6y =0
(x+y)(x+2y)=3(xy+2)

Cau 3: Cho tam giac ABC vudng tai A vdi AB =c, AC =b. V& duong tron tam Oz duong kinh AB va
duong tron tim O, dudng kinh AC. Goi H 13 giao diém thi hai cta hai dudng tron (O1) va (O2). Pudng
thang d thay doi ludn di qua A cit cac duong tron (O1) va (Oz) 1an luot tai cac diém D, E khéng tring
v6i A sao cho A nam giita D,E.

b) Giai hé phuong trinh {

a) Ching minh rang duong trung truc cia doan thang DE luén di qua mot diém cd dinh khi duong
thang (d) thay doi.

b) Xéc dinh vi tri ciia dudng thang (d) dé dién tich tir giac BDEC dat gié tri 16n nhat. Tim gié tri 16n
nhat do6 theo b,c.

¢) Ké duong thang di qua trung diém ctia doan DE va vudng goc voi BC tai K. Ching minh ring
KB? = BD? + KH?

Cau 4: Chimg minh rang néu p 1a sb nguyén t5 16n hon 3 thi (7 — p)(7 + p) chia hét cho 24

CAu 5: Cho 3 s6 thuc duong x,y,z thoa man Xy + yz + zx =1. Tim gi4 trj 16n nhét cua biéu thirc:

2X y

z
P= + +
VI3 (Y +1 V7741

—x* —28y* —287°
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PAP AN
CAu 1: a) Tir gia thiét ta co
x* +y? =3xy
{XB oy’ —10%y = (x+ y)(x2 + yz) =3xy(x+Y) = X + Y +xy(x+Yy)=3xy(x+y)

< 10xy =2xy(x+y) < x+y=5(xy #0)

X+y =1+1=1(dpcm)
Xy Xy

b) Theo dinh 1y Bezout: P(x)—6=S5(x)(x-1)(x-2)(x-3)
DoPbac3 = S(x)=a.va P(-1)=a(-2)(-3)(-4)+6=-18=a=1
Suyra P(x)=(x-1)(x-2)(x-3)+6 = x> —6x* +11x

Thir lai ta thiy dung.
Vay P(x)=x*-6x* +11x

0) it (va, Vb, ) =(xy,2)diéukién: x,y,220

=X+ y+2=8x+Vy° +1° =26;x*y*z* =144

Taco (x+y)2 =X*+y?+2xy=5xy =>xy=5=

(x+ y+z)2—(x2 +y2+zz)

S X+Y+Z=8Xy+YZ+2X= 5

=19;xyz =12(Do x,y,z>0)
1 1 1
+ +
yZ—-X+9 x2-y+9 xy-z+9
Taco: yz—x+9=yz—-x+x+y+z+1=(z+1)(y+1)

Taco: P =

Tuong tu: X2—y+9=(x+1)(z+1);xy—z+9=(x+1)(y+1)

X+1+y+1+z+1 X+y+z+3 _ 11 :E
(x+1)(y+1)(z+1) xyz+Xx+y+z+xy+yz+xz+1 12+19+8+1 40

11

VayP= —=

ST
Cau 2;

s 6
a) biéu kién: x > 3

2
Tur gia thiét ta co: —x2+5x—6:4x(\/5x—6—x) > —x2 +5x—6=4x. 2 +5Xx—6
V5X—6 + X
i 6 s —x* +5x—6
Vi X = = nén phuong trinh tuong duong: < (x-2)(x-3)|1-————— |=0
> S G

Do d6 x = 2 hodc x = 3 (thoa man diu kién) hodc: 3x =v/5x—6 (*)
6 5
Giai phuong trinh (*): 9x* =5x -6 < X[X —gj +% =0 (v0 nghiém vi x > 5 > 5)
Vay phuong trinh c6 nghiém x =2vax =3
) x} —xy? -6y =0 (1)
(x+y)(x+2y)=3(xy+2) (2)
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ét(2): (x+Y)(x+2y)=3(xy+2) < x* +2y* =6
T (1): X° —xy* —y(x* +2y*) =0 < x* —xy* —yx* —=2y* =0
& (x=2y)(x* +xy+y*)=0
Ta dé y (x, y) = (0,0) khong 1a nghiém ciia hé
2
do do x> +xy+Yy’ :(x+%j +%y2 >0.

Vay X=2y =6y’ =6=>y=+1

Néu y =1= x =2 (Thir lai thoa mén )

Néu y = —1= x =—2(Thtr lai thoa man)

Vay (x,y) = (2,1) va (x,y) = (=2,—1) la nghiém cua hé.

Cau 3:

a) Goi M la trung diém BC = MO, =%AC; MO, :%AB.

Do D thudc duong tron duong kinh AB nén tam giac ADB vudng tai D.
1

= DO, = AB = MO, . Tuong ty thi EO, = MO,
Co tam gidc ABC vuong tai A (gia thiét). ADB + EAC = 90°

Ma tam giac DAB vuéng tai D nén ADB + DBA = 90°

EAC = ABD = 2EAC = 2ABD = DO,A = EO,C = DO,B = EO, A

D3 théy MO, //AC,MO, / /AB = MO,B = MO,A = 90° = MO,D = MO,E
Xét AMO,D va AEO,M co:

MO, = EO, (cmt)

[’)W = @ (cmt)

DO, = MO, (cmt)

— AMO,D = AEO,M (c.g.c)

= MD = ME (2 canh tuong tng).
= M thudc trung truc DE. Do d6 trung truc DE Iudn di qua M c6 dinh (dpcm).
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) CO 2S, e =2Su0n + 2Sgac +2S,ec = DB.DA+ AB.AC + EAEC < %(BDZ + DAZ)+%(EAZ +EC?)+hc

:%(ABZ +AC2)+bc=%(b2+cz)+bc=%(b+c)2

= Sapce <-4 (b+0)" = Max = (b+c)
Dau "=" xay ra <> DA = DB,EA = EC. < d tao v6i AB mot goc 45°.

¢) Ta c6 diéu phai ching minh:

KB? =BD?*+KH? < IB° —KI? = IB* —ID* +IH* - IK? < IH?* = ID* = IH = ID = IE
Do d6 tam giac DHE vudng tai H.

That vay, c6 DHB + EHC = DAB + EAC =90° = DHE =90°

Do d6 tam giac DHE vudng tai H, tic KB2 = BD? + KH? (dpcm).

Céu 4: )

Do p nguyénto p>3= p khongla bdictia3 va?2

= p? =1(mod3) vap? = 1 (mod8)= p? —1:3 va8suy ra = p? -1:24

Vi (3,8)=1nén (7-p)(7+p)=49-p* =48—(p*-1):24

Viy ta ¢ diéu phai chimg minh
Cau 5: Ap dung bat dang thic AM - GM:

2X X 2X X X
= < +

\/1+x2:\/x2+xy+yz+zx \/(x+y)(x+z) X+y X+1Z

y y

y X
y+z y+X

\/y2+xy+ yZ + X \/(y+x)(y+2)

1
< —.
4

z z

1
= <=,
J2exyryzrzx (J(z+x)(z+y) 4 ZHY 24X

X _, Y T
3 Jy2+1 N2+l

Vataco: x* +28y° +28z° :%(x—7x)2 +%(x—72)2 +g(y—z)2 +727  (2)

Dau "=" ctia cac bt dang thirc (1), (2) xdy rakhi X =7y =7z Vva Xy + yz + zx =1 khi va chi khi

15 15
Tur (1), (2) c6 pd 7.1 suy ra MaxP =7 @y=z=E; X=@
4 4 15 15

-1
Vay MaxP = Tg
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