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Bai 1: (4 diém)
P 9 2x+5 Jx-1

1) Cho biéu thirc A= + —
) x—/x -2 \/§+1q\/§—2
Tim tat ca cdc gid tri nguyén cua x sao cho biéu thee A nhén gia tri nguyén

2) Cho phuong trinh x*—(2m+3)x+m=0 vo&i m la tham s6. Tim m dé phuong trinh
O hai nghiém phan biét x, x, sao cho x>+ x> =9
Bai 2: (4 diém) q q q

1) Cho parabol (P):y=x* va duong thang (d):y=x+b . Tim b dé duong thang (d)

VO x>0 va x4

cat parabol (P) tai hai diém phan bi¢t A,B sao cho Ol =E (voi 1 14 trung diém cua

AB).
2) Giai phuong trinh (x* +1)(x-1)(x-3) =15(2x-1)’
Bai 3: (4 diém) ,
1) Tim tat ca cac cdp so nguyén duong (x;y) thoa mén: x* -3xy+2y*+6=0
2) Cho x,y,z la cac sb nguyén d6i mot khac nhau. Chimg minh rang:
(x—y)5 +(y—z)5 +(z—x)5 chia hét cho 5(x-y)(y-2z)(z-x)

Bai 4: (4 diém) Cho AABC nhon noi tiép duong tron (O). Cac duong cao AD, BE, CF
ctua AABC cit nhau tai H.
1) Chitng minh AF-AB = AE-AC
2) Chirmg minh DH 14 tia phan giac cia EDF
3) Gia sir ACB =60°. Chirng minh 2EF +BF =+/3-CF .
Bai 5: (2 diém) Cho tir gisc ABCD c6 BAD =60°, BCD =120° tia phan giic ctia BAD cit
BD tai E. Tia phan gi4c cia BCD cat BD tai F. Ching minh rang:
1 1 1 1 3 1

_t —_— —_—

=—d4 —
AB BC CD DA AE CF
Bai 6: (2 diém) Cho x, y la cac sb thuc duong thoa man x+2y<1. Tim gié tri nho nhét
1 +1+3x2y2
X +4y Xy

cua biéu thirc: P=
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BAI GIAI
Bai 1: (4 diém)
9 +2\/;+5_\/;_1:9+(2\/;+5)(\/§—2)—(\/§—1)(\/§+1)
x—vx-2 Jx+1 +fx-2 (Vx+1)(vx-2)

:9+2x+\/§—10—x+1_ Xx+/x \/;(‘/;Jrl) Jx (\/;_2)+2 2

() Vx-2)  (ea)Vx-2) (Veei)(Vx-2) vx-2 k-2 = k-2
Do d6 A nhan gié tri nguyén véi x nguyén khi Vx-2e U'(2)={+L+2}
=xe{1;3,0;4} = xe{19;0;16} (TMDK)
2) Phuong trinh c0 hai nghiém phan biét
& A>05 (2m+3)’ —4m >0 4m? +8m+9>0 < (4m+1)’ +8>0 ludn ding véi moi m

1) A=

. ) =2m+3
Theo Vi ét, ta co: {Xﬁxz m
XX, =M
m=0
Khidd x2+x2 =9 (% +%) —2x% =9 (2m+3)’ —2m=9 & m(2m+5)=0 = 5
m=-=
2

Bai 2: (4 diém) q
1) Phuong trinh hoanh d9 giao diém cua (d) va (P) la x> =x+b < x*-x-b=0 (*)
Puong thing (d) cat parabol (P) tai hai diém phan biét A B < (*) €0 hai nghiém phan

biét <:>A>O<:>1+4b>0<:>b>—%

.. | Xy + X3 =1
Theo Vi ét, taco:{A °
XpaXg =—D
Xpat+Xg 1
- 2 o2 2
Vi | latrung diém AB, nén co: )
YatVs _ Xa+Xs (XatXs) —2X.X5 1+2b

J’_
2 2 2 2

2 2
Do d6 Ol =/x} + Y} =\/(%) +(1+22b) = %

, b=-3(l
S A B b ih6-0e(b+3)(b-2)=0c o

5 b=2 (n)
Vay b=2

2) (x*+1)(x-1)(x-3)=15(2x-1)" < x* —4x* ~56X +56x—12 =0
& (X" —10x° +6x° ) +(6x° —60x” +36x ) - (2x* — 20x+12) =0
& X*(X* =10x+6)+ 6x(Xx* ~10x+6) - 2(x* ~10x+6) =0
& (X* ~10x+6)(x* +6x-2)=0
@{xz —10x+6=0c{ X =5-+19; x, =5+/19
X +6x-2=0 X, =—3—+/11; X, =—3++/11
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Bai 3: (4 diém)

1) x> =3xy+2y’+6=0< x> -3yx+2y*+6=0 (*)

Taco A, =(-3y) -4(2y*+6)=y*-24. (*) c6 nghiém nguyén duong = y* -24=k*(keN)
< (y-k)(y+k)=24.ViyezZ' keN=0<y-k<y+k

-k k)=24 N S
Mat khac {(E/y k)l((vyi k))_ 2y:> y—k; y+k cung chan, nén c6 cac truong hop sau:
C|ly-k=2 ) -8
TH1: =y=7 =x*-21x+104=0 < (x-8)(x-13)=0 <
y+k =12 =13

TH2: {y—k=43 y=5 =x° —15x+56=0<:>(x—7)(x—8)=0<:{x
y+k=6 X

Vay céc cip sé nguyén duong (x;y) can tim la: (8,7),(13;7)(7;5),(8:5)

2)bat x-y=a,y-z=b=z-x=-a-b=-(a+b).

Co (x—y) +(y-z)’ +(z—x)’ =a’+b°—(a+b)’ =a’+b° —(a° +5a‘h+10a’h’ +10a’b® +5ab* +b°)
=—5ab(a®+ 2a’h+ 2ab’ +b*) = —5ab(a+b)(a® +ab+b* ) =5(x-y)(y-2z)(z-x)(a’ +ab+b’)

Vi x,y,z d6i mot khac nhau, nén (x-y)(y-z)(z-x)#0

Vay (x—y)5+(y—z)5+(z—x)5 chia hét cho 5(x-y)(y-2z)(z-x)

Bai 4: (4 diém) Cho AABC nhon ndi tiép duong tron (O). Cac dudng cao AD, BE, CF
cua AABC cat nhau tai H.

1) Ching minh AF - AB = AE - AC A
Xét AABE va AACF: E
AEB = AFC =90° (gt); BAE (gGc chung). E
Vay AABE « AACF (g.9)
AB AE
2) Chirng minh DH 14 tia phan giac ciia EDF
T giac BDHF co: B D C

BDH = BFH =90°(gt)= BDH + BFH =180°

Vay tir giac BDHF ndi tiép = HDF = HBF (a)

T giac CDHE c6:

CDH =CEH =90°(gt) = CDH +CEH =180°

Vay tir gidc CDHE noi tiép = HDE = HCE (b)

Lai c6 AABE «» AACF = HBF = HCE (c)

Tir a), b), ¢) = HDF = HDE . Vay DH 1a tia phan gi4c cia EDF

3) Gia str ACB =60°. Chitng minh 2EF + BF =+/3-CF .

Tir giAc AEHF c6: AEH = AFH =90° (gt) = AEH + AFH =180°

Vay tir giac AEHF néi tiép = EFC = EAD (g6c néi tiép cling chin cung HE)
Xét AEFC va AEAD: EFC = EAD(cmt); ECF =EDA (t gidc CDHE ni tiép).
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) EF AE

Vay AEFC «» AEAD (g. = == (d

ay (99):>CF ()
Xét AAEH va AADC: AEH = ADC =90°(gt); EAH (g6c chung).

" : AE HE
Vay AAEH «» AADC (g. AE_TE

ay 99 =555
Mt khac AAEH: AEH =90°(gt), AHE = ACB = 60° (t&r gidc CDHE ndi tiép)
Vay AAEH Ia ntra tam gidc déu canh AH = AH = 2HE ( f)

Xét ABFC va AHDC: BFC = HDC =90°(gt); BCF (gdc chung).

. . BF HD
Vay ABFC «» AHDC (q. LANNLE
ay “ (9.9) = CE = Ch (9)

Lai c6 AACD: ADC :900(gt):>é—gztan ACD = tan 60° =3 (h)

...EF BF AH HD AD
T d),e), f),g), h)tacd: 2—+—=""—y_—=
»©). D, 8. h) CF CF CD CD CD

Bai 5: (2 diém) Cho t& giac ABCD c¢6

— /3= 2EF + BF =+/3CF (dpcm)

BAD =60°, BCD =120° tia phan giac cua BAD céit BD tai B
E. Tia phan gi4c cua BCD cit BD tai F. Chirng minh C
rang:

1111\/§+1

AB BC CD DA AE CF

Taco

SABD = SABE + SADE
1 o — 1 =1 e
<:>EAB~DA«smBAD=EAB«AE~S|nBAE+§DA~AE-smDAE

3 1

< AB-DA-sin60° = AB- AE -sin30° + DA AE -sin30° < AB-DA-T:(AB+ DA)-AE-E

J3 AB+DA 1 1
S AEFPA_ S Lt
AE  AB.-DA AB DA

Tuong tu S, = Sacr + Socr <:>%BC~CD~sin BCD =%BC«CF -sin B/C\F+%CD-CF .sin DCF

V3

< BC-CD-sin120° = BC-CF -sin60° + CD - CF -sin 60° < BC-CD-T:(BC +CD)-CF ?

1 BC+CD 1 1
= —=—t— (2)
CF BC.CD BC CD
1 1 1 43 1

. 1
Tur 1), 2) suy ra BT ec e DA-aE T CF (dpcm).

Bai 6: (2 diém) Cho x, y la cac sb thyc duong thoa man x+2y<1. Tim gi4 tri nho nhét
1 +1+3x2y2
x> +4y° Xy

+
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2,2
P=— ! 2+1+3X y - 5 ! 2+i+3xy= 5 ! >+ 1 +3 1 +16xy |—45xy
X +4y Xy X“+4y° Xy X°+4y°  4Axy 4xy

2 2t : Z2— 42 = 4 2
X“+4y® 4xy X" +4y +4xy (x+2y)

1 [ 1 1 45
;3| —+16xy [>3-2 |[—-16xy =3-2:2>12; 1> x+2y>2/2Xy >0 Xy <= < —45xy > ——
[4xy yj 4xy y y y y 8 y 8

Do d6 P24+12—%=%

Lai c6 >4 (0<x+2y<1)

x>0,y>0

x+2y=1 N o wol
Dau “=" xdy ra khi { x> +4y? = 4xy & i . Vay Min(P)=§<:> i

i=16xy '=3 =32

4xy
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