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PE CHINH THUC Mon thi: TOAN

Thoi gian lam bai: 120 phat
Ngay thi: 02/06/2019

Bai I (2 diém)

Cho hai biéu thirc: A=

: x>0, x#25
25X Xx—25 Jx+5 &—5( )

4(x+1) " B=(15_\/;+ 2 j Jx+1
1) Tinh gia tri cua biéu thuc A khi x=9.

2) R0t gon biéu thuc B.

3) Tim tat ca cAc gia tri nguyén caa x dé biéu thirc P = AB dat gia tri nguyén Ion nhat.
Bai II (2,5 diém)

1) Giai bai toan bang cach lap phuong trinh hoic hé phuong trinh:

Hai d6i cdng nhan cuing lam chung mot cong viéc thi sau 15 ngay 1am xong. Néu doi thir nhat 1am riéng trong
3 ngay rdi dung lai va doi thi hai 1am tiép cong viéc d6 trong 5 ngay thi ca hai d6i hoan thanh dwoc 25% cong
viéc. Hoi néu mdi doi lam riéng thi trong bao nhiéu ngay méi xong cong viéc trén?

2) M6t bon nudc inox ¢6 dang mot hinh tru ¢d chiéu cao 1,75m va dién tich day 1a 0,32m?. Hoi bon nudc
nay dung day duoc bao nhiéu mét khdi nudc? (Bo qua bé day ciia bon nuréc).

Bai III (2 diém)

1) Giai phuong trinh x* —7x* =18 =0.

2

2) Trong mat phang toa do Oxy, cho duong thang (d):y =2mx—m?+1 va parabol (P):y = x’.
a) Ching minh (d) ludn cat (P) tai hai diém phan biét.

b) Tim tit ca cac gia tri cia m dé (d) cit (P) tai hai diém phan biét c6 hoanh d¢ X, X, théa man
1 1 -2

X X XX
Bai IV (3 diém)

+1.

Cho tam giac ABC c6 ba goc nhon (AB < AC) noi tiép duong tron (O). Hai duong cao BE va CF cua tam
giac ABC cat nhau tai H .

1) Chang minh bén diém B, C, E, F cing thugc mot duong tron.
2) Chtng minh duong thang OA vudng goc véi duong thang EF .

3) Goi K 1a trung diém cua doan thang BC . Puong thang AO cit duong thang BC tai diém | , dudng thing
EF cat duong thang AH tai diém P . Chting minh tam gidc APE dong dang véi tam giac AIB va duong
thang KH song song véi dudng thang 1P .

Bai V (0,5 diém)
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Cho biéu thac P =a* +b* —ab, véi a, b 1a cac sb thuc thoa man a? +b? +ab = 3. Tim gia tri Ion nhat va gia
tri nho nhét cua biéu thuc P.
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Bai | (2 diém)

Cho hai biéu thirc: A=

(x>0, x=25)

4(Vx+1) 15-JIx 2 ). x+1
TBox Bz( x—25 +\/§+5j'\/§—5
1) Tinh gia tri cua biéu thuc A khi x=9.

2) R0t gon biéu thuc B.

3) Tim tat ca cc gia tri nguyén cua x dé biéu thirc P = AB dat gia tri nguyén Ion nhat.
Phwong phap:

1) Khi x =9 (tm) thay vao biéu thic dé tinh gié tri cia biéu thuc.

2) Quy dong mau cac phan thic roi rit gon biéu thic.

3) Tinh biéu thuc: P = AB. Biéu thuc P €Z = tir s6 chia hét cho mau sb.

Tir d6 tim cac gia tri cia X € Z = P € Z va tinh dugc cac gia tri cia P va két luan giatri xeZ dé PeZ va
dat gié tri 16n nhat.

Céch giai:

(x>0, x25)

X—25 x+5) /x-5

. 4(& +1)
Cho hai biéu thiéc: A= T va B =
—X

15_‘/;+ 2 J_\/;+1

1) Tinh gia tr ciia biéu thizc A khi x =9.

4(x+1)

Khi x =9 (tm) thay vao biéu thuc A= 5
- X

ta duoc:

_4(\B+1) 4(3+1) 16 "

25-9 16 16
Vay vai x=9 thi A=1.

2) Rut gon biéu thic B.

biéu kién: x>0, x = 25.

B—(15—&+ 2 J_&u_ 15X 2 |Jx-s
T\ x=25 Vx5 ) Vs | (Vx-5)(Wx+5) Vx+5 | Vx+l

15-Vx+2(VX-5) x5 15 Jx+2dx 10 1
(Vx-5)(Vx+5) x+1 NN

Jx+5 1 1

_«/§+5'\/;+1:\/;+1'
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\37) Tim tét ca céc Qié fr:i’nguyén ciia x l‘fé bidu thirc P = AB\cfz‘gt gifé tri ngyéh Iéﬁfr‘lhd't.‘ '
Diéu kién: x>0, x = 25.

4(\/;4-1) 1 4

Tacd: P=AB= . = )
25-x x+1 25-x

XeZ=>PeZ &

7= 43(25-x) hay (25-x)<U(4)

Ma U (4)={+1+2,+4} = (25— x) e {£]; £ 2;+ 4}.

Ta co bang gia tri:

25—X -4 -2 -1 1 2 4
X 29 (tm) 27 (tm) 26 (tm) 24 (tm) 23 (tm) 1 (tm)
P -1 -2 —4 4 2 1

= VOi x {23, 24; 26; 27; 29} thi P eZ.

Qua bang gia trj ta thdy véi x =24 thi P =4 1a s nguyén Ion nhat.
Vay X = 24 thoa man diéu kién bai ton.

Bai Il (2,5 diém)

1) Giai bai toan bang cach lap phuong trinh hoic hé phuong trinh:

Hai d6i cong nhan cuing lam chung mot cdng viéc thi sau 15 ngay lam xong. Néu doi thir nhat 1am riéng trong
3 ngay roi dung lai va doi tha hai 1am tiép céng viéc d6 trong 5 ngay thi ca hai doi hoan thanh dugc 25% cong
viéc. Hoi néu mdi doi 1am riéng thi trong bao nhiéu ngay méi xong cong viéc trén?

2) Mot bdn nuéc inox co dang mot hinh tru c6 chiéu cao 1,75m va dién tich day 1a 0,32m?. Héi bon nudc
nay dung day duoc bao nhiéu mét khbi nudc? (Bo qua bé day cua bon nuéc).

Phwong phap:

1) Goi s6 ngay lam mot minh xong cong viéc cia ciia doi 1 1a x (ngay) (x >15)
S6 ngay lam mot minh xong cong viéc caa doi 2 13 y (ngay) (y>15)

Biéu dién cac dai lwong chua biét theo an di goi va lap hé phuong trinh.

Giai hé phuong trinh tim cac 4n va d6i chiéu véi diéu kién rdi két luan.

2) Cong thuc tinh thé tich khi tru c6 dién tich day S va chiéu cao h 1a: V = Sh,
Céch giai:

1) Goi s6 ngay lam mot minh xong cong viéc cua cia doi 1 12 x (ngay) (x >15)

S6 ngay lam mot minh xong cong viéc caa doi 2 13 y (ngay) (y>15)

. \ J4 A A . Sl s 1 N o a
Trong mét ngay doi 1 lam dugc so6 phan cong viéc la: — (cong viéc)
X
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Trong mot ngay d6i 2 lam duoc s6 phan cong viéc 1a L (cdng viéc)
y

Vi hai d6i lam chung trong 15 ngay thi xong nén ta c6 phuong trinh: 15 + 15_ 1(1)
Xy

Trong 3 ngay doi 1 lam dugc 3 cong viéc, trong 5 ngay doi 2 lam dugc S cong viéc.
X

y
Doi 1 1am trong 3 ngay va doi 2 lam trong 5 ngay dugc 25% = % cong viéc nén ta co6 phuong trinh:
E + E — 1 (2)
X y 4
E + E =1
X
Tu (1) va (2) tacé hé phuong trinh: 3 5y 1
—_—t—=—
X y 4
1 1 1 1
—=a 15a+15b=1 a=— —=—
.. ] X _ 24 X 24 X =24 (tm)
bat ta duoc: 1 < = =
1.4 3a+5b=z he L 1_1 |y=40 (tm)
y 40 y 40

Vay d6i 1 lam mot minh trong 24 ngay thi xong cong viéc, doi 2 lam mot minh trong 40 ngay thi xong céng
Viéc.

2) Thé tich bon nuéc la: V = Sh=0,32.1,75=0,56m*
Vay bdn nudc dung dugc 0,56m* nudc.

Bai 111 (2 diém)

1) Giai phuong trinh x* —7x* =18 =0.

2

2) Trong mat phang toa o Oxy, cho duong thang (d):y =2mx—m?+1 va parabol (P):y = x’.
a) Ching minh (d) ludn cat (P) tai hai diém phan biét.

b) Tim tat ca c4c gid tri cia m dé (d) cat (P) tai hai diém phan biét c6 hoanh do X, X, théa mén

1 1 -2
—+—=—+1
XX XX
Phwong phap:

1) Giai phuong trinh da cho bang cach dit an phu x> =t (t>0).
+) Giai phuong trinh tim an t, ddi chiéu véi diéu kién roi tim x.

2) Xét phuong trinh hoanh d6 giao diém.
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biét < A'>0.

b) Stt dung dinh ly Vi-et.

Céch giai:

1) Giai phuong trinh x* —7x*>-18=0

bit x* =t(t>0) ta c6 phuong trinh t* —~7t-18=0
< t?-9t+2t-18=0

ot(t-9)+2(t-9)=0

o (t+2)(t-9)=0

[t +2=0 {t = -2(ktm)

< t—9=0<:> t=9(tm)

Xx=3
X=-3

Véi t=9 thi x° =9@{
Vay tap nghiém cua phuong trinh da cho la: S = {-3;3}

2) Parabol (P):y=x* vaduong thang (d):y =2mx—m?+1

Xét phuong trinh hoanh do giao diém cia duong thang (d) va parabol (P) ta co
x> =2mx—m? +1< x* - 2mx+m’ —1=0(*)

S6 giao diém cua (d) va (P) ciing chinh 1a s6 nghiém cuia phuong trinh (*)

Phuong trinh (*) ¢6 A'=m’—(m’-1)=1>0

a) Vi A’>0 nén phuong trinh (*) lu6n c6 hai nghiém phan biét véi moi m hay duong thang (d) ludn cat

parabol (P) tai hai diém phan biét.
b) Theo céu a) ta c6 duong thang (d ) ludn cét parabol (P) tai hai diém phan biét.

Goi X;X, la hoanh d¢ giao diém cua (d) va (P) thi x;X, Ia hai nghiém cia phuong trinh (*)

) . X +X,=2m
Theo hé thac Vi-et ta c )
XX, =m° -1
L, 11 2 2
Xét —+—=—-+1 DK xx,#0=m -1x0m==+l
X XX

PN X+X% — —2 +X1X2
XX o XX XX
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: xixir‘)/(2 - :2 + )‘<1’x2 o
o2m=-2+m*-1
&m’-2m-3=0
&Sm -3m+m-3=0
< m(m-3)+(m-3)=0
< (m+1)(m-3)=0
m+1=0 m=-1 (ktm)

{m—3zoc{m=3 (tm)
Vay m =3 la gia tri thoa mén diéu kién dé bai.
Bai 1V (3,0 diém)
Cho tam giac ABC c6 ba goc nhon (AB < AC) ndi tiép duong tron (O). Hai duong cao BE va CF cua tam
giac ABC cit nhau tai H .
1) Chang minh bén diém B, C, E, F cing thugc mot duong tron.
2) Ching minh duong thang OA vudng goc véi duong thiang EF .

3) Goi K 1a trung diém cua doan thiang BC . Puong thing AO cit duong thang BC tai diém | , dudng thing
EF cat duong thing AH tai diém P . Chiing minh tam gi4c APE dong dang véi tam giac AIB va duong
thang KH song song véi duong thang 1P .

Phwong phap:
1) Chang minh ti giac noi tiép bang cac dau hiéu nhan biét.

2) Str dung dinh ly: Trong mot duong tron, goc tao bai tia tiép tuyén va day cung ciing chian mét cung thi bang
nhau.

3) Chirng minh cac cip tam giac trong tmg dong dang dé suy ra cac goc bang nhau va chang minh KH //1P.

Céch giai:
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1) Chitng minh bén diém B, C, E, F cung thugc mét dwong tron.

Tacd ZBEC = ZBFC =90° (gt)= Tirgiac BFEC la tir giac noi tiép (T gidc c6 2 dinh ké nhau ciing nhin
1 canh dudi cac goc bang nhau).

Vay bén diém B, C, E, F cling thugc mot duong tron.

2) Chitng minh dwong thiang OA vubng goc véi dwong thang EF .

Céch 1:

b) Ké tiép tuyén Ax cua dudng tron tai A, tacod Ax L OA.

Tacd £XAE = ZABC (gdc ndi tiép va gdc tao bai tiép tuyén va day cung ciing chian cung AC).

Ma ~ZABC = ZAEF (gdc ngoai va goc trong tai dinh ddi dién cua tir giéc noi tiép).

= /XAE = ZAEF . Ma hai g6c nay ¢ vi tri so le trong = EF //Ax.

= EF 1L OA.

cach2:
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Goi D=OANEF .
Goi M, N lan luot 1a trung diém cia AB, AC.
= OM L AB, ON L AC (quan h¢ vudng goéc gitra duong kinh va day cung).

Xét tir giac AMON c6 ZAMO + ZANO =90° +90° =180° = Tir giac AMON I tir gi4c noi tiép (Tt giac co
téng hai goc ddi bang 180°).

Goi G=MNNAH.

Tacd: H latruc tdm tam giac ABC = AH L BC.

Ma MN //BC (MN la duong trung binh cua tam giac ABC) = MN L AH tai G.
Xét tam gidc AMG va tam giac AON co:

ZAGM = ZANO =90°;

ZAMG = ZAMN = ZAON (hai g6c néi tiép cing chin cung AN ) ;

= AAMG -~ AON (g.9) = £MAG = ZOAN .

= ZMAG + ZGAO = ZOAN + £ZGAO
= Z0AM = ZGAN = ZDAF = ZGAN (1)

Taco: ZAFE = ZACB (gdc ngodi va goc trong tai dinh ddi dién cua tir giéc nai tiép) ;
Lai c6 ZACB=~/ANM (dong vi)

— /AFE = /ANM (2)

Tir (1) va (2) = /DAF + ZAFE = Z/GAN + ZANM =90°.

= AADF vuobng tai D= AD L DF hay OA L EF.

3) Goi K la trung diém ciia dogn thang BC. Pwong thang AO cit dwong thang BC tgi diém |, dwong
thang EF cat dwong thang AH tai diém P . Chimng minh tam giac APE déng dang véi tam giac AIB va
dwong thang KH song song véi dwong thang 1P .

Ta da ching minh dugc ZDAF = ZGAN hay ZIAB = ZPAE.

Lai c6 ZAEF = ZABC (g6c ngoai va goc trong tai dinh déi dién cua ti giac noi tiép) ;
= AAPE - AAIB (g.9).

Kéo dai Al cat (O) tai Q = AQ la dudng kinh cua (O).

Néi BQ, CQ tacd LABQ =90 (gdc noi tiép chan nira duong tron) = AB L BQ .
Ma CH L AB=CH//BQ.

Hoan toan twong tu ta chirmg minh dugc BH //CQ .

Suy ra BHCQ 14 hinh binh hanh (Tt giac c6 cac cap canh ddi song song).

Ma K 1a trung diém cua BC (gt)=> K ciing 1a trung diém cua HQ = H, K, Q thang hang.
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Taco: AAPE —~ AAIB (cmt)= %=E (3).
Xét tam gidc AHE va tam gidc AQB cé:
ZAEH = ZABQ =90°

ZQAB = ZEAH (cmt) (do ZDAF = ZGAN ).

= AAHE ~ AAQB (g.9)= %:% (4).

Tir (1) va (2) = /:\FI) 2'; AAE = :('2 = PI//HQ (Pinh i Ta-let dao) (dpcm).

Bai V (0,5 diém)

Cho biéu thac P =a* +b* —ab, véi a, b 1a c4c sb thuc théa man a2 +b? + ab =3. Tim gié trj I6n nhat va gia
tri nho nhat caa biéu thuc P.

Céch giai:
Tacd a®+b’+ab=3<=a’*+b*=3-ab

Tathdy (a—b)’ >0 a’+b?>2ab < 3-ab>2ab < ab<1

Lai cO (a+b)2 >0<=a’+b*>-2ab<=3-ab>-2ab<=3>-ab< ab>-3
= -3<ab<l1.

Xét a’ +b*=3—ab voi —3<ab<1

<:>(a2+b2)2:(3—ab)2

< a' +b* +2a’h’ =9-6ab+a’’

sat+b*=-a’h?’-6ab+9

2
Khi d6 P=a*+b*—ab=-a%h*—6ab+9—ab =—(ab) 7ab+9—%5—(ab+2j

Vi —3sabslzlsab+zsg ab+ 81
2 2 2 2 4

Suy ra P_ﬁ—[ab ) >§—§=1<:>P21.
4 2 4 4
a=1b=1

Diu “="xay rakhi ab=1va a’+b*=2=
a=-1Lb=-1

Talai c6 P =—(ab)’ —7ab+9=(ab+3)(-ab—4)+21

ab+3>0
Ma —3<ab<1 nén | nén (ab+3)(-ab-4)<0=P<21.
-ab-4<0
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a=+/3

Dau “="xayrakhi ¢ = , &
a’+b°+ab=3 |(a+b) =0 a=-/3
b=+3

Vay gia tri Ion nhat cua P 13 21; gia tri nho nhat caa P 14 1.
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