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SGGIAODUC VAPAOTAO  KiTHITUYEN SINH LOP 10 CAP THPT =~
TiNH THANH HOA NAM HOC 2023 — 2024
PE CHINH THUC M6n: Toan

Thoi gian lam bai: 90 phut
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Cau 1: Cho biéu thic P = +

WX +2 X —2 x-4

Vol Xx>0,x#4.

1. Rt gon biéu thic P

2. Tim tat ca cac gia tri cia x dé P >1.

Cau 2:

1. Trong mit phang toa d6 Oxy, cho dudng thiang (d) c6 phuong trinh y=ax+b. Tim a, b dé
duong thang (d) c6 hé sd goc bang 3 va di qua diém M (-1 2).

3X+y=6
X—-y= -2

2. Giai hé phuong trinh {
Cau 3:

1. Giai phuong trinh x> —3x+2=0.

2. Cho phuong trinh x* —2mx—m?-2=0 ( m 1a tham s&). Tim cac gia tri ciia m dé phuong
trinh ¢6 hai nghiém x,,x, (voi x, <X, ) thoa man hé thic x, —2|x|—3xx, =3m* +3m+4.

Cau 4: Cho duong tron (O) va mot diém M nam ngoai dudng tron. Tir diém M ké hai tiép
tuyén MA, MB dén (O) (v6i A, B 1a cac tiép diém). Goi C 1a diém dbi ximg véi B qua O,
duong thing MC cit duong tron (O) tai D (D khéc C).

1. Chtirng minh MAOB 1a tir giac noi tiép.

2. Goi N 1a giao diém cua hai duong thang AD va MO. Chirng minh rang MN? = ND.NA.

2
3. Goi H Ia giao diém ciia MO va AB. Chimg minh (%j

_AC .
HN

CAu 5: Cho céac sb thuc khong am x, y, z thoa man 4x? + y? + 422 <6y.

16 1

>+ =3 2+2023.
(x+3)° (y+4)° (z+)

Tim gia tri nho nhat cta biéu thic M =
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Caul (vD):

Phwong phap:

1. Quy ddng va rat gon.

2. Giai phuong trinh P > 1.
Cach giai:

1. Rt gon biéu thic P

Vx| x4l 245Vx
Jx+2 x-2  x-4
k) (e s
(=) 2] () (2] ()2
_X=2x+x+3x+2-2-5(x
(V-2 (vx+2)
2% — 44X
(Vx-2)(Vx+2)
ad(-2)
(x-2)(¥x+2)
\/§+2

24/x
\/;+2

2. Tim tdt cd cac gid tri cia x dé P>1.
Pé p>1

24x
Jx+2

SAIX>2

Taco P=

Vay P= VO x>0,x=4

>le20x >x+2 (do Vx+2 >0)

< X>4

Dai chiéu véi diéu kign x>0,x=4,déP > 1thi x>4
Céau 2 (VD):

Phwong phap:

1. y=ax+b c6 hé sd goc 1a a.
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Cach giai:
1. Trong mdt phing toa dj Oxy, cho dwong thing (d) cé phwong trinh y=ax+b. Tima, b
dé duong thing (d) cé hé sé géc bang 3 va di qua diem M (-1,2).
Vi (d) c6 hé s6 goc bang 3 nén suy ra: a=3.
Khi d6 phuong trinh duong thang (d) ¢6 dang y =3x+b

Vi (d) di qua diém M (-1;2) nén thay toa do diém M vao phuong trinh dudng thang (d) ta
duoc:

2=3.(-1)+be=2=-3+beb=5
Vay a=3b=5.

3X+y=6
X—-y=-2

.. |3X+y=6 4x =4 x=1
Ta co: = =
y=X+2 y=3

2. Gidi hé phwong trinh {

Vay hé phuong trinh ¢6 nghiém duy nhat 1a: (x;y)=(13).

Céau 3 (NB):

Phwong phap:

1. Budc 1: Tinh gia trinh cia A v&i A=b? —4ac

Budc 2: Xét tap nghiém ciia phuong trinh bang viéc sanh gia A véi 0

A < 0= phuong trinh bac 2 vo6 nghiém

A =0= phuong trinh bac 2 c6 nghiém kép x, =x, = _2%

A > 0= phuong trinh (1) c6 2 nghi€ém phan biét, ta dung cong thirc nghi¢m sau:
_—bxJA
2 2a '

2. Str dung Vi et.

Cach giai:
1. Gidgi phwong trinh x* -3x+2=0.
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Xét phuong trinh x> —-3x+2=0 €0 a+b+c=0 nén ta c6 phuong trinh c6 hai nghiém phan

x =1

biét c
X2 = —=

a

X =1

Vay phuong trinh ¢6 hai nghiém phéan biét {

X2
2. Cho phwong trinh x> -2mx—m?-2=0 ( m la tham sé). Tim cac gia tri ciia m dé phwong
trinh c6 hai nghiém x,x, (vdi x <x, ) théa man h¢ thirc x, —2|x|-3xx, =3m?+3m+4.

Xét phuong trinh x*—2mx-m’-2=0 €6 A'=(-m)’ —1.(-m* -2)=m’ +m*+2=2m"+2>0 VGi
moi m.

X, + X, =2m

Ap dung dinh i Vi — ét ta co: { (2)

XX, =—m?—2 "
Nhan thdy xx, =—m?—-2<0 v&i moi m nén phuong trinh c6 hai nghiém tri dau x, <0<x,.
X, —2|x|—3%Xx, =3m* +3m+4

S Xy +2% — 3% X, =3m’ +3m + 4

& 2% +X, ~3(-m? =2) =3m’ +3m+4

& 2% + X, +3m* +6 =3m* +3m + 4
& 2X + X, =3m-2

, =2 — -2
Ta c6 hé phuong trinh {Xl T=Am {Xl m

2X, + X, =3m—2 X, =2M-m+2=m+2
Thay vao xx, =-m*-2 ta dugc phuong trinh
(m-2)(m+2)=-m*-2

om —4=-m>-2

o 2m? =2

emi=l

{mzl
=
m=-1

m=1 - n A N ,
Vay {m 1 thoéa man yéu cau bai toan.

Cau 4 (vD):
Cach giai:
1. Ching minh MAOB 14 ti# giac néi tiép.
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Vi MA, MB Ia tiép tuyén caa (O) (gt) = ZMAO = ZMBO =90°.

= Z/MAO + ZMBO =90° +90° =180°.

Ma A, B 12 hai dinh déi dién cua t giac MAOB.

Vay MAOB Ia ti gi4c noi tiép (dhnb).

2. Goi N la giao diém ciia hai dwong thang AD va MO. Ching minh rang MN? = ND.NA.
Ta co: ZMDN = ~ADC (d6i dinh), ~ADC = ~ABC (hai goc noi tiép ciing chan cung AC)

= Z/MDN = ZABC. A C

Ma ~ABC = Z/ABO = Z/AMO = Z/AMN (hali
goc ndi tiep cung chan cung AO).

= ZMDN = ZAMN . M o

Xét AMND va AANM CO:

ZANM chung
ZMDN = ZAMN (cmt)

= AMND - AANM (g.g)

P S X . . (HAY AC
3. Goi H la giao diem ciia MO va AB. Chizng minh D —mzl.

Xét AMAD va AMCA co:
ZAMC chung
ZMAD = ~MCA (gdc ndi tiép va goc tao bai tiép tuyén va day cung cling chin cung AD).

= AMAD - AMCA (g.9)

MA MD o o
———=—— (cap canh tuong tnq ti I€

Ve MA(.D . g ung ti I¢)
— MA? = MC.MD (1)

Ta cO: OA=0B (=R)= 0 thugc trung truc cua AB.

MA=MB (tinh chat hai tiép tuyén cat nhau) = M thudc trung truc cua AB.
= OM la trung truc cia AB = OM L AB tai H.

Xét tam giac OAM vubng tai A c¢6 duong cao AH, ap dung hé thic luong trong tam giac
vuobng ta co:

MA? = MH.MO (2)
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MC MO

Tu (1), (2) = MC.MD = MH.MO = :
MH MD
Xét AMOC va AMDH c0:

ZOMC chung

MC MO
— =—— (cmt)
MH MD

= AMOC -~ AMDH (g9.9)

= /MHD = #/MCO (hai gbc tuong ng)

Ma ~MCO = ~DCB = ~DAB (hai goc noi tiép cuing chan cung DB)

= ZMHD = Z/DAB.

Ma /MHD + /DHA = Z/AHM =90°.

— /DAB+/DHA=90° = AADH vudng tai D (tam gi4c c6 tong hai goc bang 90°).
= HD L AN tai D.

Ap dung dinh i Pytago trong tam giac vuéng ADH c6: HA? = AD? + HD?.

Bién ddi ( HA) —A—C_l ta co:
HD

HN

= =
HN HD? HN
AD? AC __ AD* AC

>+1=1+ S—0F =
HD HN  HD® HN

HA Y’ AC AD? + HD® AC
— =1 =1+
HD

=

Xeét tam gidc AHN vuong tai H, c6 duong cao HD ta c6: HD? = AD.DN (hé thirc luong trong
tam giac vuong)

AD? AC AD? AC AD AC AD DN
= 7= = = = = = = .
HD? HN ~ADDN HN DN HN ~AC HN

Xét AADC va ANDM CO:

ZADC = /MDN (dbi dinh)

ZBAC =90° (goc noi tiép chan nira duong tron) = AC L AB. Lai c6

OM L AB (cmt)=OM //AC (tlr vudng goc dén song song) = ~/DAC = ~DNM (S0 le trong)

= AADC - ANDM (g.9)

AD _ DN

cap canh t ng ti |
v (ap anh tuong tng ti 1¢).
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Suyra[HA) _AC _, DN _DN  \M=HN
HD) HN NM  HN
Do d6 ta can chitng minh NM = HN .
Theoy 2. ta cO: MN? = ND.NA.

Ap dung hé thie lugng trong tam giac vuong AHN duong cao HD ta cO: NH2 = ND.NA.

R ) 2 AT . © Dy . (HAY  AC
Vay MN?=NH’ < MN =NH . Do d6 ta c6 dieu phai chung minh e —mzl.
Céau 5 (vVDC):

Cach giai:

Ap dung bat dang thire Cosi ta co:

1 1 11 2
S+=522,| 5. 5=—
a’ b’ a’’b> ab
2
abs(a+b)
4
1 1 8
=+ =2
a® b*> (a+b)’
Khi d6 ta co:
= 82+ 162+ 12+2023
(x+3)° (y+4) (z+)
= 8 >+ 1 >+ 1 2+2023
(x+3) (y j (z+1)
= +1
4
2( 83)2+ 8 5 +2023
X+
(y+1+z+1j
4
> 64 5> +2023

(x+3+Z+l+z+1j

64

> > +2023
(x+y+z+5j
4

Mt khac, ap dung bat dang thicc Co-si ta co:
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AX* + 4> 2/4x° .4 =8x
y? +16>2,/y*.16 =8y
47% + 4> 24724 =82

Suy ra: 8x+8y+8z<4x*+4+y* +16+42° +4=4x"+y* +47%° + 24

Ma: 4x*+y*+4z° <6y

= 8x+8y+8z<6y+24
< 8x+2y+82<24

<:>x+1+z£3
4

M > 4 2023

(x+y+z+5
4

= G 645)2 +2023=2024
+

Déu “="xay ra khi va chi khi x=z=1,y=4

Vay gid tri nho nhat cua M 14 2024 khi x=z=1y=4.
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