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TINH QUANG NAM Niim hoc 2022 - 2023

HUGONG DAN CHAM VA DAP AN
‘Mon: TOAN
(Huong dan cham nay co 05 trang)

Ciu Pap an Pi¢m
2
a) Cho biéu thirc A = \/;(\/;+2) —8\/;+32+ 4 :x+5\/;+6, voi x>0 va
x+2Vx+4  xfx-8 x-2| x+4Jx+3 2,5
x # 4. Rut gon biéu thitc A va tim x dé A=x—2\/;+3.
x(Wx+2)? 8Jx+32 4 x(Wx+2(x—2)-BVx +32)+4(x+2x +4)
— + =
x+2Jx+4  xfx-8 Jx-2 xJx -8 05
Cr(Wx+2)(x—4)-8/x =32+ 4x+8x +16 ’
x\/;—S
(20— a4 —4)  (x—4)(x+24x +4)
x\/;—S x\/;—S 0.5
x+2)Wx =2)(x+24/x +4) ’
= =Jx+2
(x=2)(x+2/x +4)
x+5Vx+6  (Wx+2)Wx+3) Jx+2 05
x+dfx+3  Wx+DEx+3)  Jx+l ’
A +2
Caul :>A=(\/;+2):\/; =Jx+1
4,0 d) x+1 0,5
A=x-2x+3oVr+1=x-2Jx+3 x-3/x+2=0
\/;: X =
= =
Jx=2 | x=4 (loai) 0,5
Vay x =1 1a gia tri can tim.
b) Tim gid tri ciia tham s6 m dé phuong trinh x* —=2x—m+3=0 ¢6 nghiém X, X, va
. Ny 0 » A ” oA ’ 2 2 2 2 1’5
tim gia tri nho nhat cua biéu thirc B=2(x1 +x2)+x1 X, +X,X,.
A== =1.(-m+3)=m-2 0,25
+ Phuong trinh da cho ¢6 nghiém x;,x, khi A'>20 ©&m-220&m =2 0,25
X x,=—-m+3, x,+x,=2 0,25
B =2[ (x,+x,)" 2%, |+ (xx,) +x,%, =2[ 2° =2(-m +3) |+ (-m+3)’ +(-m+3) =m’ =3m+8 | 0,25
B=(m-2)" +m+4 0,25
Tacd: m>2, (m—2)>>0VmeR suyra B>2+4=06, diu bang xay rakhi m =2. 0.5

Vay gié tri nho nhat ciia B bang 6 khi m =2.
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Caiu 2
4,0 d)

a) Gidi phirong trinh x* —3x—2+2+3x+1=0. 2,0
Diéu kién: 3x+120<:>x2—%. 0,25
e STt S
¥ =3x-2+23x+1=0= x> =Bx+1)-2/3x+1+1< x° =(\/3x+1 —1) 0,5

x=+/3x+1-1 - V3x+1=x+1 0.25
x=—(\Bx+1-1) |Bx+l=1-x ’
150 x>-1
x+1> _
V3 x+l=x+1< , < 1] x=0 (thoa)
3x+1=(x+1)
x =1 (thoa)
N 0,75
x>0 x<1
—-x2 _
\/3x+1=1—xc>{3 = , < 1| x=0 (thoa)
r+l=(1-x) x =15 (loai)
Vay phuong trinh d cho ¢6 hai nghiém x=0, x=1. | 0,25
Nhén xét 1: x* —3x-2+2/3x+1=0= (x> =3x—-2)* = (-24/3x+1)°
=Sx 407 +4-6x +12x—4x* =12x+4 = x* —6x° +5x* =0 = x* (x> —6x+5)=0
= x=0 hodc x=1 hodc x=>5. Thir lan lugt 3 gia tri cia x, x =5 khong thoa man.
Nhén xét 2: Bat t =+/3x+1 (¢ > 0), phuong trinh tr¢ thanh:
=112 +18-8=0 = (t =) +12 =10t +8) =0 & (t =Dt —=1)(t* +2t-8)=0.
Nhén xét 3: x° —3x-2+2V3x+1=0 (x* =3x+2)+2(\3x+1-2)=0
6(x—1) 6
Sx-DNx-2)+—=0=(x-)x+—-2)=0
V3x+1+2 V3x+1+42
@(x—l)[x(\/3x+1+2)+2(1—\/3x+1)]:0@x(x—l)[M+2——6 }:o
1++/3x+1
<> x=0 hoac x=1 hodc «/3x+1+2_L:0(*) (dat t =+/3x+1,¢>0)
1++/3x+1
3x+y)=(x+2y)2x+y)
b) Gidi hé phuwong trinh 1 1 2,0
—+ =
x+2y  (2x+y)?
Diéu kién: x+2y#0,2x+y#0 0,25
3x+y)=(x+2y)2x+y)  [(x+2y)+(2x+y)=(x+2y)(2x+y) L,
1 . | . - 1 . | B - x+12y 2x+1y (D). 0.5
2 2 2 2 -
x+2y (2x+y) x+2y  (2x+y) x+2y+(2x+y)2
] 1 5 Caan, jathb=1
bat =a, =b (a,b #0), h¢ (I) trd thanh: (1D 0,25
x+2y 2x+y a+b’>=3
Giai h¢ (II) tim duoc hai cap gia tri: { - r {Z _;1 0,25
"""""" T e T
- Véi { , suy ra dugc (x;y) = (—g'g) 0,25
S fa=-t 2 s
- Véi , suy ra dugc (x;y)=(=;—=
{bzz y (x;¥) (3 6) 0,25
A 1A . ~ P 1 in 52 . 2 5
Vay h¢ phuong trinh da cho c6 hai nghiém: (x;y)= (_E;E) va (x;y)= (E;_g)' 0,25
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Cau 3
(3,04

Cho tam gidc ABC nhon (AB < AC) ¢6 hai dwong cao BE va CF, M la trung diém

ciia BC. Ha MN vudng goc vdi EF tai N, hai dwong thang MN va AB cdt nhau tai D. 3,0

a) Chirng minh N la trung diém cia EF va DEF =MEC. 1,5

A
D
‘N
F I;"
B LM ' c
(Hinh vé phuc vu cdu a: 0,25; Hinh vé phuc vu cdu b: 0,25)
Tam giac BCE vudng tai E nén ME =%BC, tuong tu MF =%BC 0.5
Suy ra ME =MF
+ Ma MN vudng goc v6i EF tai N nén MN la duong trung tryc cua EF. Suy ra N la 0.25
tungdiemeva EF. L
+ DM la duong trung truc cua EF nén DE =DF hay tam giac DEF can tai D. Suy ra
DEF =DFE (1),
Tt giac BCEF noi tiép dudng tron duong kinh BC nén MCE + BFE=180"; 0,5
DFE + BFE=180"
Suy ra DFE =MCE (2).
Lai c6, tam giac MEC can tai M nén MCE =MEC 3) 0.5
Tir (1), (2) va (3) suy ra DEF =MEC . ’

b) Goi K la giao diém cua hai dwong thang AM va EF, L la giao diém cia hai o
dwong thang AN va BC. Chiing minh KL vuéng géc véi BC. ’
Xét hai tam giac ABC va AEF co: EAF = B/A\C; AFE = ACB (chimg minh trén). 0.25
Suy ra hai tam gidc ABC, AEF dongdang |7
_, AC_BC_2MC_MC 0,25
_AF _EF 2NF NF
Lai co AFN =ACM (chimg minh trén) suy ra hai tam giac AMC, ANF dong dang 0.5
= AMC =ANF =KNL = KNL + KML = AMC +KML =180’ ’
Suy ra tir gidc MKNL ndi tiép duong tron. Ma KNM =90’ nén KLM =90°, hay KL| s

vudng goc BC.
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Cau 4
4,0 d)

Cho tam gidc ABC nhon (AB < AC) néi tiép trong dwong tron (0), dwong phdn gidc
trong AD (D thuéc BC) cdt dwong tron (O) tai E (E khdc A). Ha BH vuéng goc véi AE tai

H, dwong thang BH cdt dwong tron (O) tai F (F khéic B). Puong thang EF cdt hai dwong 4,0
thcfngAC, BC lan lwot tai K, M; hai duong thcfng OE va HK cdt nhau tai L.
a) Chitng minh ti gidc AHKF néi tiép trong dwong tron. 1,0
\ .
(Hinh vé phuc vu cdu a: 0,25; Hinh vé phuc vu cdu c: 0,25)
Ta c¢6: HAK =BAE (tinh chat phan giac); BAE =HFK (cing chin cung ]’BTE) 0,5
Suy ra HAK =HFK . Do d6 tir giac AHKF ni tiép duong tron. 0,25
b) Chitng minh HB.LE = HE.LK. 1,5
Ta c6: AKH =AFH . Ma AFH = ACB nén AKH = ACB. Suy ra HK // BC. 0,5
Lai c6: OB = OC, EB = EC nén OE la trung tryc ciia BC. Suy ra OF vuong goc BC |
. A s 0,25
Dod6 OE vubng gée véibIK. . |77
- Xét hai tam giac ELK, EHB:
Ta c6: LKE =HAF (cung bu voi HKF ); HAF = HBE (cung chan cung EF ). Suy ra| 0,5
LKE=HBE,
Lai c6 ELK =EHB =90". Do d6 hai tam gidc ELK, EHB dong dang
LE HE A T . 0,25
Suy ra — =——<« HE.LK=HB.LE (di€u phai chiing minh).
LK HB i
_¢) Hai tiép tuyén cua duong tron ngoqi tiép tam giac ADM tai A, M cat nhau tai Q;
tiep tuyen cua dwong tron (O) tai A cat duong thang BC tai P. Chirng minh PQ song song| 1,5
voi AD.
Tacod: BAD =DAC, PAB=ACB 0,25
PAD = PAB+ BAD = ACB + DAC = ADP, APM =180° — (PAD + ADP) =180° —2.ADP, | 0,25
ADM =180° - ADP,
NV VIV . 0 AN 0 ATYNA 0 0 _ ATYD ATD 0,25
QAM =QMA = Zsd ADM :5(360 —sdAM) ~180° — ADM =180 —(180 —ADP) ~ ADP,
AQM =180° —2QAM =180° — 2ADP = APM . Suy ra tt gidc APQM ndi tiép duong tron | 0,25
— QPM = QAM = ADP = PQ // AD. 0,25

— — — — — 4

Nhén xét: DME = %(Sdgﬁ:+8d&) =BAE + CAF = EAC + CAF = DAF = ADMF n¢i tié
ADP = AFE = PAE = PAD, QAM = QMA, A/FTE:%sdADM:Q/M\A

:>A/15]\)=A/Q_Mz> tr gidc APQM noi tiép :@z(Q/A\MzA/]D\}’:PQ//AD.
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a) Tim tat ca cdc cdp s6 nguyén 16 (p;q) théa man: p*—1 chia hét cho q va

2 . A 3,0
q° —4 chia hét cho p.
-THL: p<gq,tr q|(p’-1)=ql(p-1)(p+1) 0.5
Ma g>p—-1nénqg|(p+1).Dodd g=p+1. ’
Lai c6 p, ¢ 1a hai s6 nguyén t nén p =2, ¢ =3 (khong théa p| (g% —4)). 0,25
-TH2: p > gt p|(q°—4)= p|(q—2)(¢+2). Dodé p|(q+2) hodc ¢—2=0. 0,5
+Néu p|(g+2) ma p>gnén p=q+2.Khido p’~1=(q+2) ~1=¢"+4q+3 0,5
Lai c6 q|(p2 —1) nén ¢|3.Magq lasdnguyén tdnén g =3, khidd p = 5. 0,5
+ Néug = 2 thi moi s6 nguyén to p > 2 déu thoa man yéu cau baitoan. | 05
Két ludn: (p;q) € {(5:3)(p;2)}(Vp>2) 0,25
b) Cho ba s6 thuc khéng am x,y,z théa man x+ y+z=1. Tim gid tri I6n nhdt ciia
, 3 _ 3 _ 3 _
bidu thire T < X +X 1+y +y 1+z +z-1 2,0
x+1 Y +1 z* +1
1 1 1 1 1 1
T=x+y+z— - - =1- - - 0,25
4 x+1 y 41l 7 +1 x*+1 y 41l 27 +1
2 2 2
=-2+ zx f + ZZ 0,25
Cau 5 x+1 y +1 z7+1
(590 d) . 2 1 x2 X £ M 5 .
Khi x>0: 1+x" >22x= T<— = - <= (*) (dau bang xay rakhi x=1). | 0,25
___________________________________ Ibx? 2x  l+x” 2 0T T L
Lai c6 x =0 ciing thoa (*), do d6 (*) xay ra diu bang khi x =0 hodc x=1. 0,25
2
Nhin xét: Ta c6 thé chimg minh al - < X nhu sau:
I+x° 2
2 0,25
lx - S§<:>2x2 <x’+x o x(x—1)> 20 (ding véi moi x khong 4m)
+x
Dau bang xay ra khi x =0 hodc x=1. 0,25
2
Tuong ty: l_f - < = (ddu bang xay ra khi y =0 hogc y=1)
y
z’ Z i . . <
- < —(dau bang xay ra khi z=0 hodc z=1) 0,25
I+z7 2
2 2 2
+y+ 1 1 3
al ~+ J =+ z > <ATVTE o T< 4o =-2
I+x° 1+y" 1+z 2 2 2 2

Vay maXT=—% khi (x;y;z)=(1;0;0) hoac (x;y;z)=(0;1;0) hoac
(x;y52) =(0;0;1).

HET
Ghi chii: Néu hoc sinh co cach giai khac ding thi Ban Giam khao thao ludn va thong nhat thang diém
cho phu hop voi Huong dan cham.
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