SO GIAO DUC VA PAO TAO KY THI CHON HOQC SINH G101 CAP TINH THCS

HUNG YEN NAM HOQC 2021 - 2022
Mon thi: TOAN
PE CHINH THUC Thoi gian 1am bai: 150 phit ( Khong ké thoi gian giao dé).

Céu 1: (4,0 diém)
TWx-2 o Jx+3 Vx-3 36
2% +1 Jx-3 Jx+3 x-9

a) Cho hai biéu thuc A = Vi X>0,X#9.

Timx d&é A=B.
b) Tim hai s6 a va b sao cho da thirc f(x)= ax® +bx? +10x — 4 chia hét cho da thuc

g(x)=x>+x-2.
Céu 2: (4,0 diém)
a) Giai phuong trinh: 3\/(x+ 2)(x* ~3x+4) = 2x* ~8x + 4.

b) Trong hé truc toa dd Oxy, cho duong thang (d):y=mx+m-1 (m la tham so). Tim gia
tri cia m d¢ duong thang (d) tao véi hai truc toa do mot tam giac c6 dién tich bang 2.
Céu 3: (4,0 diém)
2 2 2.2
X=Y)NX +Xy+y +3)=3(X"+y°)+2
a) Giai hé phuong trinh: ( y)( vy ) ( Y ) Vi (X,ye]R)
X2y +x2-2x-12=0

b) Cho a, b 1a cac sb hitu ti théa mén (a2 +b? - 2)(a +b)’ +(1-ab)’ = —4ab. Chung minh

rang v1+ab 1asé hiru ti
Céu 4: (2,0 diém)
~ Cho hinh vudng ABCD. Goi E la mt diém bat ki trén canh CD ( E khac C, D). Puong thang

AE cat duong thang BC tai F, duong thang vudng goc vai AE tai A cat duong thang CD tai K.
Chtring minh rang cosAKE = sin EKF.cosEFK + sin EFK.cosEKF.
Ciu 5: (4,0 diém)

Cho AABC khdng la tam giac can, ngoai tiép duong tron (I;R). Goi H, K, N lan luot la cac
tiép diém ctia duong tron (1;R) véi cac canh BC, AC, AB. Puong thang AH cit duong tron (1;R)
tai P ( P khong trung véi H), Goi Q 1a trung diém cia KN. Trén tia ddi cua tia 1A 1ay diém M sao
cho IM >R . Tir diém M ke cac tiép tuyén MD, MJ véi dudng tron (1;R). Qua diém I, v& duong
thang vudng goc véi doan thang IM cét cac tia MD, MJ theo thir tu tai hai diém E va F.

a) Chiing minh rang tir gidc PQIH noi tiép. ,

b) Tim vi tri caa diém M sao cho dién tich AMEF nho nhat.
Ciu 6: (2,0 diém) Cho a, b, ¢ la cac s6 thuc duong thoa man abc =1000. Tim gai tri I6n nhat cua
a b C

biéu thirc P = + + .
b* +c*+1000a c¢*+a*+10000 a*+b*+1000c

Thi sinh khéng dwoc sir dung tai liéu va may tinh cam tay.
Céan b coi thi khéng giai thich gi thém



Ho vatén thi sinh: .o.oooveveeeee i, :S6baodanh: ..o,
Chirkicuacanbgcoithi l: ..o,

SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI CAP TiNH THCS
HUNG YEN NAM HOQC 2021 - 2022
Mon thi: TOAN

PE CHINH THUC

HUONG DAN CHAM
( Hwéng din cham gém 5 trang)
Chay:

1) Huéng dan cham nay trinh bay cdc budc gidi va cach cho diém tung phan cia moi
cau. Bai lam cua hoc,sinh yéu cau phgii chi tiet, ldp lugn chat ché. Neu hoc sinh giai cach
khac ma dung thi cham diém tieng phan tuong ung.

2) Viéc chi tiét hda ( néu cé) thang diém trong hiréng dan cham phai dam bao khdng
lam sai léch huong dan cham va phdi diroc thong nhat thyc hién trong té cham.

Cau Néi dung Piém
leé)l a) Cho hai biéu thic A:%, B_YX*3_VXx=8_ 36 oo o0xx0.
i | ; X +1 Jx-3 Jx+3 x-9 2.0
Timxdé A=B.
o Vx+3 Jx-3_ 36 :(&+3)(&—3)—(&—3)(&+3)—3a .
Ix-3 Jx+3 x-9 (Vx=3)(vx+3) '
. 12Jx-36 12
_(\/;—3)(\/;+3)_\/§+3 0.5
AsBes 2 T2 g0 )= (V43) (1R -2)
Ix+3  2Ux +1 0.5
<=>7x-5x -18=0
<:>(\/§—2)(7\/§+9):0<:>\/§—2:0(v‘l 7\/;+9¢0) 05
<:>\/§:2<:>x:4(TMDK) '
b) Tim hai s6 a va b sao cho da thirc f(x)= ax® + bx? +10x — 4 chia hét cho da 20
thac g(x)=x*+x-2. '
Tacod g(x)=x*+x-2=(x-1)(x+2) 0.5
Vi da thic f(x)=ax®+b?+10x —4 chia hét cho da thuc g(x)=x*+x -2
Nén ton tai da thuc q(x) sao cho f(x)=g(x).q(x) 0.5
=>ax’ +bx? +10x -4 =(x+2).(x-1).q(x) (¥
Vi x =1 thay vao (*) tadugc a+b+6=0<=>a+b=-6 (1) 0.25
Vi X =—2 thay vao (*) tadugC —8a+4b—20-4-0<=>2a-b=—6  (2) 0.25
Giai h¢ phuong trinh (1) va (2) ta dugc a=-4;b=-2 0.25
Vay véi a=-4; b=-2 thi da thirc f(x)=ax>+bx* +10x —4 chia hét cho da 0.25




thac g(x)=x*+x-2

Cau 2

+42 |2 Giai phuong tinh: 3\/(x +2)(x? ~3x +4) = 2x2 ~8x + 4. 2.0
diém | Didu kien: x =2 0.25
Pat VX+2=avab=vx?-3x+4 =>a>0,b>0 05
Suy ra 2b% - 2a” =2(x* ~3x +4) - 2(x +2) = 2x° ~8x + 4 '
Phuong trinh d cho tré thanh: 3ab = 2(b” —a®) <=> 2b” — 2a” ~3ab =0
<=>2b% +ab—2a2 —4ab=0<=>b(2b+a)-2a(2b+a)=0<=>(2b+a)(b-2a)7 0>
<=>b-2a=0vi 2b+a>0vdéimoi a>0,b>0)
Do d6 ta co
VXZ =3X+4 =2UX+2 <=>X* =3X +4=4(X+2) <=> X" ~Tx - 4=0 05
Giai phuong trinh trén ta dugc 2 nghiém X, = ! +;/% P Xy = l _;/% :
Déi chiéu véi DPKXD ta dugc phuong trinh ¢6 2 nghiém
7+~/65 7-/65 0.25
1 = ; X2 =
2 2
b) Trong hé truc toa do Oxy, cho dudng thang (d):y =mx+m—1 (m la tham
s0). Tim gid tri cia m dé duong thang (d) tao véi hai truc toa do mot tam giac co 50
dién tich bing 2.
+) Néu m=0 thi (d) tré thanh y =—1 khdng cit c4 hai truc toa do ( loai) 0.25
+) Néu m =0 xét duong thang (d):y=mx+m-1
Goi A 1a giao diém cia duong thang (d) véi truc Oy taco A(0;m-1) 0.25
=>0A=|m-]
Goi B 1a giao diém cua duong thang (d) véi truc Ox nén B(—m—_l;oj
m
1 0.25
= 0B :‘m—_‘
m
2
m-1
Saop =2 <=> 2208 ) 0AOB=4<—> ( m ) 4 0.25
m
m*-2m+1=4m (m>0) m?>-6m+1=0 (1) (m>0)
<=> <=> 0.25
m®-2m+1=-4m (m<0) m®+2m+1=0(2) (m<0)
Giai phuong trinh (1) ta dugc m=3+2+/2 ( TMPK) 0.25
Giai phuong trinh (2) ta dugc m=-1 ( TMBK) 0.25
Vay véi me{3+2x/§;3—2\/§;—1} 0.25
Céu 3 2 2 2,2
X=YNX +xy+y +3)=3(x"+y°)+2 (1
4,0 | a) Giai h¢ phuong trinh ( y)( Yy ) ( Y ) @ 2.0
diém X2y +x% —2x-12=0 (2)




Xét PT (1) (x—y)(x2+xy+y2+3):3(x2+y2)+2

0.25
<=>x3—y3 +3x -3y =3x? +3y? + 2
<=>x3-3x%+3x 1=y +3y? +3y+1 028
<=>(x-1)" =(y+1)’ |
<=>X-1l=y+l<=>y=x-2 (3) 0.25
Thay (3) vao phuong trinh (2) ta dugc phuong trinh: 0.95
X?(x—2)+x?—2x-12=0<=>x’—x*-2x-12=0 '
<=>(x-8)(x*+2x+4)=0 0.25
X=3
<=, 0.25
X +2x+4=0 (%)
Giai phuong trinh (*) c6 A'=-3 <0 => Phuong trinh v6 nghiém 0.25
Thay x =3 vao phuong trinh (3) ta dugc y =1 00
Viy hé phuong trinh da cho c6 nghiém duy nhat (x;y) = (3;1) 29
b), Cho a, b 14 cac s6 hitu ti thoa man (a2 +b%— 2)(a +b)” +(1-ab)’ = —4ab.
Chung minh rang 1+ab 14 s6 hitu ti 2.0
Ta co (a2 +b? - 2)(a +b)’ +(1-ab)’ =—4ab
0.5
= |(a+b) ~2(ab+1) |(a+b)’ +(1+ab)’ -
<=>(a+b)' —2(a+b)’(1+ab)+(1+ab)’ = 0.5
2
=> [(a+ b)2 —(1+ ab)} =0=>(a+ b)2 —(1+ab)=0<=>(a+ b)2 =1+ab 0.5
<=>la+b|=+1+ab 05
ViabeQ=>[a+bleQ nén v1+ab e Q (DPCM) '
Cau 4 | Cho hinh vuéng ABCD. Goi E la mot diém bat ki trén canh CD ( E khac C, D).
2,0 |Dbuong thang AE cit duong thing BC tai F, duong thang vudng goc véi AE tai A
diém | cat duorng thang CD tai K. Chung minh rang 2.0

cosAKE =3sin EKF.cosEFK +sin EFK.cosEKF.

A B

m




Ké duong cao EH cua AKEF

Ta ¢6 Sygr = ~KE.FC = L KE.EF.cosEFC = - KE.EF.cosAKE (Vi EFC = AKE)
2 2 2

0.5

Lai ¢O Syer =%EH.KF - %EH.(KH +HF)

0.5

Suy ra KE.EF.cos AKE = eh.(KH + HF) <=> cos AKE = EH'KIEE““E?:H-HF

0.5

— EH KH EH HF

=>COSAKE = . + ) =sinE/FT(.cosI§<\F+sinI§<\F.cosE/Fl\<
EF EK KE EF

0.5

Caub
4.0
Dbiém

Cho AABC khong la tam giac can, ngoai tiép duong tron (I;R). Goi H, K, N 1an
luot 1a céc tiép diém ciia duong tron (1;R) véi cac canh BC, AC, AB. Duong
thang AH cét duong tron (I;R) tai P (P khéng tring véi H), Goi Q 1a trung diem
ctia KN. Trén tia dbi cua tia 1A lay diém M sao cho IM >R . Tir diém M ké cac
tiép tuyén MD, MJ véi dudng tron (I;R). Qua diém I, vé duong thang vudng goc
vé6i doan thang IM cét céc tia MD, MJ theo tht tu tai hai diém E va F.

a) Ching minh rang ti gidc PQIH noi tiép. ,

b) Tim vi tri cia diém M sao cho dién tich AMEF nho nhat.

2.0
2.0

a), Noi P véi N, H voi N
Xét AAPN va AANH co:
ANP = AHN (Vi AN Ia tiép tuyén)

NAH I3 goc chung

=> AAPN » AANH(g-9) AP AN APAH = AN (1)
AN AH

05

Theo gia thiét AN L NI nén AANI vudng tai N, Theo tinh chat cua hai tiép
tuyén cat nhau ta co A, I, Q thang hang va NQ L Al . Ap dung hé thic lugong

trong tam giac vudng AANI tacé AN? = AQ.AI (2)

0.5




AP Al

Tu (1) va (2) tacé AP.AH = AQ.Al <=>— . 0.5
(1) va(2) Q AOQ  AH

Xét AAPQ va AAHI co:

AP _ Al

AQ AH

HAI Ia goc chung 0.5

=> AAPQ » AAIH(c—-g—¢)

=> AQP = AHI . Suy ra t& gi4c PQIH noi tiép.

M

b), Vi AIME vudng tai I dudng cao ID nén DM.DE = ID? =R? ( khong dbi) 0.5

Lai c6 ME =MD + DE > 2¢/MD.DE =2vR? =2R ( BDT Cauchy) (1) 0.5

DAu “ = “ xay ra khi DM = DE <=> AIME & tam gi4c vudng can

0.25

<=>IM=1ID~2 =R2

Mit khac Syer = 2Sye = 2% ID.ME = ID.ME = R.ME > 2R? ( theo (1)) 0.5

Vay néu IM =R+/2 thi dién tich AMEF nhé nhat. 0.25
Cau 6 | Choa, b, c 1a cac sb thuc duong thoa mdn abc =1000. Tim gai tri I6n nhat cua
20 hiduthoe P=—y—t b2 & 20
diém b*+c*+1000a c"+a”*+1000b a"+b*+1000c

Ta ching minh bt ding thic a* +b* > ab(a2 + bz) *)

That vay: a* +b* > ab(a2 + bz) <=>a*+b*>a%p+ab® 0.5

<:>(a—b)(a3—b3)20<:>(a—b)2<a2+ab+b2)20




b)’ 3b?
<=> (a—b)zl(au-aj +T]20 ( udén dtng véi moi a,b > 0)

DAu “ = “ xay ra khi va chi khi a=b

Ap dung BDT (¥) ta co:
a* +b*+1000c > ab(a2 +b%+ c.abc) = ab(a2 +b%+ cz) >0 Va,b,c>0
N 1 . 1

a* +b*+1000c ab(a2 +b? +CZ)

c c c?

22 b2 410000 : ab(a2 +bh?+ cz) ) abc(a2 +b? +02)

0.5

b y b ~ b®
a* +c* +10000 ac(a2 +b? +cz) abc(a2 +b? +c2)

Tuong tu:

(2)
a a a’

va b* + ¢ +1000a bc(a2 +b? +C2) ) abC(é12 +b? +C2)

3)

0.5

Cong theo vé cac BPT (1), (2), (3) ta dugc
a b c Py a® +b?% +c? 1

+ + < =
b* +c*+1000a c*+a*+10000 a*+b*-+1000c abc(a2+b2+c2) 1000

0.25

r :b:
Déu “ = ” xay rakhivachikhi 4© > ¢ <=sa=b=c=10.
abc =1000

Vay gié tri 16n nhat caa P 1a ﬁ khi va chi khi a=b=c=10

0.25




