SG GIAO DUC VA PAO TAO KY THI TUYEN SINH LGP 10 THPT

HA NOI NAM HQC 2017 - 2018
Mbn thi: TOAN
DE CHINH THUC Ngay thi: 09 thang 6 ndm 2017

Thoi gian lam bai: 120 phut
Bail (2,0 diém)

«/5+2 .

3 +20—2«/5

Cho hai biéu thiic 4 =~="= va B = Vi >0,z = 25.
z -5 Jr+5 ©-25
1) Tinh gia tri biéu thiic A khi z=9.
2) Chiing minh réng B = L
-5

3) Tim t4t ca cac gia tricta = dé A = B.‘x - 4‘ .
Bai II (2,0 diém)

Giai bai toan sau biang cach lap phuong trinh hodc hé phuong trinh

Mbt xe 6 t6 va mot xe may cung khéi hanh tit A dé di dén B vé6i van téc ctia mbi xe
khong doi trén toan bo quang dusng AB dai 120km. Do van tdc xe 6 t6 16n hon van téc xe
may 12 10km/h nén xe 6 t6 dén B sém hon xe may 36 phut. Tinh van téc ciia mdi xe.

Bai ITI (2,0 diém)
+ 2«} -1=5
1) Gii hé phuong trinh Va 2y .
e —Jy-1=2

2) Trong mit phing toa d6 Ozy, cho dudng thing (d) ty =mx+ 5.

a) Chiing minh dudng thang (d) luén di qua diém A(0;5) v6i moi gia tri caa m.

b) Tim t4t ca cac gia tri cia m dé duong thing (d) cat parabol (P) cy =2 tal hal
diém phan biét c¢6 hoanh d¢ 1an lugt 1a z,z, (V61 2, < z,) sao cho ‘xl‘ > ‘372‘

Bai IV (3,5 diém)

Cho duong tron (O) ngoai ti€p tam gidc nhon ABC. Goi M va N lan lugt 1a diém
chinh gitia cia cung nhé AB va cung nhé BC . Hai day AN va CM cit nhau tai diém I .
Day MN cit cac canh AB va BClan lugt tai cac diém Hva K .

1) Chiing minh bén diém C,N,K,I ciung thuéc mot dudng tron.

2) Chiing minh NB®> = NK.NM .

3) Chiing minh t& giac BHIK 1a hinh thoa.

4) Goi P,Q lan lugt 1a tAm cta cac dudng tron ngoai tiép tam giac MBK , tam giac
MCKva E 1a trung diém caa doan PQ. Vé dudng kinh ND cua duong tron (O) . Chiing
minh ba diém D,E,K thing hang.

Bai V (0,5 diém)
Cho céac s6 thuc a,b,cthay d6i luén théa mén: a >1,b>1,c>1 va ab+bc+ca=9.

Tim gia tri nhd nhat va gia tri 16n nhat caa biéu thic P = a® +b° + ¢*.

..................... Hé&t....c.cceiee
Cin bé coi thi khéng giai thich gi thém.
Ho tén thi sinh: ........coooiiiiii e, S6 bao danh: ........ccceeeeiiiiiiiieeee,
Ho tén, chii ki cia cAn bo coi this6 1 : Ho tén, chii ki ctia can bd coi thisé 2 :
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HUONG DAN GIAI CHI TIET

Jr+2 | 3 20-2z
va B = +
z -5 Jo+5 ©-25
1) Tinh gi4 tri biéu thic A khi z =9.
1

T -9
3) Tim t&t ca cac giad tricua z dé A= B.‘a: - 4‘ )

Bail (2,0 diém)

Cho hai biéu thtic A =

vol > 0,2 # 25.

2) Chiing minh rang B =

Huéng dan giai
1) Tinh gia tri biéu thiic A khi z=9.

Khi z =9 tac6A=J§+2—3+2=_5

Jo—5 3-5 2
1
£E—5'
3 +20—2«/5
\/;+5 r—15
_ 3 20 — 24z
\E+5 (\/;+5)(\/_—5)
_3(«/5—5)+20—2«/Z
(«E+5)(m—5)
e 154202V
(-
_ \E+5
LRt

1 A o gL .
= (diéu phai chiing minh)
T =95

3) Tim t&t ca cac gia tricua z dé A= B.‘:z: - 4‘ )

2) Chiing minh rang B =

V61 >0,z #25 thi B =

Véi z > 0,7 # 25 Ta co: A=B.\x—4\
Jz +2 1
<:> =
T —29 T —9

= m+2=‘x—4‘ (*)

.‘x—4‘

N&u o > 4,2 # 25 thi (*)trd thanh : Vz +2=2—4
Srx—-Nr—-6=0
@(f—:a)(ﬁm):o

DO\/;+2>Onén r=3< =9 (théa man)

Néu 0 <z <4 thi (*)tréthénh:\/;+2:4—x
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Sr+Nr—-2=0
@(«/_—1)(«/Z+2)=0

Do \/;+2>0 nén x/_:1<:>x=1 (théa man)
Vay c6 hai gid tri 2 =1 va 2 =9 thda mén yéu ciu bai toan.
Bai IT (2,0 diém)
Giai bai toan sau bang cach lap phuong trinh hodc hé phuong trinh
Mbt xe 6 t6 va mot xe may cung khdi hanh tit A dé di dén B vé6i van téc ctia mdi xe
khong d6i trén toan bd quing dudng AB dai 120km. Do van téc xe 6 t6 16n hon van téc xe
may 14 10km/h nén xe 6 t6 dén B sém hon xe may 36 phit. Tinh van toc ciia moi xe.
Huéng dan giai
Goi van toc xe may la z (km/h). Diéu kién z > 0
Do van tdc xe 6 t6 16n hon van téc xe may la 10km/h nén van téc 6 t6 12 = +10 (km/h).
120

Thoi gian xe may di td A dén B 1la — (h)
X
N NPT ” . 120
Thoi gian 6 t6 dith A dén B la (h)
z+10

Xe 6 t6 dén B s6m hon xe may 36 phut = g(h) nén ta c6 phuong trinh:

120 120 3

T z+10 B 59
RN 120.5.(a: + 10) ~120.5.2 = 3x.(:1c + 10)

& 327 + 30z — 6000 = 0
<:>(:1:+50)(x—40) =0

xr = _50 , . N . N .
< . Két hgp v61 diéu kién dau bai ta duge x = 40.

Vay van toc cia xe may 1a 40 (km/h), van t6c ctia 6 t6 1a 50 (km/h).

Bai ITI (2,0 diém)
«E + Q«fy -1=5
W -Jy-1=2

2) Trong mit phing toa do Ozy, cho dudng thing (d) ty =mx+ 5.

1) Giai hé phuong trinh

a) Chting minh dudng thing (d) luén di qua diém A(0;5) v61 moi gia tri caa m.
b) Tim t&t ca cac gia tri cia m dé dudng thing (d) cit parabol (P) cy =2 tai hai
diém phan biét c6 hoanh d¢ 1an lugt 1a z,,z, (véi 2, < z,) sao cho |z|>|z,|.
Huéng dan giai
1) Giai hé phuong trinh Va + 2y -1 - >
Wr-Jy-1=2

Diéukién: z>0; y >1
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bat .Diéu kiéna;b > 0. Khi d6 hé phuong trinh ban dau tré thanh
b=4y—-1

at12=5 [a=5-2b a=5-2 a=5-2% [a=1
da—-b=2° 4(5—2b)—b:2<:> 20-8-b=2"1-09b=-18 = |p=2

Nz =1 =1 =1 ) -
Do do6 < & (thoa man)

Vay hé phuong trinh ¢6 nghiém (x; y) = (1;5) .

2) Trong mit phing toa do Ozy, cho dudng thing (d Dy =mzx+ 5.

a) Chtng minh dudng thing (d) luén di qua diém A(O;S) v61 moi gia tri caa m.
Thay toa d6 diém A(0;5) vao phuong trinh duong thing (d) :y =mzx+5 ta dugc:
5=m.0+5 ludn dung v6i moi gié tri cia tham s6 m nén duong thing (d) lu6n di qua diém
A v6i moi gia tri cua m.

b) Tim t4t ca cac gia tri cia m dé duong thing (d) cat parabol (P) cy =2 tal hai
diém phan bi¢t c6 hoanh d¢ 14n lugt 1a ,,z, (véi 2, < z,) sao cho |z|>|z,|.
Xét phuong trinh hoanh d6 giao diém cta (d) va (P) :

¥ =mzr+5o 2 —me—-5=0.
Ta c6 tich hé s6 ac = -5 < 0 nén phuong trinh hoanh dé giao diém luén c¢6 2 nghiém phan
biét v6i moi m hay thing (d) cit parabol (P) tai hai diém phan biét v6i moi m .
) T +T, =m
Theo hé thic Vi-ét tacoy ' 2
T T, = =5

Ta co ‘xl‘ >‘x2‘ <::>x12 > azs <::>x12 —a:; > 0:>(:1:1 +x2)(xl —:1:2) >0
Theo gia thiét: 2, <z, < 2, —2, <0 dodé z, +z, <0< m<0.
Vay thoa man yéu cau bai toan.
Bai IV (3,5 diém)

Cho duong tron (O) ngoai ti€p tam gidc nhon ABC. Goi M va N lan lugt 1a diém
chinh gitia cia cung nhé AB va cung nhé BC . Hai ddy AN va CM cit nhau tai diém I .
Day MN ct cac canh AB va BC 1an lugt tai cac diém Hva K .

1) Chiing minh bén diém C,N,K,I cung thudc mot dudng tron.

2) Chiing minh NB®> = NK.NM .

3) Chiing minh ti giac BHIK 1a hinh thoi.

4) Goi P,Q lan lugt 1a tAm cta cac dudng tron ngoai tiép tam giac MBK , tam giac
MCKva E 1a trung diém cta doan PQ. Vé dudng kinh ND caa dudng tron (O) . Chiing

minh ba diém D,E,K thing hang.
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Huéng dan giai
1) Chting minh bén diém C,N,K,I ciung thuéc mot duong tron.

Ta c6 M 1a diém chinh gitia cung AB = AM = BM = MNA = MCB
= KNI = ICK . T gidc ONKI c6 C va N la 2 dinh ké nhau cung nhin canh KI duéi géc
bing nhau nén CNKI ndi ti€p ( ddu hiéu nhan biét ti giac noi ti€p)
Do d6 bén diém C,N,K,I cung thudc mot dudng tron.
2) Chiing minh NB®> = NK.NM .
Ta c6 N la diém chinh gitia cang BC = BN = CN = BMN = CMN (gbc nbi tiép chén 2
cung bang nhau)
Ma CBN = CMN (gbc noi ti€p chian cung chin cung CN)
CBN = BMN (cting bang géc CMN ) = KBN = BMN
Xét AKBN va ABMN c6 :

N chung
KBN = BMN
KN BN 5 A e .
= AKBN @ ABMN = BN = N = NB” = NK.NM ( diéu phai chting minh).

3) Ching minh ti giac BHIK 1a hinh thoi.

Ta c6 ABC = ANC (géc ndi tiép cing chin cung AC)

Ma AMC = AHI (g6éc noi tiép ciing chén cung IC)

= ABC = IKC Ma 2 géc nay 4 vi tri dong vi nén HB / /IK (1)
+ Chting minh tuong tu phan 1 ta c6 t giac AMHI ndi tiép
ANC = IKC (gbc noi ti€p cung chin cung Al)

Ta c6 ABC = AMC (gbc noi ti€p cing chin cung AC)

= ABC = AHI Ma 2 géc nay 6 vi tri dong vi nén BK / /HI (2)
Tu (1) va (2) suy ra ta giac BHIK la hinh binh hanh.
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Mat khac AN, CM 14n lugt 1a cac tia phan giac cua cac goc A va C trong tam gidc ABC
nén I 1a giao diém 3 duong phan giac, do d6 BI la tia phan giac goc B

Vay tt gidac BHIK 1a hinh thoi ( dau hiéu nhan biét hinh thoi).

4) Goi P,Q lan lugt 14 tAm cta cac duong tron ngoai tiép tam giac MBK , tam gidc MCK
va F 1a trung diém caa doan PQ.Vé dudng kinh ND caa dudng tron (O) . Chiing minh
ba diém D,F,K thing hang.

Vi N 1a diém chinh gitia cung nhé BC nén DN la trung tryc cia BC nén DN la phan
giac BDC

Ta c6 KQC = 2KMC (géc noi ti€p bang ntia géc 6 tAm trong dudng tron Q )
NDC = KMC (gbc ndi tiép cuing chan cung NC)
Ma BDC =2NDC = KQC = BDC

Xét tam gidc ABDC AKQC 1a cac cac tam giac vudng tai D va @ c6 hai goc 6
= BCD = BCQ do vay D,Q,C théng hang nén KQ / /PD

Chting minh tuong tu ta c6 ta cé D,P,B thing hang va DQ / /PK

Do d6 tt giac PDQK 14 hinh binh hanh nén F 1i trung diém caa PQ ciing la trung diém
cia DK .Vay D,E,K thing hang (diéu phai chting minh).
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Bai V (0,5 diém)
Cho céc s6 thuc a,b,cthay d6i luén thoa mén: ¢ >1,b>1c>1 va ab+bc+ca =9.
Tim gié tri nhd nhat va gia tri 16n nhat cta biéu thic P =a® +b> + .
Huéng dan giai
Ap dung b4t ddng thic Cauchy cho 2 s& duong ta c6:

@’ +b°>2ab, b+ >2c, & +a°>2ca.

Do d6: 2(a” +* +¢*) 2 2ab +bc+ca) =2.9=18 = 2P 218 = P 2 9

Déu bing xay rakhi a =b=c=+3.Vay MinP =9 khi a=b=c=+/3
Via>1,6>1,c>1nén (a—1)(b—-1)>0<ab—a—-b+1>0<ab+1>a+b
Tuong tutacé bc+1>b+c,ca+1>c+a

Do dé6 ab+bc+ca+322(a+b+c)©a+b+c§92ﬁ:6

Ma P=ad*+b"+¢ = a+b+02—2 ab+bc+ca = a+b+02f18

a=4b=c=1
= P<36—-18=18.Dadubangxayrakhi: {b=4a=c=1
c=4a=0b=
a=4b=c=1
Vay MazP =18 khi: {b=4a=c=1
c=4a=>b=
————— Hét-----
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