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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT
_ HANOI NAM HQC 2020 - 2021
PE CHINH THUC Mon thi: TOAN

Thoi gian lam bai: 120 phat

Ix+1 3 Jx+5

A= B— 3
Bai I 2 diém): Chohaibiduthac ~ VX+2va  VX=1  Xx=1 g x20,x#1

1) Tinh gi4 tri cua bidu thuc A khi X=4.

2
B=
2) Chitrng minh Vx+1,

3) Tim tat ca cac gia tri cia X dé biéu thuc P =2AB +Vx dat gid tri nho nhit.
Bai II (2 diém):
1) Giai bai toan san bang cach lap phuong trinh hodc hé phuong trinh.

Quiéng duong tir nha An dén nha Binh dai 3 km. Budi sang, An di bd tir nha An dén nha Binh. Budi chiéu
cung ngay, An di xe dap tir nha Binh vé nha An trén cing quing dudng d6 véi van téc I6n hon van tée di bo
cua An 1a 9km/h. Tinh van téc di bo caa An, biét thoi gian di budi chiéu it hon thoi gian di budi sang 1a 45
phut. (Gia dinh rang An di bo véi van toc khong doi trén toan bo quang duong do).

2) Mot qua bong ban c6 dang mét hinh cau cé béan kinh bang 2 cm. Tinh dién tich bé mit cua qua bong ban
do (lay 7 ~3,14).

Bai III (2,5 diém):

1) Giai hé phuong trinh

2) Trong mat phang toa &6 Oxy, xét dudng thang (d):y =mx+4 véi m=0.

a) Goi A 1a giao diém cua duong thang (d) vatruc Oy. Tim toa do cua diem A.

b) Tim tét c4 gia tri cia m dé duong thang (d) cét truc Ox tai diém B sao cho tam giac OAB 4 tam gidc
can.

Bai IV (3 diém): Cho tam gidc ABC c6 ba goc nhon va dudng cao BE. Goi H va K lan luot 1a chan cac duong
vubng goc ké tir diém E dén cac duong thang AB va BC.

1) Chang minh tir giac BHEK 1a tir giac noi tiép.
2) Chitng minh BH.BA=BK.BC.

3) Goi F 1a chan duong vudng goc keé tir diém C dén duong thing AB va I 1a trung diém cua doan thang EF.
Ching minh ba diém H, I, K 1a ba diém thang hang.

Bai V (0,5 diém):
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Giai phuong trinh /X +/3x—2 =x% +1
HUONG DAN GIAI CHI TIET
THUC HIEN: BAN CHUYEN MON LOIGIAIHAY.COM

Bai | (2,0 diém)
Céch giai:
Jx+1 3 Jx+5

A=NXAL g _
Chohaibiduthie ~ VX+2va  Vx-1  x=1 4 x20 x=1

1) Tinh gia trj ciza biéu thic A khi X=4.
Ja+1l 241 3

X=4(TMDK)v30biéuthL’rc A tac6: \/Z+2_2+2_4-

Thay
3
Vaykhi X=4 thi 4.
2

2) Ching minh~ VX+1,

véi X20 x#1 45 c6:

3 \/§+5
B= -
Ix-1 x-1
3 \/;+5

T
_ 3(\/;+1)—(\/§+5)
(Vx=1)(Vx+1)
_3Jx+3-/x-5
(Vx=1)(x+1)
2dx -2
(Vx=1)(x+1)
2(&—1)
(Vx-1)(Vx+1)

2

N (dpcm)

B

B=

B:

B=

2

B=
Vayvoi X0 X#L i Jx+1,

3) Tim tdt cd cac gia trj ciia X dé biéu thic P =2AB +x dat gia tri nhé nhat.
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vei X2 0, X#1 45 ¢4
P=2AB+/x

\/;+1 2
P=2.—.—+\/;
\/;+2 \/§+1

4

\/;+2

P=JXx+2+

P= +/X

4 —_—

\/§+2

2

4
Ap dung BDT Cé-si cho hai s6 duong VX +2 vy X +2 g c6:

X+2 Ix+2

\/§+2+\/_4 >2\/(\/;+2). 4 =2J4=4

-22>2

=X +2+ G
\/§+2

= A>2

4 2
odx+2= S (Wx+2) =4 _
D “o" xiy ra N ( =4 X+2=2(Do+x+222 Vx>0, x=1)

ox=0ex=0 (tm)

Vay biéu thic P dat gia tri nhé nhat bing 2 khi va chi khi X=0,

Bai II (2,0 diém)

Céch giai:

1) Gidi bai toan san bang cach ldp phwong trinh hodc hé phwong trinh.

Quang dwong tir nha An dén nha Binh dai 3 km. Buéi sdng, An di b tir nha An dén nha Binh. Buéi chiéu
ciing ngay, An di xe dap tir n\ha Binh vé nha An trén ciing quing dwong dé véi van téc lén hon van toc di
bé ciza An la 9km/h. Tinh vdn téc di bg ciia An, biét thoi gian di budi chiéu it hon thoi gian di budi sang
1a 45 pht. (Gid dinh rang An di bé Véi van téc khéng déi trén toan bg quang dwong do).

Goi vén toc di bo cia An 1a x (km/h), (x> 0).

= Thoi gian An di bo hét quing duong tir nha An dén nha Binh 12: 3 (h).
X

Van téc di xe dap cia An hon van toc di bo 1a 9 km/h nén van toc di xe dap la: x+9 (km/h).

= Thoi gian An di xe dap hét quang duong tir nha Binh vé nha An 1a: % (h).
+

. .. 4
Vi An di xe dap nhanh hon di bo 1a 45 phit = 6—3 = % (h) nén ta c6 phuong trinh:
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< 4(x+9)—-4x=x(x+9)
& 4X+36—4x = x> +9x
& X2 +9x-36=0
< x*+12x-3x-36=0
< x(x+12)-3(x+12)=0
< (x-3)(x+12)=0
[x_3=o @[x:3 (tm)

o
x+12=0 | x=-12 (ktm)

Vay van téc di bo caa An la 3km/ h.

2) Mgt qud béng ban c6 dgng mét hinh cau cé ban kinh bang 2 cm. Tinh dign tich bé mdt ciia qud bong

ban dé (ldy 7 ~3,14).

. ; = 2 ~4.314.2° 50,24 2
Dién tich bé mat cua qua bong ban do la: S=4zR (cm )

N ~ 2
Vay dién tich bé mit cua qua béng ban 1a S ~ 20,24 cm”

Bai 11 (2, 5 diém)

Céch giai:

2x+i:5
y-1

4x—i:3
y-1

1) Gidi h¢ phwong trinh

Piéu kién: y =#1.

bat Ll =u (u=0) tacé hé phuong trinh:

4x—-u=3 4x—-u=3
u=1 u=1 (tm)
=
4x—uU = 3 4x-1=3 Xx=1

Véi u=1 tacd: %:13 y-l=1l<y=2 (tm).

{2x+3u 5 {4x+6u =10

Vay hé phuong trinh da cho c6 nghiém duy nhat (x;y)=(12).

2) Trong mgt phang toa dg Oxy, xét dwong thang (d):y =mx+4 véi m=0.
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) Gl A la giao diém ciia duromg thing (d) v true Oy. Tim toa 4 ciia didm A

Vi A la giao diém cua cua duong thang (d) vatruc Oy nén hoanh do diém A la x, =0.
Goi A(0;Y,)

Vi A(0;y,)ed néntaco: y,=mO0+4 <y, =4.

Vay A(0;4) la giao diém ciia dudng thang (d) va truc Oy .

b) Tim tdt cd gia trj ciia m d@é dwong thang (d) cit truc OX tgi diém B sao cho tam giac OAB la tam giac
can.

Vi B la giao diém cua (d) cat truc OX nén tung do diém B 13 y, =0.
Goi B(Xg;0). Vi B(X3;0)e(d) néntaco: 0=mx, +4 < Xq _~4 (vi m=0)
m
Suy ra B(_—A';Oj . Do d6 os:“—“‘.
m m

Theo cau a) ta c6: A(0;4) nén OA=|4|=4.

Vi tam giac OAB can tai O nén OA:OB@‘_—4‘:4.
m

_4_4
mo {4m=—4 {mz—l (tm)
= =N =
i=4 Am=4 m=1 (tm)
m

Vay m=-1 m=1 la cac gia tri thoa man yéu cau dé bai.
Cau IV (3,0 diém)
Céch giai:

Cho tam giac ABC c6 ba goc nhon va dwong cao BE. Goi H va K lan lwet la chén cdc dwong vudng goc ké
tir diém E dén cdc dwong thang AB va BC.
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A
H
1 E
1
I’ I
2
F B <0
1
B % C

1) Chang minh ti# giac BHEK la ti# gi4c ngi tiép.
Taco:

/BHE =90° (do EH L AB)

/BKE =90° (do EK L BC)

Tu giac BHEK c6 /BHE + ~#BKE =90° +90° =180° nén Ia t& giac noi tiép (tr giac co tong hai goc d6i bang
180°) (dpcm)

2) Ching minh BH.BA = BK.BC.

Theo cau a) tir giac BHEK noi tiép nén #BKH = ZBEH (cuing chan cung BH )
Ta co:

ZBEH + ZEBH =90° (do tam giac BHE vudngtai H).

Z/BAE + ZEBH =90° (do tam giac ABE vudng tai E).

Nén ZBEH = ZBAE (cung phu véi ZEBH ).

Ma «ZBKH = ZBEH (cmt) nén ZBKH = ZBAE (= LBEH).

Xét ABHK va ABCA co:
ZABC chung
/BKH = ZBAE = Z/BAC (cmt)

= ABHK ~ ABCA (g.9)

BH BK .
——=—— (hai canh tw T
=35c " BA (hai canh tuong ng)

= BH.BA=BK.BC (dpcm).
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3) Goi F la chdn dwomg vudng goc ké tir diém C dén dwong thing AB va I la trung diém ciia doan thing

EF. Chizng minh ba diém H, |, K la ba diém thing hang.
Cach 1:

N6i H va K.

Xét ABHK va ABCA ta co:

ZABC chung
BH _BK (4o BABA=BK.BC)
BC BA

= ABHK ~ ABCA (c-g-c)

= /BHK ~ ZBCA (hai goc tuong tng) (1)

Xét tir gidc BFEC ta c6:

/BFC = /BEC =90°

Ma F, E 14 hai dinh ké nhau

= BFEC la tir giac noi tiép (dhnb).

= /BCE + /BFE =180° (tinh chat ti giac noi tiép).
Ma ZAFE + /BFE =180° (2 gdc ké bu)

= /BCE = ZAFE (2)

Tir (1) va (2) ta c6: £BHK = ZHFI.

Taco: AFHE vudng tai H c¢6 HI 1a duong trung tuyén eng véi canh huyén
1 ; . . . \
= HI = > EF (tinh chat duong trung tuyen ung véi canh huyen).

< HI =FlI

= AHIF cantai | (dhnb A cén)
= /FHI = ZHFI (tinh chat A can)
Ma ZHFI = Z/BHK

= /FHI = Z/BHK = HI =HK

= H, I, K thang hang.

Céch 2:

Goi |' 1a giao diém cua HK va EF.

Xét tu giac BFEC c6: ZBFC = ZBEC =90° (gt) nén la tir gidc noi tiép (tir gidc ¢6 hai dinh ké nhau cuing

nhin 1 canh céc goc bang nhau).
= /B, = /F, (hai gdc noi tiép cuing chan cung EC).

Taco: EH //CF (cung vudng géc AB)
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S F-/E (oletong)

Do dé £B, = ZE, (1).

Theo cAu a, tir giac BHEK ngi tiép nén /B, = ZH, (hai g6c ni tiép cing chan cung EK ) (2).

Tu (1) va (2) suyra £LH, = ZE

Tam giac | 'HE c6 ZH, = ZE, nén la tam giac can (dinh nghia).
= |'H =1"E (tinh chat tam giac can) (3)

Lai co:

/H, +/H, = /BHE =90°

/F,+/E, =90° (do tam gidc HEF vudng tai H ).

Nén £H, = ZF, hay tam giac | '"HF céntai |"' (dinh nghia).
= |'H =1"F (tinh chat tam giac can) (4)

T (3)va(d)suyra I'E=1'F hay I' 1a trung diém cua EF .

Do d6 |'=1 nénbadiém H,I,K thing hang (dpcm).
Bai V (0, 5 diém)
Céch giai:

Gidi phwong trinh X +Bx=2=x*+1
A 2
bieu kién: x> 3

Ta co:

X +B3x-2=x2+1
o 2A/x+2Bx-2=2x2+2
o 2X—2x—23x—2+2=0
& 2(x* = 2x+1)+4x - 2/x - 24/3x -2 =0

& 2(x=1) +(x-2x +1)+(3x—2-23x=2 +1) =0
& 2(x -1 +(vx -1) +(VBx—2-1) =0

Vi (x-1) 20;(vx ~1) 20 va (v3x—2-1) 0 véi moi x>

D>
=

n

w|N
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