TRUONG THPT CHUYEN PE KIEM TRA HQC KI | (NAM HQC 2017 — 2018)
HA NOQI - AMSTERDAM Mon : TOAN LOP 9
TO TOAN - TIN HQC Thoi gian lam bai : 120 phat

PE CHINH THUC

Bai 1 (3 diém).

Cho biéu thic P =[

X+ 2 Jx 1 ) Jx-1
x\/§—1+x+\/§+1+1—\/§]' 2
a. Tim diéu kién xac dinh va rat gon biéu thirc P.

b. Tinh gia tri caa P khi x=7 —44/3.

c. Timtat ca cac gia tri cua x dé Pzg.

Bai 2 (2.5 diém).
Cho duong thang (d) c6 phuong trinh: y=(m+1)x+3—2m (m la tham so).

a. Khi m == vé duong thang d va tim dién tich ctaa tam giac tao boi d va hai

truc toa do.
b. Tim tat ca cac gié tri cia tham sé m dé (d) vudng goc véi duong thang (d°) co
phuong trinh: Y =X+ 3.
c. Tim tat ca cac gia tri caa tham s6 m dé khoang céach tir goc toa do O dén dudng
thang (d) la Ion nhat,
Bai 3 (3.5 diém).
Turdiem A & ngoai duong tron (O), ké hai tiép tuyén AB,AC dén (O),B, C latiép
diém.
a. Chirng minh rang AO L BC.
b. Ké duong kinh BD caa duong tron, ching minh ring CD || AO.
c. Cho OB =3cm,0A=5cm. Tinh dién tich tam giac BCD.
d. Trung truc BD cit CD ¢ E, AE cit OC ¢ F, AC cat OE & G. Chang minh
rang FG la trung truc AO.
Bai 4 (I diém).
a. Giai phuong trinh 3+ X +/6 — X = V4x® —12x + 27.
b.(Danh riéng cho lép 9A)
Xét cac s6 thuc duong X, Y,z théa man \/@+\/ﬁ+\/&:1. Tim gié tri nho nhat
ctia biéu thirc

2 2 2

X 4
P= - :
X+y Y+zZ Z+X
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SO GD-PT HA NOI KIEM TRA HOC KY 1 NAM HQC 2017 - 2018
TRUONG THPT CHUYEN HUONG DAN CHAM TOAN 9
HA NOI - AMSTERDAM

Hudéng din chung:

- Mdi bai toan c6 thé c6 nhiéu cach gidgi khac nhau, trong HDC nay chi trinh
bay so lwot mét cach gidi, gom nhiing y chinh can phdi dat dwroc cho céch gidi
dé; hoc sinh c6 thé gidai khac véi cach gidi trinh bay trong HDC, néu diing,
giam khdo cén cit biéu diém dé cho diém.

- Trong mét bai toan cé nhiéu phan, hoc sinh khéng dwoc sir dung két qud cua
phan trude, khi chwa gidi, dé gidi phan sau.

- Diém toan bai cham lé dén 0.25, khong lam tron.

- Hwéng dan cham nay gom 4 trang.

Cau | Y N@i dung can trinh bay Piém
1 1 | Piéukién: x>0,x =1, 0.25
Bién doi
2
X+2+ Jx N 1 (\/;_1)
x\/;—l x+\/§+l 1—\& (&—1)(x+ x+l) 0.5
1
X++/X+1
Suyra P—# 0.25
X+X+1 '
2

TacoH 7—4\/5:(2—\/5)2. Suy ra

J1-4B=[(2-B) =p-+3]=2-B

0.25

Suy ra, voi X=7— 43 thi

x+\X+1=7-4y3+2-3+1=10-53=5(2-3) 0.25
2 2(2+\/§):4+2J§:(J§+1)2

Tudo P= 0.5
5(2_@) 5 5 5
3| . 1Y 3

bé y rang x+\/§+1=[\/§+5) +Z>O' nén 0.25
Pzg@x+&+1s3@(&—1)(&+2)so 0.25

ox-1<0ex<1 0.25
Két hop véi diéu kién xac dinh: 0< x <1. 0.25

2 1 . 1 .. 1

Khi m:—E thi y:5x+4. 0.25




buong thang d cit Ox tai M (-8;0) vacit Oy tai N(0;4). 0.25
Y
-
0.25
Y= % z+4
/8 (0] T
: n ot . . 0.25
Khi do, dién tich tam giac OMN bang
S :E-OM -ON :5-8-4:16 (d.v.d.t).
Buong thang d c6 hé s6 goc bang (m+1), duong thang
' LA & mAn RS 0.25
d":y=x+3 cbhé¢sogoc bang 1.
Suyrad Ld < (m+1)-1=-1 0.25
Giai phuong trinh, thu dugc m=-2. 0.25
Két luan 0.25
) + Chi ra duong thang d luén
| di qua diem P(2;5) véi moi
m. Buong thang OP ¢6
. 5
P phuong trinh y = EX 0.25
+ Goi H Ia hinh chiéu vubng
goc cua O trén d. Khi do
OH <OP,"="<H =P 0.95

0

T

+Vy, d(0;d) 16n nhét khi

va chi khi d LOP<:>m:—g.

Luwu y: Hoc sinh ciing c6 thé giai bang cach goi A,B 1a giao diém

cua d véi Ox,0y, roi sir dung diang thic

1 1

= + dé
OH? OA?> OB?

danh gia d6 dai OH theo m, tir d6 tim ra GTLN cua OH, va c6 KQ
dung; nhung, néu khong xét truong hop m=-1 (d||Ox ) va

truong hop m =g (A=B=0 ) thi chi cho mét nira s6 diém.




F

Theo tinh chat tiép tuyén, AB=AC. Suy ra A nam trén trung truc

, 0.25
cua BC
Do B,C€(0), nén OB=0C. Suy ra O nam trén trung truc cua 0.95
BC. '
Vay OA latrung truc cua BC. Do d6 OA L BC. 0.5
Tam giac BCD c6 O la trung diém cua BD va OB=0C =0D
N 3 P . \ 0.25
(cung bang ban kinh cta duong tron).
Tur d6 chi ra dugc tam giac BCD vuéng tai C, hay CD 1 BC. 0.5
Tir d6 va két qua phan 1, suy ra CD|| AO. 0.25
Goi H 1a giao diém cua BC va AO. Khi d6 H 1a trung diém BC. 0.25
Trong tam giac vuébng OBA c6 OB*=OH:-OA. Suy ra
_0OB? 9
OA 5’
Tu do, theo dinh ly Pythagoras, BH =+BO*-0H? = 5 . Suy ra 0.25
BC =2BH = E
5
Trong tam giadc BCD c¢é OH la duong trung binh, suy ra
CD =20H _% 0.25
Suy ra S,uep = ; BC- CD_%-%-? %_8,64(cm2) 0.25
Tu két qua phan 2, suy ra ZEDO=./CDO=/AOB. Tu d6
AABO = AEOD. Suy ra tir giac ABOE Ia hinh chir nhat. Suy ra
OE 1L AF. 0.25
Tur @6, do AC L OF, suyra G latruc tdm cua tam gidc FAO va do
d6 FG L AO. (1)
Do ABOE la hinhchir nhat, nén 0.25




Z0OAF =90° — /OAB =90° — Z/OED = ZODE
Do céc tam giac OBC,OCD cén (tai O), nén

Z0ODE = Z0CD =90" — Z0CB = ZCOA
Suy ra ZFAO = ZFOA va do d6 tam giac FAB cén tai F.
Két hop vai (1), ta duge FG 12 trung truc cua AO.

Piéu kién: —3<x<6

Theo bt dang thic Cauchy-Bunhiacopsky-Schwarz 0.5-
T 3 0.25
VT =3+ x+/6-x<3/2,"= x=7
Mait khac, 4x* —12x + 27 = (2x—3)2 +18. Suy ra
VP =8 —12x+ 27 232, =" e x= 5. 0.5-
; 2 0.25
Viy, phuong trinh d cho c6 nghiém duy nhét x = >
Theo bat dang thuc Cauchy-Bunhiacopsky-Schwarz ching minh
duoc
2 2 2 2
po X Y 2 (Xty+z)  xdy+z 0.25
X+Y Yy+z z+X 2(X+y+12) 2
Dau dang thirc xay ra khi va chi khi x=y=1z.
Theo bat dang thac AM-GM, ta c6
LS AN xy,uz\/ﬁ,ﬂz\/ﬂ.
2 2 2
Suyra
X+Y Y+ Z+X 095

o XtYtz_ g T Ty ayyzedax

2 2 2

Dau dang thirc xy ra khi va chi khi x=y=z= %

1
2
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