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TRUGNG THPT CHUYEN PE KIEM TRA CUOI HOC Ki |
HA NOI - AMSTERDAM Nam hoc: 2023 - 2024

Mon: Toan I6p 9
Thai gian lam bai: 90 phut
(Khéng ké thdi gian giao dé)

OE CHINH THUC

Bai | (3,0 diém).

Jx+1 . Jx 2 2

———vaB= - -
X+4 Yx-1 x+1 x-1

1) Tinh gid tri cGa biéu thic A khi x = 4.

Cho hai biéu thic A = v3i x>0 va x = 1.

2) Rut gon biéu thic B.

3) Tim t4t ca cdc gid tri cda x thod man diéu kién dé P = AB dat gid tri I6n nhat.

Bai Il (2,0 diém).

Trong m3t phdng toa dé Oxy, xét duting thang (d):y =mx—3 vdi m 0.

1) Goi A la giao diém cla dudng thang (d) va truc Oy. Tim toa d6 cua diém A.

2) Tim tat ca cdéc gid tri cia m dé dusng thang (d) cat truc Ox tai diém B sao cho OA =20B.
Bai Il (1,0 diém).

Mét mdy bay cdt cdnh vdi van téc 100m/s va bay |1én theo mét dudng thang tao vdéi mat dat mot
g6c 30°. Hadi sau bao nhiéu phut thi may bay dat dudc db cao so véi mat dat la 4500m. Gia su
mat dat bang phang va van téc mdy bay khéng daéi.

Bai IV (3,5 diém).

TU diém A ndm ngoai (O) vé 2 tiép tuyén AB, AC dén (O) (B, C Ia cdc ti€p diém). Goi M 13

chén dudng vuéng géc ha tir C 1én AB, dudng thing qua O vudng géc véi CM tai E cat canh
AC tai P.

1) Chiing minh cdc diém A, B, O, C cung nam trén mét dudng tron va td gidc OBME |a hinh chir
nhat.

2) Ching minh rang hai tam gidc MBO va BOP déng dang.

3) Goi F I3 giao diém cta BP véi OM. Chiing minh: FBC = FOA va AFC = 90°.

Bai V (0,5 diém).

Vi cac s6 thuc khdng 4m a, b thod man a+b <3, tim gid tri I6n nhat ca P =/a? + 3 ++/b? + 3.
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TRUGNG THPT CHUYEN DPE KIEM TRA CUOI HOCKI |
HA NOI - AMSTERDAM Nam hoc: 2023 - 2024

Mén: Toan I6p 9
Thai gian lam bai: 90 phut
(Khéng ké thdi gian giao dé)

OE CHINH THUC

Bai | (3,0 diém).

\/_+1 va B= \/; 2 2 vii x>0 va x = 1.
Jx-1 x+1 x-1

1) Tinh gid tri cGa biéu thic A khi x = 4.
2) Rt gon biéu thic B.

Cho hai biéu thidc A =

3) Tim t4t ca cdc gid tri cda x thod man diéu kién dé P = AB dat gid tri I6n nhat.

Li giai

1) Véi x = 4 thod man diéu kién x>0 va x = 1.

Thay x =4 vao biéu thdc A= \/;+1’ ta dudc: A—\/_-‘_1 E
xX+4 4+4 8

Vay véi x =4 th A:%.

2) V6i x>0 va x#1, tacé

= Jx 2 2 :\/;(\/;Jrl)_z(\/;_l)_z:x+\/;—2\/;+2—2
et e xm1 o (Jee)(vxoen) (Vx—1)[v+1)
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3)Véi x>0vax#1, tac6 P=AB=

Vay véi x>0 va x#1 thi B=

Jx +1 \/;_\/;

x+4 '\/;+1_x+4'

1 Jx 1_4\/§—><—4_—J;2)2
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NG
NG

Hotline: 1900 633551 3



GIAI PHAP HOC ONLINE HIEU QUA | | www.onthi123.vn

D4u "=" xdy rakhi Vx -2 =0 x =2 < x = 4. (thda man diéu kién)
Vay gid tri I6n nhat cha P |a % khi x = 4.

Bai Il (2,0 diém).

Trong m3t phdng toa dé Oxy, xét duting thang (d):y =mx—3 vdi m = 0.

1) Goi A la giao diém clia dudng thang (d) va truc Oy. Tim toa d6 cla diém A.

2) Tim tat cd céc gid tri cla m dé dudng thang (d) c3t truc Ox tai diém B sao cho OA =20B.
L&i gidi

1) Vi A thudc truc Oy nén toa d6 diém A la A(O;a).

Vi A(0;a) thudc dudng thing (d):y =mx—-3 nén a=m.0-3=a=-3.

Vay A(0;-3).

2) Vi B thudc truc Ox nén toa dé diém B Ia B(b;0).

Vi B(b;O) thudc dusng thang (d):y:mx—3 nén O:m.b—3:>b:i véi m = 0.
m

Khi dé: OA=\—3\=3 va OB=|§|=3 véi m 0.
m| |ml

Theo baira, ta cé: OA=20B= 3= ‘%‘ = ‘m‘ =2&me {—2;2} (thod man m=0).

Vay m e {—2;2} la cdc gid tri can tim.

Bai Il (1,0 diém).

Mot mdy bay cat cdnh vdi van téc 100m/s va bay Ién theo mét dudng thang tao véi mat dat mot
g6c 30°. Hadi sau bao nhiéu phut thi may bay dat dudc d6 cao so véi mat dat la 4500m. Gia s
mat dat bang phang va van t6c mdy bay khdng déi.

L&i giai

Goi A la vi tri mdy bay b3t d4u bay I&én, C la diém ma may bay C
dat dudc dd cao 4500m so véi mat dat, B |a hinh chiéu cta C

lén m3t dat. Khi dé gdc tao bdi hudng bay 1én clia méy bay so vdi

m3t a4t 13 BAC.

— 300
Do d6 BAC = 30° va BC =4500m. A° ‘B

Xét tam gidc ABC vudng tai B, ta cé: SiNBAC :%
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BC 4500
sinBAC sin30°
Thai gian tU ldc cat cdnh dén khi mdy bay dat dudc dd cao so véi mat datla 4500m |la:

= AC=

=9000 (m).

9000:100 =90 (gidy) = 1,5 (phit)
Vay sau 1,5 (phut) ké tu Itc cat cdnh, mdy bay dat dugc db cao so vdéi mat dat 1a 4500m.
Bai IV (3,5 diém).
TU diém A ndam ngoai (O) vé 2 tiép tuyén AB, AC dén (O) (B, C Ia céc ti€p diém). Goi M 13

chén dudng vuéng géc ha tir C 1én AB, dudng thing qua O vudng géc véi CM tai E cat canh
AC tai P.

1) Chiing minh céc diém A, B, O, C cung nam trén mét dudng tron va td gidc OBME |a hinh chir
nhat.

2) Ching minh rang hai tam gidc MBO va BOP déng dang.

3) Goi F |a giao diém clia BP vdi OM. Ching minh: FBC = FOA v AFC = 90°.

L&i giai

1) Vi AB, AC I3 cdc tiép tuyén
ctia (0) nén OBA = OCA = 90°
= AOAB, AOAC Ian lugt vudng
tai B va C.

Do dé B, C cung thubc dusng

tron dudng kinh OA hay céc
diém A, B, O, C cung nam trén

mdt dudng tron.

Vi CM L AB nén BME = 90°.

Vi OE L CM nén OEM = 90°.

Xét tif gidc OBME cé6 MBO = BME = OEM = 90°

= OBME la hinh chif nhat.

2) Ap dung hé thic lugng trong tam gidc vudng vao tam gidc OPC vudng tai C, dudng cao CE,
ta cé: OC* = OE.OP.

Ma OC = OB va OBME Ia hinh chir nhat (ching minh trén) nén OE = BM
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BM OB
0B OP

= OB’ =BM.OP =

Vi OBME 13 hinh chif nhat nén BOP = 90°.

Xét AMBO vi ABOP cé: OBM = BOP = 909, % = % = AMBO« ABOP (c.g.c).

3) Goi H |a giao diém cdia OA va BC; | 1a giao diém ctia OF va BH.
Theo tinh chat hai ti€p tuyén c3t nhau, ta cé: AB=AC.
Ma OB =0C nén OA Ila trung truc cla doan thang BC = OA 1 BC tai H.

Theo chding minh c4u 2, ta cé: AMBO < ABOP = BOM = OPB

— — — -

— BOM + OBP = OPB + OBP = 90° = OFB = 90°.

Xét ABIF vudng tai F va AOIH vudng tai H cé BIF = OIH (d6i dinh) nén ABIF < AOIH (g.g)
— IOH = IBF = FBC = FOA. (1)

Goi G la giao diém ctia MC va OA.

OH _BH
T CH’
Ma OA la trung truc ciia BC nén BH=CH = 0OH=HG = 0G =20H.

Vi MC L OP va OB L OP nén OB//CG =

Xét AOHB va AGEO cé: BHO = GEO = 90°; OBH = GOE (cling phu véi BOG)
OB BH

= AOHB«AGEO (g9.9) = =— — OB.OE = BH.OG = BH.2.0H =BC.OH.
OG OE
M3 OE = BM nén OB.BM = BC.OH = BF.OM =BC.oH = 21 _ BF
OM BC’

Lai c6: OB? = OF.OM = OH.0A = - Ol

OM OA’

BF OF

S == 2
VT Bc oA 2)

Tir (1) va (2), suy ra AOAF« ABCF (c.g.c) = OFA = BFC = CFA = OFB = 90°.

Bai V (0,5 diém).

V4i cdc s6 thuc khdng 4m a, b thod man a+b <3, tim gid tri I6n nhat cla P = Ja? +3 ++b% +3.

L&i giai
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S g NV . |0<a<3
Vi a, b la cic so6 thuc khéng @mva a+b <3 nén .
0<b<3

Vi0<a<3 nén a(a—3)£0<:>a2£3a.

Vi0<b<3 nén b(b—3)sO<:>bzs3b.

Suyra 3P =322 +9 +V3b2+9 <va? +6a+9+/b* +6b+9 =a+3+b+3<9

= P <343.
D4u "=" xdyrakhia=0;b=3 hodac a=3;b=0.

Vay gid tri I6n nhat cia P bang 3V3 khia=0;b=3 hoac a=3;b=0.
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