SO GIAO DUC VA PAO TAO HA Npl PE OLYMPIC MON TOAN 11
CUM TRUONG THPT THANH XUAN- NAM HQC 2018 — 2019

Céau 1.

Cau 2.

Cau 3.

Cau 4.

Caub.

CAU GIAY-THUONG TiN Man: Toan ‘
Thoi gian: 120 phat (Khéng ké thoi gian phdt dé)

Giai cac phuong trinh sau:
1) 1++/35sin 2x = cos 2x .

2) 9sin X +6cosx—3sin2x+Ccos2x =8 .

1) Hoa c6 11 bi thu va 7 tem thu khac nhau. Hoa can giri thu cho 4 ngudi ban, moi ngudi 1 thu.
Hoi Hoa c0 bao nhiéu cach chon ra 4 bi thu va 4 tem thu, sau d6 dan moi tem thu 1én moi bi

thu dé gui di? i N

2) Mot bai thi trac nghiém khach quan gom 5 cau hoi, moi cau c6 4 phuong an tra loi, trong do
c¢6 1 phuong an tra oi dung, 3 phuong an sai. Tinh xac suat dé mot hoc sinh 1am bai thi tra loi
dung duoc it nhat 3 cau hoi?

Tim hé s6 ciia s6 hang chira x*° trong khai trién Niuton ctia biéu thic (2+3x)" biét n 1a so

nguyén duong théa man hé thae C; ,+CZ  +..+C)  =2"-1.
Yx+7-5-x*

1) Tinh gi6i han sau lim
x—1 X—1
2) Cho tam giac ABC c6 d6 dai 3 canh 1ap thanh mot cap s nhan. Ching minh rang tam giac

d6 ¢6 2 goc trong ma sé do khong vuot qua 60°.
Cho tir dign ABCD

1) Goi E,F,G lan luot la trong tm céc tam giac ABC, ACD, ABD .

a) Ching minh (EFG)//(BCD).

b) Tinh di¢n tich tam giac EFG theo dién tich cua tam gidc BCD.

2) M 1a diém thugc mién trong cua tam giac BCD. Kéqua M duodng thang d // AB.

a) Xéc dinh giao diém B’ ciia duong thang d va mit phang (ACD).

b) Ké qua M cac duong thang lan luot song song véi AC va AD cit cac mat phang
4 H i ! /. - N MB, MC’ MDl
(ABD),(ABC) theo tht tu tai C',D’. Chung minh rang: B AD =1.

¢) Tim gié tri nho nhat cua biéu thuc T = \/ \/ \/ .
MB’ MC’ MD'

Thi sinh khéng dwoc sir dung tai liéu va may tinh cam tay.
Giam thi coi thi khong gidi thich gi thém.

Hovaténthisinh:. ..o
SO DA0 AANN:. . oo



Céau 1.

Cau 2.

HUONG DAN GIAI CHI TIET

Giai cac phuong trinh sau:
1) 1+ J/3sin 2x = cos 2x

2) 9sin X +6c0osXx—3sin2x+cos2x =8

Loi giai
1) 1++/35in2X = €05 2X <> /3sin2x—cos2x =—1
<:>£sin2x—30052x=—1 c>coszsinZX—sianost:—1
2 2 2 6 6 2
x-ZE-_Z kon X=Kkr
. V4 1 . V4 6
&sin 2X—— [=——=sin| —— | & = 2 .
( 6) 2 ( GJ V4 V4 X=—+kr
2X—E:7Z'+E+k27[ 3

2) 9sinx+6c0sx—3sin2x+c0s2x =8 <> (6cosx—3sin 2x)+(cos2x+9sinx—8)=0
< (6cosx—6sin xcosx) +(1-2sin’ x+9sin x-8) =0
<> 6c0sx.(1-sin x) +(-2sin® x+9sinx—7) =0

<> 6cosx.(1-sinx)—(2sinx—7)(sinx—1)=0 < (sinx—1)(-6cosx—2sinx+7)=0

sinx=1< x:£+k27z
= 2

6cosx+2sinx =7 (*)

Phuong trinh (*) v nghiém vi cé a”+b® =40 <49 =c?.
Vay phuong trinh da cho cé nghiém la x = %'f‘ k27 .

1) Hoa c6 11 bi thu va 7 tem thu khac nhau. Hoa can guri thu cho 4 ngudi ban, méi ngudi 1

thu. Hoi Hoa c6 bao nhiéu cach chon ra 4 bi thu va 4 tem thu, sau d6 dan moi tem thu 18n moi

bi thu dé giri di?

2) Mot bai thi tric nghiém khach quan gdm 5 cau hoi, mdi cau c6 4 phwong an tra loi, trong
d6 c6 1 phuong 4n tra 1oi diing, 3 phuong 4n sai. Tinh xac suat dé mot hoc sinh lam bai thi tra
161 dung duoc it nhat 3 cau hoi?

Loi giai
1) Chon 4 bi thu tir 11 bi thu c6 C;} cach.

Chon 4 tem thu tir 7 tem thu ¢6 C; cach.

Dan 4 tem thu va 4 bi thu vira chon c6: 4! cach.
Gui 4 bi thu da dan 4 tem thu cho 4 nguoi ban cé: 4! Céach.

Vay c6 tat ca: C;}.C;.41.41=6652800 cach.
2) Xa&c suat d¢ mot hoc sinh tra loi ding 1 cau la 7 tra loi sai 1 cau la %
1Y/(3

3 2
XA&c suat & mot hoc sinh tra 1oi ding dung 3 caula: C2| = | [ S | = 45 .
4 4 1024



4
Xéc suat ¢é mot hoc sinh tra 101 diing diing 4 cau 1a: c;&j (%)

15
1024
. LT S . T P i | ° 1
Xac suat d¢ mot hoc sinh tra loi dungca5caula: C..| = | =——.
4 1024
4 15 1 61
+ - = .
1024 1024 1024 1024
Cau3. Tim h¢ s6 cua sé hang chira x*° trong khai trién Niuton cta biéu thuc (2+3x)" biét n 1a sé

Vay xac suit ¢ mot hoc sinh tra 11 dung it nhat 3 cau la:

nguyén duong théa man hé thac C;, , +CZ  +..+C)  =2"-1.

Loi giai
Taco: C,,,+C2 ,+..+C)  =2*-1<C) +C  +CZ  +..+C) =27,
Lal Cé: C§n+1 + C;nJrl + C22n+1 t..t C;n+l = C;:il + C2nr-:—+21 + C2nr-':—+31 to.t CZZ::]:.L '
Mt khéc: (1+1)"" =C2 , +Ch., +C2 , +...+ Ch , +CI% +CI2 4 C2 4.+ C2 L,

S22 =220 2" =2" » 2n+1=21<n=10.
Xét khai trién Niuton (2+3x)", ta ¢6: (2+3x)"° =C3 2" +C} 2% (3x)' +...+Ci2 (3x)".
Suy ra h¢ s6 cua s6 hang chira x™ 1a: C93'° =59049.

3/ _Je_ 2
Caud. 1) Tinh gi6i han sau lim X+7 15 X,
X—>. X_

2) Cho tam gi4dc ABC c6 do dai 3 canh lap thanh mot cép s6 nhan. Ching minh rang tam
gidc d6 ¢6 2 goc trong ma s6 do khong vugt qua 60°.

Giai:
3 _ _ 2 3 _ _ _ 2 3 _ _ _y2
1) Taco lim X ZVO=X i WX P=242-N0=X0 WX+ T =2 oy 220 =X
x—1 X—=1 x—1 X—-1 x—1 X—1 x—1 X—1
=lim x-1 +lim (X—l)(X—i—l)
Hl(x—l)(3(x+7)2+2\3/x+7+4) H1(X—1)(2+\/5—X2)
. 1 . X+1 1 1 7
=lim +HiM——— =+ -=—

x—1 3’(X+7)2 +23,X+7+4 X1 9oy /5_X2 12 2 12 '

2) Gia st do dai ba canh cua tam gidc ABC lan luotla a, b, ¢>0.
Khoéng mat tinh chét tong quat gia st 0<a<b<c.
]?0 ba canh lap thanh cép s6 nhan nén ta c6 b® = ac.
Ap dung dinh 1y Cos trong tam giac ta co:
b? =a? +c? —2ac.cosB < a? + ¢? — 2ac.cosB = ac
a’+c’—ac a’+c® 1
& c0sB=——— < cosB= .
2ac 2ac 2
2 2
a +c —lzl: B < 60°.
2ac 2 2

Mit khac a*+c® > 2ac Va,c nén cosB=

Ma a<b= A<B<60°.
Vay tam giac ABC ¢6 2 goc c¢6 s6 do khong vuot qua 60°.
Cau5. Chotuedién ABCD.



1) Goi E,F,G lan luot la trong tdm cac tam giac ABC, ACD, ABD..
a) Chung minh (EFG)//(BCD).

b) Tinh dién tich tam giac EFG theo dién tich cua tam giac BCD.
Loi giai

a) Goi M,N,P lan luot 1a trung diém BC,CD, DB.

Theo tinh chét trong tam ta c6 SE :E = 2 = EF//MN .
SM SN 3

Ma MN < (BCD) nén EF//(BCD)(1).

Chimg minh tuong tw tacé EG//(BCD)(2).

Tir (1) va (2) tacé (EFG)//(BCD) (dpem).

EF _SE _EG _ 2 qpeo dinh Iy Talet).
MN SM _ MP 3
1 .
~—EF.EGsin GEF
 Sere _ 2 ~=F EC _2(3) (Do (EF;EG )= (MN;MP))
S s 5 MN.MPsin NP MN MP 9

b) Ta co

1 .
—MN.MPsin NMP CMN MP 1

- BD'CD_Z( )

Mit khac = Sume _ 1
Sagcp 5 BD.CDsin BDC

Tir (3) va (4) taco S_G:% Vay Sy :%SABCD |

ABCD

2)



a) Trong mat phang (BCD) BM NCD ={E} .
Trong mit phang (ABE) Ké MB'// AB (B’ € AE)=>d = MB’
B'ed
)} — d(ACD)={B)
B’e AE —(ACD)
b) Trong mat phing (BCD) CM nBD ={F} ,DM nBC ={G}
Trong mit phang (ACF) Ké MC'// AC (C' € AF)
Trong mit phang (ADG) Ké MD'// AD (D’ € AG)
MB' _ME _ Sy )
AB  BE S,
mMcC’ — SMBD (2) .MD’ _ SMBC (3)
SBCD AD SBCD
Tir (1),(2),(3) = MB' MC' MD'_ Syco +Syso +Susc
AB  AC ' AD Seco

., MB" MC'" MD’ MB'.MC'.MD’
c) Taco + + >33
AB AC AD AB.AC.AD
1 27
= >
MB'MC'.MD’ AB.AC.AD

\/ \/ \/ 53 \/ ABAC.AD _ ., \/27.AB.AC.AD _3f3
MB" VMC' \MD’ MB'.MC'.MD’ AB.AC.AD
u

Taco: MB'/| AB =

Tuong tu

=1

A B’ MC' MD' 1 ME MF MD 1
= xayra@ ==
AB AC AD 3 BE CF DG 3

<M latrong tim ABCD.

Da



