TRUONG THPT QUE VO SO 1 Ki THI KHAO SAT HOC SINH GIOI
NAM HOC 2020-2021
DE CHINH THUC
Mén thi: TOAN - Lép 11 THPT
Thei gian: 150 phat (khéng ké thoi gian giao dé)

Cau 1 (2 diém). Cho (Rn) 1y =x—2mx+m’ +m. Biét rng (Pm ) ludn cat dwdrng phan giac goc phan tw thié nhat
tai hai diém A, B.Goi 4,, B,lan Iwgtla hinh chiéucta 4, B 1én Ox, A,, B,lan lwgtla hinh chiéucta 4, B
len Oy . Tim m dé tam giac OB, B, c6 dién tich gép 4 1an dién tich tam giac OA4 4, .

Cau 2 (4 didm).

2sin2x —cos2x—Tsinx+4++/3 B

1.
2c0sx+\/§

1. Giai phwong trinh

y3—4y2+4y=\/x+1(y2—5y+4+\/x+1) (1)

2.Giai hé phwong trinh
V¥ =3x+3+6x-T=)"(x=1) +(»* -1)\B3x-2 (2)
Cau 3 (4 diém).

1. Chirng minh rang (C;O22 )2 —(Cfm)

2 30\ 2021)? 20222 1011
+(C2022) _'"+(C2022 ) _(Czozz ) = C2022 +1.
2.Cho da giac déu A 4, ...4,,,, ndi tiép dwdng tron tam O, chon ngéu nhién 4 dinh bat ky cta da giac do. Tinh
xac suat dé nhan dwoc mot t& giac cé ding mot canh la canh cia da giac.
Cau 4 (2 diém). Nha anh A mudn khoan mét céi giéng sau 20 mét dung dé Iy nwéc cho sinh hoat gia dinh.
C6 hai co s& khoan giéng tinh chi phi nhuw sau:
Co s& |: Mét thir nhét 200 nghin déng va ké tir mét thi hai tré di, gia ciia mdi mét ting thém 60 nghin déng so
v&i gia cia mbi mét trwde do.
Co s& Il: Mét thi» nhat 10 nghin ddng va ké tir mét thir hai trd di, gia ctia méi mét gap V2 13n so voi gia cla
méi mét trwde do.
Hai gia dinh anh A dé tiét kiém tién thi nén chon co s& nao dé thué, biét rang hai co sé trén c6 chét lwgng khoan la
nhw nhau.
Cau 5 (6 diém).
1.Trong mat phéng hé toa d Oxy cho hinh thang can ABCD c6 hai dwdng chéo BD va AC vudng géc véi
nhau tai H va AD=2BC . Goi M la diém ndm trén canh AB sao cho AB =3A4AM , N latrung diém HC . Biét
B(—l;—3) , dwong thang HM di qua diém T(2;—3) , duong thdng DN c6 phwong trinh x+2y—2=0. Tim
toa dé cacdiém 4, C va D.
2. Cho hinh chop S.ABCD c6 day ABCD la hinh thang can, AB//CD, AB = 2CD . Cac canh bén cé d6 dai
bang 1. Goi O la giao diém ctia AC va BD. | la trung diém cta SO. M&t phang (a’) thay ddi di qua / va cét
SA4, SB, SC, SD lanlwottai M, N, P, Q. Tim gia tri nhd nhéat cta biéu thirc
1 1 1 1
= >t T R
28M° 2S8N° SP° SO
3. Cho hinh lang tru t giac ABCD.A,B,C,D,, mat phang (a) thay dbi va song song v&i hai day cla l&ng tru
lan lwot cat cac doan thang AB,, BC,,CD,, DA, tai M, N, P,Q . Hay xac dinh vi tri cia mat phang (a) dé tw
giac MNPQ c6 dién tich nhé nhat.
Cau 6 (2 diém).
1. Cho a,b,c la céc sb thwe dwong thod méan abc =1. Chirng minh bét déng thirc

ab N bc N ca
at+b* b+t F+a’
2. Gidi phwong trinh \/1 +2020x + \/1 —-2020x = (1 +202 lx)le -2021x + (1 -202 lx)le +2021x .

a+b++

>2.
2

Hét



HUONG DAN CHAM VA THANG DIEM
(Gém c6 06 trang)

Cau NOI DUNG Piém
2I0 Cho (Bn):y:x2 —2mx+m” +m. Biét ring (Pm)luén cat dwong phan giac géc phan tw
diém | thi nhét tai hai diém A, B.Goi 4,, B, 1an Iwot la hinh chiéu cua A, B 1én Ox, 4,, B, 20
Ian Iwot 13 hinh chiéu caa 4, Blén Oy.Tim m dé tam giac OB, B, c6 dién tich gép 4 lan ’
dién tich tam giac OA4 4, .
. N N P . R 2 2 xX=m
Xét phwong trinh hoanh do giao diem: x™ —2mx+m” +m=x < . 0,5
x=m+l
“TH1:
A(m;m)= 4 (m;0); 4,(0;m).
B(m+1;m+1):>Bl(m+1;0);BZ(O;m+1). 075
! m=1
Khido Spps =4S4 & (m+1) =4—m’ & -1
m=—
3
""" TH2
B(m;m)=> B, (m;0); B,(0;m). 0,75
A(m+1;m+1):>A1(m+1;0); AZ(O;m+1).
1 1 m=-2
s oan 2 2
Khi do Sppp =4S0, 4, <:>Em =4.E(m+1) = m:__z.
3
Vay co 4 gia tri cia m théa man yéu ciu dé bai.
T . .
2sin2x—cos2x—7sinx+4++/3
4,0 | 1. Giai phwong trinh al al al f =1. 20
diém 2cosx+/3 ’
A a Sr
Dieu kién: x # *—+ k271 (*).
6 0,5
_Phuong trinh tvong duong 2sin2x—cos2x—7sinx+4+y3=2cosx+y3 |
& 2sin2x—cos2x—7sinx—2cosx+4=0
<:>(2sin2x—2cosx)—(l—2sin2x)—7sinx+4=0 05
< 2cosx(2sinx—1)+(2sinx—1)(sinx-3)=0




. . 2sinx—1=0
<:>(251nx—1)(smx+2cosx—3):0<:> ) .
sinx+2cosx—3=0
o Gigi(1):

x=£+k27r
sinx=—< 6
2

x:5—ﬂ+k27r
6

e Giai(2): sinx+2cosx =23 vénghiémvi 1> +2° <37

Doi chiéu diéu kién (*) phwong trinh ¢6 ho nghiém x = g+ k2x (k € Z).

0,5

2. Giai hé phwong trinh

y3—4y2+4y=\/x+1(y2—5y+4+\/x+1) (1)

2 x2—3x+3+6x—7=y2(x—1)2+(y2—1)\/3x—2 (2) .

2,0

Diéu kién: x 2% *)

Phwong trinh (1) <:>y(y—2)2 :\/E[(y—2)2—y+\/E}
@(y—ﬁ)[(y—2)2+ x+1}=0 @y=\/m

Thé y = Jx +1 vao phuong trinh (2) ta cé:

2 x2—3x+3+6x—7=(x+l)(x—1)2+xm
2 3x43+6x-T=x"—x* —x+1+x3x—2
@2(m—1)=x(m—x)+x3—7x+6

x> =3x+2 3x-2-x R
=2 =X +(x"=3x+2)(x+3
VP S3x4341 V3x-2+x ( )( )

x> =3x+2=0 (3)
et 2 X

xX+3- -
Jx?=3x+3+1 3x-2+x

e Gidi(3)tadwoc x=1;x=2

2 3 X _
Jrr —3x+3+1 V3x-2+x

<:>x+[2—;]+(1—;j—0
Vx*=3x+3+1 V3x—2+x
24x? =3x+3 N3x -2
x+ +
Va2 —3x 4341 V3x-2+x
Déi chiéu diéu kién (*) suy ra tap nghiem héla S = {(1;&),(2;\/3)}.

e Gidi (4): phwong trinh x+3—

=

= 0v0 nghiém vi vé trai luén dwong véi Vx > 5

0,5

0,5

0,25

0,5

m
4,0
diém

1. Chirng minh riing (Clyy, ) —(C2,) +(Chn ) =t (CI2Y —(C22) = Clotl +1.




(Céozz )2 - (C22022 )2 + (C23022 )2 _-""'(sz(())zzz1 )2 - (sz(())zzzz )2 = Cégzlé +1
< (Cgozz )2 - (Céozz )2 + (C22022 )2 - (C23022 )2 T (sz(())zzz1 )2 + (szgzzzz )2 = _Czl(())zlé

2022 0 1 2,2 3,3 2022 2022
(1+x)" = Cpy +xChy + X°Crppy + X’ Coppy + e+ X2 gy
2022 2022 ~0 2021 1 2020 ~2 2019 ~3 2021 2022
(x - 1) =X C2022 —-X C2022 +Xx C2022 —-X C2022 o= xczozz + C2022
. 2022 2 2022 2020 0,75
Hé s6 x~ trong khai trién (1+x) (x—l) la
0 )? )2 2 )2 32 20212 2022')?
(C2022 ) - (Czozz ) + (Czozz ) _(Czozz ) +-"_(C2022 ) + (Czozz ) .
2022 2020 22022 & k k 2k
Ma (1+x)" (x=1)"" = (1-x7) " = > Chpy (-1) 05
k=0
. R 2022
Hé s6 ciia x*** trong khai trién (1 —xz) la —Cio 0
R 5
Vay c6 dieu phai chirng minh.
2. Cho da gidc déu A4 4,...4,,,, ndi tiép dwérng tron tam O, chon ngau nhién 4 dinh bat ky
cla da giac d6. Tinh xac suat dé nhan dwoc mét tir giac cé dung mét canh la canh cia da 2,0
| giac.
Xac dinh dwoc khdng gian mau va tinh sb phan tir ciia khéng gian méu n(Q) = C;m 0,5
Xéac dinh dwoc bién cé, chi ra (’ng v&i mdi canh c6 (1'22019 (chia 2016 cai keo cho 3 ban ma ban
nao cling cé keo) t& giac théda man bai toan. 05
n(A)=202O sz019 0,5
Xac suét can tim 1a 05
n(A4 12
)2 12
n (Q) 2017
IV | 1. Nha anh A muén khoan mét cai giéng sau 20 mét dung dé lay nwéc cho sinh hoat gia
2,0 | dinh. C6 hai co s& khoan giéng tinh chi phi nhw sau:
diem | co sé I: mét thie nhit 200 nghin ddng va ké tir mét thee hai tré di, gia cia méi mét ting
thém 60 nghin déng so véi gia cia méi mét trwéc dé.
) R . . ] 2,0
Co s& II: mét thir nhat 10 nghin dong va ké tir mét thir hai tré di, gia cia moi mét gap \/5
lan so v&i gia ctia mo6i mét trwéc do.
Hoi gia dinh anh A dé tiét kiém tién thi nén chon co s& nao dé thué, biét ring hai co’ sé&
trén c6 chat lwong khoan la nhw nhau.
Co s& I: Goi u, (nghin dong) la sé tién chi phi khoan giéng & mét thir 7.
Theo gia thiét ta cé u, =200 va u,,, =u, +60 0,5
Chirng minh day sb u, 1a mot cap s cong c6 cong sai d =60 .
"Vay sb tién thanh toan cho co s& | khoan giéng khi khoan giéng sau 20 métla: |
20.19 3
Sy =uy +uy .o+, =200, + d =15400 (nghin dong). 0,5
Co s& II: Goi v, (nghin dbng) la sé tién chi phi khoan giéng & mét the 7.
Theo gia thiéttaco v, =10 va v ,, = vn\/z 0,5
Chtrng minh day s6 v, 1a mot cap s6 nhan c6 cong bdi g = J2.
"Vay sb tién thanh toan cho co s Il khoan giéng khi khoan giéng sau 20 métla: |
20
-1 X
Sy =V +V, vy, =V, =24697 (nghin dong). 0,5

Vay gia dinh anh A nén thué co sé |.




1. Trong mat phang hé toa dd Oxy cho hinh thang can ABCD cé hai dwéng chéo BD va
AC vuéng géc vé&i nhau tai [/ va AD=2BC .Goi M la diém nam trén canh 4B sao cho

AB =3AM , N latrung diém HC . Biét B(—l;—3) , dwong thang HM di qua diém 2,0

T(2;—3) , dwong thang DN c6 phwong trinh x+2y—2=0. Tim toa d cac diém A, C

vaD.

Taco ABCD 1a hinh thang c&n nén c6 hai dwong chéo BD va AC vubng goc véi nhau tai 0,5
H onén HB=HCHA=HD.
Ta dat HB = HC = a,HA = HD =b (a,b>0) , khi do:

v =M ga  MA g _2HA L HB

AB AB 3 3
vV | DN -DH+1HC
6,0 SR
diém
Suy raHM.DN =| 2HA +>HB || DH + 2 HC |- L HAHC + SDHHB = Lab+ tap-0 . | ©F
3 3 2 3 3 3 3

Do d6 HM 1 DN

Buong thang HM diqua T'(2;-3) vavuéng goc véi DN nén co phwong trinh 1a:

20—y-T7=0 .

Goi H(t;2t—7)e HM . Theo dinh li Talet ta co: HD _AD _ 2 va HD,HB nguoc hwéng

HB BC
nén HD =-2HB ,suyra D(3t+2;61-15). 05
Matkhac D e DN nén 3t+2+2(6:—15)-2=0<1=2= H(2;-3)= D(8;-3).
'Nhanxétréng H =T, dwong thdng BD : y=-3. |
Puwong thang AC di qua H va vudng goc véi BD cé phwong trinh: x—2=0.
. x=2 x=2
Toa d6 diém N 1a nghiém clia hé phwong trinh: = = N(2;0).
x+2y-2=0 y=0
Vi N latrung diém ciia HC nén C(2;3). 05
- - )CA -2 = 0 _)CA =2
Mt khac HA =—-4HN < = = A(2;-15).
y,+3=-4(0+3) |y,=-15

Vay toa do ba diém can tim 1a A(2;—15), C(2;3), D(8;—3).

2. Cho hinh chép S.ABCD cé day ABCD Ia hinh thang can, AB//CD, AB=2CD. Céac

canh bén c6 do dai bang 1. Goi O la giao diém cua AC va BD. | la trung diém cua SO. Mt

phing () thay dbi di qua / vacit S4, SB, SC, SD lan lwgttai M, N, P, Q. Timgiatri | 2,0

1 1 1 1

nho nhét cua biéu thiee 7 =

+ + + :
2SM>  2SN® SP> SO’




Goi K la trung diém cla AB, E la trung diém cia CD
Taco
SA+SB =2SK
SC+SD =2SE
CD//AB — — 33— o — . 3 . __
; :>EK=—OK<:>SK—SE=—(SK—SO)
AB=2CD 2

= ;E@-ESK+SE:>SA+SB+2SC+2SD 28K +4SE =650

0,5

0,5
= SMﬁ+SNS—B+SP£+SQ@—6SO =1251
e SM SN P8 S
Do M, N, P, Q dbng phéng nén ﬁ+S—B+£+2S—D—12 Suyra
SM SN SP SO 05
1 1 2 2 ’
—t—t—t—=
T ) S N
=12°< ! ~+ 12+ 12+ 12 (2+2+22+22)
28M~ 28N° SP- SO
T= 12+ 12+12+ 122 0,5
28M*° 2SN* SP* SQ
Vay min7 =12 khi SM=SN=SP=SQ=%_
3. Cho hinh lang tru te giac ABCD.A B,C,D,, mit phing («) thay déi va song song véi
hai day cua lang tru 1an lwot cét cac doan thdng AB,,BC,,CD,,D4, tai M,N,P,Q.Hay | 2,0

xac dinh vi tri cia mit phéng (o) dé tiv giac MNPQ c6 dién tich nhé nhét.




Gia str mat phéng (a’) cét cac canh AA,, BB,,CC,,DD, lan lwot tai E,F,G,H .
AE _BF _CG _DH
A4, BB, CC, DD,

bat j—jzx,(O<x<1);SDABCD =S voi S lahangsd. Tacd S .0 =S

1

EM _AM _AE __ EQ _AQ_AE _

Do mat phéng (a)//(ABCD) nén ta co:

SAEFH
Chtng minh twong tw ta co:

SAHPQ = x(l_x)SAHGE;SAPGN = x(l_x)SAHGF;SANFM = X(I—X)SAGFE .
Taco SuMNPQ =8- (SAEMQ +Supor + Saron T SANFM)

=S —x(1=2)(Saprn + Sumee + Sunor + Sagrr ) = S —x(1-x)28 = S (1-2x +2x7).

oMNPQ = 5

] S 1
Khi dé SDMNPQ dat gia tri nhé nhat la 5 khi x =5.

Vay mat phang (a) di qua trung diém céc canh A4, BB,,CC,, DD, .

0,5

0,5

0,5

Vi
2,0
diém

1. Cho a,b,c la cac sé thyc dwong thoa man abc =1. Chirng minh bat dang thirc
bc ca

3 3 3
a+b +c + + +
a+b> b+’ C+a

>2,
2

0<(a-b)' =a'—4a’b+6a’h’ —4ab’ +b* < a* +b* +2a°h* > 4ab(a’ —ab+b*)

a’—ab+b*  a*+b? ab l(a bj
< e <
a’+b’ 4ab a*+b* 4

bc 1(b ¢ ca 1{c a
Twong ty cd l—b S-[—-ﬁ-—j; 1—- g_(__g__j_
Do do, cong theo vé cac bat dang thirc trén va st dung bat dang thirc Schur cung gia thiét
abc =1 ta dwoc

3_( ab bc N ca jgl[b+c+c+a+a+bj

& (a*+6%) 2 4ab(a* ~ab+b*)

az+bz+b2+c2 cF+ad’ 4\ a b c
B bc(b+c)+ca(c+a)+ab(a+b) B bc(b+c)+ca(c+a)+ab(a+b)
- 4abc B 4

S%(cf +b +c° +3abc) =%(a3 +b’+¢ +3)

0,5

0,25




Mat khac 3(a’+5° +c*)=3.33(abc) =9 (2)

J’_
a+b* b+t A+adl
bc ca 9
2 >t 3 >t 22_
a +b” b +c¢ ¢ +a 2
DAu dang thirc xay ra khiva chikhi a=b=c=1.

T (1) va (2) suy ra 4{a3+b3+c3+ ab be I }218 025

Dovay a’ +b° +¢* +

2. Giai phwong trinh

J142020x +/1-2020x = (1+2021x)3/1-2021x +(1-2021x)+/1+2021x . 1.0

x*>0=(2021x)" > (2020x)" < 1-(2021x)" <1-(2020x)’

0,25
= 4yf1—(2021x)" < 4y/1-(2020x)" = VT > 41 -(2021x)’

VP =[ (1+2021x)31-2021x + (1-2021x)+1 +2021x]2

S2[(1+2021x)2(1—2021x)+(1+2021x)(1—2021x)1S4 1-(2021x)’
a=1—2021x:> a+b=2 025

b=1+2021x ~ |1-ab=(2021x)"

2(a2b+ab2)S dJab < ab<~Jab < x/%(l—ab) >0, luén dung.

That vay, {

- Cac cach lam khac néu dung van cho diém t6i da, diém thanh phan giam khao tw phan chia trén
co sé& tham khao diém thanh phan caa dap an.



