SO GD&PT VINH PHUC KY THI CHON HSG LGP 12 THPT NAM HOQC 2021 - 2022
—— . Pl THI MON: TOAN - THPT ‘
DE CHINH THUC Thoi gian lam bai: 180 philt, khong ké thoi gian giao de.

mx+25
x+m

Céu 1. Tim tAt ca c4c gid tri cta tham sé m @é ham sd y = ddng bién trén khoang (0; 10).

” . A 1 r. by A . A ’ . p . .
Ciu 2. Cho ham s y = §x3 — mx? +(m2 —l)x, v6i m 1a tham s6. Tim tit ca cdc gid tri cua tham

sb m d& @b thi ham sé @4 cho c6 hai didm cuc tri 4, B sao cho 4, B cach déu dudng thing
d:y=5x-9.
Céu 3. Giai phuong trinh \/5(1 —cos2x)+sin2x—4cosx+8= 4(\/§+1)sin X.

i 2 2019) (2020
Cau 4. Cho f(x)-lf’gz(l ) Tinh § = f(2021J+f('2_0§T)+"'+f(2021) f(ZOZI]

[(x+\fl+x2 )(y+\/1+y2)zl
x,/6x =2xy+1=4xy+6x+1

Céu 6. Cho tip hop E = {10 102,10°%,.. 0’0} L4y ngéu nhién ddng thdi hai s6 tir tap hop E, gid

Ciau 5. Giai hé phuong trinh (x,yeR).

str hai s6 dugc ldy ra 13 x va y (v6i x < y). Tinh x4c sudt dé log_y 1a mot s6 nguyén.

Ciu 7. Cho hinh ch6p S.4BCD ¢6 S4 vudng goc voi mit day, ABCD 1a tir giac ndi tiép dudng tron
duong kinh AC. Goi hai diém M, N tuong ung la hinh chi€u vudng goc cua diém A 1én hai duong
thing SB va SD. Biét S4=a, BD=a+3 vad BAD=60°. Tinh cosin cila géc gifta hai mit phang
(4AMN) va (ABCD).

Céu 8. Cho hinh lang try ABC.A'B'C' ¢6 ddy ABC la tam giac vudng tai 4, canh AC=a va
ABC =30°. Tir gide BCC'B' 1a hinh thoi ¢6 B'BC nhon, miit phing (BCC'B') vudng goc v6i mit
phing (4BC), goc gitta mit phing (4BB'4") va mit phing (4BC) bing 60°. Goi M,N,P,Q lan
Iwot 1a trung diém cla céc doan thing BC, B'C',4'B va A'C. Tinh theo a thé tich cia khéi tir
dién MNPQ.

Cau 9. Trong mit phéng v6i hé truc toa 46 Oxy, cho tam gide ABC c6 goc BAC ti. Puong tron
(C) ngoai tiép tam gidc ABC c6 phuong trinh (C):(x +2)" +(y~2) =25. Duong thing di qua
A va vudng goc véi BC cat dudng tron (C) tai diém K (1 -2) (K khéng trung véi 4). Trong

tAm cia tam giac ABC 13 G(—-I; ?] . Tinh dién tich tam gidc ARC.

Céu 10. Cho x, y Ia c4c sb thuc théa man x+y=+/x—1+2y+2 . Tim gid tri 16n nhét va nho

nhét ctia bidu thirc P = x* + 3* +2(x+1)(y+1)+sv’4-x—y ,

Thi sinh khong duwgce sir dung tai ligu. Cin bg coi thi khong gidi thich gi thém.



SO GD&DT VINH PHUC  KY THI CHON HSG LOP 12 THPT NAM HOQC 2021 — 2022

PE THI MON: TOAN — THPT

PE CHINH THUC Thoi gian: 180 phiit, khong ké thoi gian giao dé.

Cau 1.

N X, o croLe . £ X 1.2 4 mx+25
Tim tat ca cac gia tri cia tham s6 m dé ham so y =

dong bién trén khoang (0;10).
xX+m
Loi gidi
Tap xac dinh: D =R\ {-m}.
2 —
Ta co: y':m—zsz.
(x+m)
D¢ ham sb dong bién trén khoang (0;10) thi
m<-=5
y'>0,Vxe(0;10) [m®-25>0 m>5 m<-10
&
-m¢(0;10) -m¢(0;10) -m<0
-m=>10

m>5

Vay m e (—o0;—10]U(5;+0) 1a cac gia tri can tim.

\ A 1 e \ A N A 5 7 .7 . 5 A
Cho hams6 y = §x3 —mx’ +(m2 —l)x , vO1 m la tham so0. Tim tat ca cac gia tri cua tham s6 m

dé dd thi ham sb di cho co6 hai diém cuc tri 4, B sao cho A, B cach déu duong th:fmg
d:y=5x-9.
Loi giai
¢ Tap xac dinh D=R.
a,=1+0

eTaco vV =x>-2mx+m’>—1¢cd6{
Y {A',:mz—(mz—l):1>0Vm

y

suy ra ham so da cho luén co

hai diém cuc tri véimoi me R.
Cach 1.

¢ Liy y chia y' ta duoc y=(%x—§mjy'—§x+%m(m2—l).

¢ Dat A(x;;y,), B(x,;,) latoa do hai diém cuc tri cua dd thi ham sb da cho, ta co:
V= —le +lm(m2 ~-1),y,= —gx2 +lm(m2 ~1). Do dé, dwomg thing di qua hai diém cyec tri
3 3 3 3
2 1 2
ABlaA:y=——x+—m(m —1).
y=—Sx+gm(m’ 1)

, 2 1 . .
¢ Vi duong thiang A:y = —§x+§m(m2 —1) khong song song vai duong thang d: y=5x-9

nén A,B cach déu duong thang d : y =5x—9 khi va chi khi trung diém / cta doan thang 4B
thudc duong thing d: y =5x—9.
+X, 2

*Taco x, = S =M =—§x1+%m(m —1)=%m3—m:>1(m;%m3—m}

I[m;%mz—mjed:ysz—9c>%m3—m=5m—9c>m3—18m+27=0



Cau 3.

m=3
e (m=3)(m*+3m-9)=0e|  _3135.
2

* Vay —3+34/5 thoayéu céu bai toan.
m=———
2
Cach 2.

A . \ A 7 <R A 1 A . R . , A \ 7
Po6 thi ham s6 ¢6 diém uodn I(m;gm3 —m). bé hai diém cuc tri cach déu dudng thang

m=3

d:y=5x-9 thi I ed hay %m3—m=5m—9<:>m3—18m+27=0<:> 3435 -
m=——
2

m=3
Vay —3+34/5 thoayéu cau bai toan.
==
Giai phuong trinh \/5(1 —cos 2x)+sin 2x—4cosx+8= 4(\/§+1)sinx.
Loi giai
Ta co \/E(l—cos2x)+sin2x—4cosx+8:4(\/§+1)sinx

<:>2\/§sin2x+Zsinxcosx—4cosx—4\/§sinx—4sinx+8=0

<:>25inx(ﬁsinx+cosx—2)—4(\/§sinx+cosx—2):0

& 2(sinx—2)(\3sinx+cosx—2)=0

3sinx+cosx—2=0

<:>sin(x+%):1<:>x:%+k27r, kel.

Vay phuong trinh c6 nghiém: x = %+ k2rx, keZ.

2 2019 2020
Cho f(x)= logz(1 x) Tinh S = f[2021]+f(ﬁ)"‘---‘*‘f(zozl}“f(zozl)-

Loi gidi
PK: 0<x<1.
¢ Taco f(x)= logz( j log, x—log, (1-x).
—X
* Xét:
1 1 2020
lo —log, ——.
f(2021j %820001 %2021
2 2 2019
lo —log, ——.
f(2021j %82 0001 %2021

3 3 2018
— |=log,———log, ——.
S [ j %82 5001 %2021



7 2019 1o 2019_10 2
2021 B2501 B om1

7 2020 _, 2020 1
2021 825001 B2 0001

: k 2021-k 1 ; 2020
¢ Ta thay: + =0,keZ,1<k<2020 vater f| —— | den f| —— | co
Y f[2021) f( 2021 j f[2021j f(2021)

2020 sb hang.

: 1 2 2019 2020
¢ Dovaytong S=f|—— |+ f| — |+...+ + =0
yione f(2021j f(2021j f(2021] f(2021)
(x+\/1+x2)(y+\/1+y2)=1
X7J6x=2xy+1=4xy+6x+1

Loi gidi
(x+\/l+x2)(y+«/1+y2)=1 (l)
xyJ6x—2xy+1=4xy+6x+1 (2)

1
Tu phuong trinh (1) ta co x+vV1+x* =———— S x+V1+x7 =1+)" -y

y+l+y°
< x+V1+ 27 =—y+ 1+(—y)2 <:>f(x)=f(—y) (*)
Xét ham s6 f(t)=t+\/1+t2, teR.

2
B Ly +t>0 ViteR.

J1+7 - J1+7 ’

Suy ra ham s6 1 lién tuc va dong bién trén R.

Giai h¢ phuong trinh:

Taco: f'(t)=1+

Do d6 (*) & x=—y < y =—x. Thay vao phuong trinh (2) ta dugc

XV2x T +6x+1=—4x* +6x+1 < 2x* +6x+1—xV2x* +6x+1—-6x* =0

{xSO
N2xP +6x4+1=-2x 2x*—6x—1=0 x:3_\/ﬁ
= & S 2.
2x% +6x+1=3x x20 -
x> —6x-1=0

3‘f;‘3+‘/ﬁj,(1;—1).

Vay h¢ phuong trinh da cho c6 2 nghiém [ 5

Giasu E = {10;102;103;...;1020} . Ly ngiu nhién dong thoi 2 s6 tir tap hop E, gia sir hai s6 dugc
ldyrala x va y (v6i x<y). Tinh x4c suat sao cho log, v 1a mot s6 nguyén.
Loi gidi
n(Q)=C2 =190.
x=10%; y=10".

logxyzgeZ (aiﬁ; p>a; ﬂ,ae[l;20]:A).



Néu azl:ﬂe{n eN; n 6[2;20]} ={2;3;4;...;20} = B ¢0 19 cach chon.
Néu @ =2= Be{2n|neN; ne[3;20]} = {4;6:8;..;20} = B c6 9 céch chon.

P N e

6;9;12;15;18} = S ¢6 5 cach chon.
8;12;16;20} = S c6 4 cach chon.

Néu a=3= Be{3n|neN; 2<n<6}
Néu a=4:>ﬂe{4n|neN; 2£n£5}
{

Néu a=5= Be{5n|neN; 2<n<4}={10;15;20} = B c6 3 cach chon.
Néu a=6= fe{6n|neN; 2<n<3}=
Néu a=7= f=14= S ¢6 1 cach chon.
Néu o =8= f=16= S c6 1 cach chon.
Néu o =9= f=18= S c6 1 cach chon.
Néu a=10= f=20= £ ¢o 1 cach chon.
Goi A:“log_ y la mot s6 nguyén”

= n(A4)=19+9+5+4+3+2+1+1+1+1=46.
n(4) 46 23

n(Q) 190 95

12;18} = S ¢6 2 cach chon.

= P(4)=

Cho hinh chop S.ABCD c¢6 SA vudng goc véi mit ddy, ABCD 1a tir gidc ndi tiép duong tron
duong kinh AC . Goi hai diém M, N twong tng 13 hinh chiéu vudéng goc cua diém A 1én hai
duong thang SB va SD. Biét SA=a, BD=a+/3 va BAD =60°. Tinh cdsin clia goc gitra hai
mit phing (AMN) va (ABCD).

Loi giai

S

B

Do tir gidc ABCD 1a tir gic ndi tiép duong tron duong kinh AC nén 4B 1 BC, AD 1 DC.
Taco:

BC 1 BA
+)

BC 1 .54

AM 1 SB
+)

AM 1 BC

{CD 14D

+)

= BC 1 (S4B)= BC L AM
= AM L (SBC)= AM 1 SC

= CD L (SAD)= CD L AN
CD 1 54



+)

AN 1 SD
{ = AN L(SCD)= AN L SC

AN LCD
SC L AM
{SC L AN
SC L(AMN)

' {SA 1 (4BCD)

+ = SC L (AMN).

= ((4MN),(ABCD))=(SC,54).

Goi R 1a ban kinh duong tron ngoai tiép tam giac ABD . Khi d6 ta co:
_ BD a3

" 2sinABD  2sin60°
Mit khac R ciing 1a ban kinh duong tron ngoai tiép tr giac ABCD = AC = 2R =2a.

Xét ASAC vudng tai A, ta co: SC=/SA> + AC* = \Ja® +(2a)’ =av5.

Khi d6: cosA/SzzﬁzizL>O: cos(S4,5C) =cosﬁzi.

SC a5 5 J5
Vay cosin cta goc gitta hai mét phang (AMN )va (ABCD) la %
Cho hinh lang tru ABC.A'B'C" ¢6 day ABC 1la tam giac vudng tai A, canh AC=a va
ABC =30°. Tt giac BCC'B’ 1a hinh thoi c6 B'BC nhon, mit phing (BCC'B") vubng goc véi

R

mit phing (ABC), goc gilta mit phing (4BB'A’) va mit phing (A4BC) bang 60°. Goi
M,N,P,Q lan luot 13 trung diém cua cac doan thing BC,B'C’',A'B va A'C. Tinh theo a thé
tich ciia khéi tr dién MNPQ .

Loi giai

N
A

B' '

Xét tam gidc ABC vudng tai A ta co
Bo=—AC @ o AB=BC—AC? =a\f3.
sin ABC sin30°
Goi H 1a hinh chiéu cua B' 1én BC.Khi d6 B'H L (ABC) (do (BCC'B') L(ABC)).
Goi D14 hinh chiéu ctia H trén AB.

AB L(DHB')=> BDH =((4BBA'),(4BC)) = 60°.



pat DH=x—Bp=-—PH % _. /5
tan DBH  tan30°

Xét tam giac BB'D vudng tai D c¢6 B'D* = B'B> — BD’ = 4a” —3x> = B'D =+/4a” —3x" .

Xét tam giac B'DH vuong tai H ta co
1 1
cos B'DH =% & c0s60°=—— 2 & E\/4a2 -3 =xo Z(4a2 —3x2) =x°

Vada* -3x?

44* 2a\/7 2a\/_ 2a\/_
\/—

7

Rt 4a2=7x2:x2=T:>x=

3
1 la\/ga2a\/ﬁ_3a\/7‘

vV AB.AC.B'H =—

ABC.A'B'C' :E- 5 4Ty = 7

= B'H = DH .tan 60° =

Vi Suro :%SMBC va NC'//BC=NC'//(A'BC) do d6 d(N,(4'BC))=d(C',(4'BC)).

1 1
Suyra V, MNPQ VNAMPQ: ZVNA’BC = ZVCCA'Bc-
1 12 1
Mat khac ta lai ¢o: Vi gpc =V cope :EVA'ABCC'B’ :E‘EVABCA’B’C’ ==V scanc-
A 11 1 1 37 a7
Vay VMNPQ :ZEVABCA'B'C' = E ABC.A'B'C' :E- 7 = 28

Trong mit phéng véi hé truc toa o Oxy, cho tam gidc ABC ¢6 gbc BAC ti. Dudng tron (C)
ngoai tiép tam giac ABC c6 phuong trinh (C):(x + 2)2 +(y— 2)2 =25 . Puong thang di qua 4
va vudng goc véi BC cét dudng tron (C) tai diém K (1;-2) (K khéng tring véi A). Trong

16

tam cua tam giac 4ABC la G[—l;?j. Tinh dién tich tam gidc ABC .

Loi giai

* Goi M la trung diém BC.Khi d6 IM L BC véi I(-2;2) la thm duong tron (C).

¢ Goi H=IGN AK .
Do IM // AH nén &p dung dinh ly Talet ta c6



Cau 10.

M IG MG GH=2IG |GH=2IG (1)
AH GH GA AH =2.IM AH =2.IM (2)

2
* Goitoa do H (x;y).

Taco 1(-2;2); @z(x+l;y—?j; Ez(l;%).
x+1=2
x=1
Tu (1) ta cod 16 20@{ - 2:>H(1;12).
33 -
+ Duong thing 4K di qua diém K (1;-2) va H (L12) c6 vécto chi phuong la

gz_%ﬁ:_%(o;m):(mﬂ): VTPT 7 =(7:0).

Phuong trinh duong thang 4K 18 7(x-1)+0(y+2)=0< x=1.
* Do {4,K}=(C)nAK , taco

x=1 x=1 x=1=>y=-2
5 ) = ) = )

(x+2) +(y-2) =25 y-2) =16 x=1=y=6

Suy ra toa do A(1;6).

* Goi toa do M (a;b).

Tacod IM =(a+2;b-2); AH =(0;6).

2(a+2)=0

a=-2
2(b—2):6©{ = M (-2;5).

Tu(2)taco{ bes
+ Dudng thang BC di qua diém M (-2;5) va vudng goc voi AK nén cd VIPT u=(0;-7) c6
phuong trinh 1a —7(y—5)=0< y=5.

* Do B, C la giao diém cua duong thang BC va duong tron (C) nén toa d B, C la nghiém
h¢ phuong trinh

y=35 y=35
(x+2) +(y-2) 25 (x+2)' =16
y=5:>x=2:>B(2;5)
f—g
y=5:>x=—6:>C(—6;5)

Khi 46 BC =(-8;0) = BC =8.

: 1
Khoang cach tr 4 dén BC la d(4,BC :|—:1.
O
. 1 1
Vay dién tich AABC 1a S, ;- =E.d(A,BC).BC=E.1.8=4.
Cho x, y la cac s6 thuc thoa mén x+y=~x-1+42y+2. Tim gia tri l6n nhét va gia tri nho
nhat cta bicu thic P=x"+3” +2(x+1)(y+1)+84-x-y.

Loi giai



\ x>1
x+y=x—1+ 2y+2.1—)iéukién{ R 1:>x+y20-
y>_

Ap dung bt dang thirc Bunhiacopxki (ax+by) <(a® +b”)(x* + 7).
x+y=\/;+m<:>(x+y)2 =(\/ﬁ+ﬁ\/ﬁ)2 <3(x—1+y+1)=3(x+y)
:>(x+y)2—3(x+y)£0<:>OSx+yS3.

P=x"+)y"+2(x+1)(y+1)+84—-x—y =(x+y)2+2(x+y)+8m+2.

batr=x+y,0<¢<3.

4 (2t+2)Va-1-4

P=1+2t+8J4—1+2,(0<1<3), P'=2+2- =
N Vit

0<7<3 0<r<3
A= .
(t+1) (4-1)=4 | -2 -7t=0

P':0:>(t+l)\/E:2<:>{

0<t<3
0<t<3
t=0 P(0)=18
<41t=0 = <t=0 .
) t=1+22 P(3)=25
£ -2t-7=0
t=1-22

Véy gi4 trj 16n nhit ciia P bing 25 khi {x
y

va gia tri 16n nhat ctia P bang 18 khi {x
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