SO GIAO DUC VAPAOTAO  KY THI CHQON HQC SINH GIOI CAP TINH THPT NAM 2022

TINH QUANG NINH Mon thi: TOAN - Bang: B
TOANMATH.com Ngay thi: 02/12/2022
PE THI CHINH THUC Thoi gian lam bai: 180 phiit (khong ké thoi gian giao dé)

Cau 1. (4,5 diém)

Cho ham s y = —x" +3mx’ =3(m” —1)x+m’ —m ¢6 do thi (C) va diém I(-1;3).

a) Tim cac gia tri ctia tham s6 m dé ham sb nghich bién trén khoang (2022;+oo) .

b) Tim céc gia tri ciia tham s6 m sao cho (C) ¢6 hai diém cuec tri, déng thoi hai diém cuc tri caa (C ) cung
v6i diém 1 tao thanh mot tam giac vuong tai /.

Cau 2. (4,0 diém)

a) Cho tam giac déu 4BC. Trén mdi canh AB, BC, CA lan luot 1iy 4 diém phan biét va khong diém nao tring
v6i cac dinh 4, B, C. Hoi 1ap duoc bao nhiéu tam gidc ma cac dinh ciia nd thude tap hop 15 diém di cho (tinh
ca cac diém 4, B, C)?

b) M6t ngudi chon ngau nhién mot sb dién thoai, trong d6 moi 6 c6 mudi chit sé va ba chir sé ddu ¢b dinh 1a
099. S6 dién thoai nay duoc goi 1a may mdn néu bdn chit s6 tiép theo 1a cac chit s6 chdn ddi mot khac nhau,
ba chit s6 cudi 1a cac s6 1¢ va tong ba chit s ndy bang 9. Tinh xac suat dé ngudi d6 nhan duoc s6 dién thoai
may man.

Ciu 3. (5,5 diém)

Cho hinh chép S.ABCD c6 day ABCD 14 hinh chir nhat, 4B =3, BC =6, duong thang S4 vudéng goc voi mat
phiang (ABCD). Biém M thudc doan BC sao cho BM =%BC . Goc giita dudng thang SC va mit phing
(SAB) bang 45°.

a) Tinh thé tich khdi chop S.4BCD.

b) Tinh khoang cach giita hai duong thang SM va AC.

¢) Goi H va K lan luot 13 hinh chiéu vudng goc cia 4 trén SM va SC. Chimg minh hinh chép 4.CMHK noi
tiép mot mat cau. Tinh ban kinh mat cau do.

Cau 4. (1,5 diém)

Cho hinh chép tir gide déu S.ABCD c6 géc SAC = a > 45°. Mit phing (P) qua A4 va vudng goc v6i duong
thang SC cit hinh chop theo mot thiét dién. Tinh ti s6 dién tich cua thiét dién va dién tich day ABCD theo a.

Cau 5. (3,0 diém)
4(\3/x+1 -3y’ —)c)+1=y2 -2x
3V =5 +/4x-3=2x+1

Giai hé phuong trinh: (x,yeR).

Cau 6. (1,5 diém)



Cho céc sb thuc a, b, ¢ thoa man %< a, b, ¢ <1. Ching minh:

3 1 3 1 3 1
log | =b——|+log,| =c—— |+log.| —a——[29.
(261 Jriog, (2o Jrtog, [ 2a-1 ]
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Cau 1:

Cau 2:

HUONG DAN GIAI
(4.5 diém)

Cho ham s6 y=—x"+3mx’ =3(m’ —1)x+m’ —m c6 d thi (C) va diém I(-1;3)
a) Tim céc gia tri ciia tham sb m dé ham sé nghich bién trén khoang (2022; +oo) .

b) Tim cac gia tri cua tham sb m sao cho (C ) ¢6 hai diém cyc tri, déng thoi hai diém cuc tri
cua (C ) cung voi diém 7 tao thanh mot tam giac vudng tai 7 .
Loi giai

a) Tap xac dinh D=R
¥y =-3x’ +6mx—3(m2 —1)
¥ =0& -3x" +6mx—3(m2 —1) =0 —x’ +2mx—(m2 —1) =0 (*)
Taco A'=b"—ac=m’-m*+1=1>0 VmeR.
= pt(*) c6 hai nghiém phan biét = (C) Iuén c6 hai diém cuec tri.

, {xl =m+1
V=0

x,=m-1

D@ thy x, > x,

Bang bién thién

T —00 m—1 m+1 +oco

Y _

1NN

Dua vao bang bién thién, ham s nghich bién trén (2022;+oo) khi va chi khi
m+1<2022 < m<2021

Vay m <2021 thoa yéu cau.
b) Hai diém cuc trj cta (C) la A(m+1;2m+2),B(m—1;2m—2).
IA(m+2;2m~1),1B(m;2m -5)
Theo gia thiét tam gidc ABI vuodng tai [
& IAIB=0 & m(m+2)+(2m-1)(2m-5)=0< 5m’ - 10m+5=0 <= m=1
Vay m=1.
(4.0 diém)
a) Cho tam giac déu ABC . Trén mdi canh AB,BC,CA lan luot liy 4 diém phén biét va khong
diém nao trung voi cac dinh 4, B,C. Hoi 1ap dugc bao nhiéu tam gidc ma cac dinh cua no
thudc tap hop 15 diém di cho (tinh ca cac diém 4, B,C ).
Loi giai
S cach lay 3 diém tiy ¥ tir tap hop 15 diém 1a C;,.

S6 cach lay 3 diém thudc cing mot canh ciia tam giac 1a 3C.

TAI LIEU ON THI HOC SINH GIOI Trang 3
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Cau 3:

Viy s6 tam giac c6 cac dinh thudc tap hop 15 diém di cho 1a C -3C) =395.
b) Mot ngudi chon ngau nhién mot s6 dién thoai, trong d6 moi s6 c6 muoi chit sd va ba chit sb
dau c6 dinh 1a 099. SO dién thoai nay dugc goi la may man néu bon chir so tiép theo la cac
chit s6 chan d61 mot khac nhau, ba chit s cudi la cac so 1€ va tong ba chir s6 nay bang 9. Tinh
xac suat dé ngudi d6 nhan dugc so dién thoai may man.

Loi giai
Gid sir s dién thoai la: 099a,a,a,a,a5a.a, (trong 46 a,,a,,a,,a,,a,,a,,a, € {0;1;..,;9} )
Taco: n(Q)=10’
Goi 4= “Sé dién thoai may min”
Khi d6: C6 47 cach chon a,a,,a;,q,
THI: a,,a,,a, 1abd sb (1;3;5) = 3! canh chon
TH2: as,a,,a, 1abd s6 (1;1;7) = 3 canh chon
TH3: a5,a,,a, 1abd s6 (3;3;3) =1 canh chon
= n(4)= 4 (3%+3+1)=1200
n(A) 1200
n(Q) 107

Xéc suat dé nguoi d6 nhan dugc sé dién thoai may mén 1a P(4)= =0,00012.
(5.5 diém)
Cho hinh chép S.ABCD c6 day ABCD 1a hinh chir nhat, AB=3, BC =6, duong thang SA

. . 2 1 .
vudng goc voi mat phang (4BCD). Piem M thugc doan BC sao cho BM :EBC . Goc giira

dudng thang SC va mit phang (S4B) bang 45°.
a) Tinh thé tich khdi chop S.ABCD .
b) Tinh khoang cach giira hai duong thang SM va AC.
¢) Goi H va K lan luot 1a hinh chiéu vudng goc ciia A trén SM va SC. Chang minh hinh
chop A.CMHK nbi tiép mot mit cau. Tinh ban kinh mét cau do.
Loi giai

S P

BCLsa  PCt (S4B). Taco (SC,(S4B))=(SC,SB)=CSB=45°.

Suy ra ASBC vudng can tai B. Khid6 SB=BC =6 va SC = 62 .

Trong ASAB vudng tai A, tacd SA=~/SB>— AB* =36-9 =3/3.

Vay thé tich khéi chop S.ABCD 1a V = %.SA.SABCD = %.3@ 3.6=18/3 (dvtt).

{BC 1 AB
a) Do

Trang 4

TAI LIEU ON THI HOC SINH GIOI
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b) Cachl:

Trong (ABCD) ké MN// AC véi N € AB. Suy ra BN:%Ale; AN =2; BM:%BC:Z;

MNz%ACz%x/ABZ+BC2 =§\/9+36 =5; AM =N AB* + BM? =J9+4 =413 .

Khi d6 AC//(SMN)=d(AC,SM)=d(AC,(SMN))=d(4,(SMN)).
Trong (ABCD) ké AP L MN v6i PeMN .
Trong (SAP) ké AQ L SP (1) v6i Qe SP.

MN 1 AP
{ = MN L (SAP)= AQ L MN (2).
MN 1 54
Tir (1) va (2) suy ra AQ L (SMN). Vay d(AC,SM)==d(4,(SMN))=4Q.
Taco AP=d(A4,MN)=2d(B,AC)=>.488C _2 36 45
3 3B+ BC: 39136 5
45
saap 3T s

Trong ASAP vudng tai 4 taco AQ = = =
2 2 151
Js4* + 4P \/27 . 156

Cach 2:

TAI LIEU ON THI HOC SINH GIOI Trang 5
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Chon h¢ truc toa d6 Oxyz nhu hinh vé voi

4=0(0;0,0); B(30;0): D(0;6;0); C(3:6:0); S(0;0:3v3): M (3;2;0).
Taco SM =(3;2;-343) va AC=(3;6;,0), AM =(3;2;0).

=34151
AM[AC.5M =363
‘W-[R:SW] U 36v3 1243124453

[acsi] st Jistoo1st

[ 5]

Suy ra | AC,SM |=(-18v3;93;-12) =

Taco d(AC,SM )=

c)

Goi O, J lan luot 1a trung diém cta AC, AM .

Trang 6 TAI LIEU ON THI HOC SINH GIOI
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Dung truc ctia cic AAHM va AAKC . Hai truc nay la trung truc ciia cac doan thang AC, AM
nén giao diém 7 1a tam duong tron ngoai tiép AACM .

Viy ban kinh mit ciu ngoai tiép hinh chép A.CMHK chinh 13 ban kinh duong tron ngoai tiép
AACM .

Taco Sy e = %.AB.BC = %.3.6 =9 (dvdt).

S iy = %.AB.BM = %.3.2 =3 (dvdt).

Suy ra S, e =Suse = Sapy =9-3=106 (dvdt).
Mat khac
AC =~JAB> + BC* =\J9+36 =35: AM =~ AB*> + BM> =J9+4 =13 ; MCz%BC=4.

Goi R 1a ban kinh dudng tron ngoai tiép AACM .

, AM . AC.MC AM . ACMC 13354 /65
Tacd Syypye=——""""SR= = = (dvtt).
4R 48, e 4.6 2

Vay: C =180~ A—-B=75".
(1.5 diém)

Cho hinh chép tir gidc déu S.ABCD c6 goc SAC = a > 45°. Mt phing (P) qua 4 va vudng

goc voi duong thing SC cit hinh chop theo mot thiét dién. Tinh ti sé dién tich cua thiét dién
va dién tich day ABCD theo o« .

Goi H=ACnNnBD = SH 1L (ABCD) .

Goi K 1a giao diém cia (P) va SC= AK 1 SC va AKNSH =1.

Tac6 SC L BD = (P)//BD = (P)~(SBD)=B'D'//BD v B'D' diqua I .

Vay thiét dién ciia (P) véi hinh chép S.ABCD 1a ti gidc AB'KD' ¢6 AK L B'D'.

Theo gia thiét tam giac SAC 1a tam gidc can tai S va SAC=SCA=a>45".
Dat canh day cua hinh vuéng ABCD 1a a.
a2

Ta co: SH:&tana,AKzax/zsina,SA:SCz )
2 2cosa

Trong tam gidc vuong SAK ta co

TAI LIEU ON THI HOC SINH GIOI Trang 7
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SK =~/SA”> — AK* =

4cos’ a 4 cos’a 2cosa

_2a2sin o _\/2a2 (1—4sin2 a cos’ a] B aﬁ|0052a|

: cos2a
Vit gide CHIK ndi tiép nén: SI.SH = SK.SC = SI = % _ayaloos24] : o 2 [cot 2a|
sin 2«

cot2a
Vay taco B'D' = S gp =202 u
SH tan o

1 ! ’
Dién tich tir gidc AB'KD' 14 S )y = EAK.BD =24’ cosa.|cot 24
Dién tich tr gidc ABCD 1a S =a’.
, S.. . 2a’cosa.lcot2a
Vay ti s0 dién tich la: —2252 = > | | =2cosa.|cot 2¢.
ABCD a

(3.0 diém)

4(\3/x+1—\3/y2 —x)JrI:y2 —

Gidi hé phuong trinh: (x, Ve ]R) .
302 =5 +/4x -3 =2x+1
Loi giai
2
=

Diéu kién cua hé phuong trinh: 3
4x-320 X2 Z

4(\3/x+1—\3/y2 —x)+1:y2 —2x

2x+1 y
1/ x+1 +13/ x+1 —x +,3/ —x
2x+1=y?(3)
< 4 +1=0(4)
{/(x+1)2 +§/(x+l)(y2—x)+43 Y -x
/ 2 3(x+1 ’
\3/(x+1)2+,3/(x+1)(y2—x)+{/y2—x:[%/yZ— X—H} + ( 2 ) >0,‘v’x2%,3y2—520

Do do6 (4) vo nghiém.

Thay y* =2x+1 (3) vao phuong trinh /3y =5 ++/4x—3 =2x+1 ta dugc phuong trinh

J6x—2 ++/4x -3 =2x+1
Cach 1:

x=>—

(2x+1)|: 1 —1}0

J6x—2—4x-3

Jox—2 ++/4x-3 =2x+1 <

Trang 8
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Cau 6. (1.

1

Jox—2—Jax-3

xX2—
= 4

V6x—2 =+/4x-3 +1

xX=>—
= 4

Py
5 X
x —4x+3=0 {
X

=0

xX=—
= 4

xX=>—

4 x=1
= .
=1 x=3
3

L

Thay x =1 vao (3) ta dugc 1> =3 < y= +3 (nhén).
Thay x=3 vao (3) tadugec y’ =7 < y= +7 (nhan).

Vay hé d3 cho ¢6 tap nghiém S = {(1;\/3),(1; —\/3),(3;—\/7),(3;\/7)} .

Cach 2:

xX=—
4

f—

6x—2=4x-3+1+2/4x-3

\/6x—2 +\/4x—3 =2x+1 <:>\/6x—2—(x+1)+\/4x—3 -x=0

xX=>—
4

D02x+1>OVx2%J J6x—2 —J4x-3 =1

x=+4x-3

, , —x*+4x-3=0
- —x"+4x-3 L X +4x—3_0<:>
Jox—2+x+1 Jax-3+x +
NOox—2+x+1 +4x-3+x

1

X
f——g
X

Thay x =1 vao (3) ta dugc y* =3 < y=+/3 (nhan).
Thay x=3 vao (3) taduge ' =7 < y= +7 (nhan).

Viy hé da cho c6 tip nghiém S = {(1;\6),(1; —ﬁ),(3;—ﬁ),(3;ﬁ)} .

5 diém)

Cho céc sb thuc a, b, ¢ théa man §< a,b,c <1. Chung minh

3 1 3 1 3 1
log | =b—— |+log,| —c——|+log | —a——|29.
ga(4 4J gb(4 4j gc(4 4j

3 1 1

3 1 1 1
et )=2(Be-1)==
c 4] HE)

3 1 3
log, [ 26—~ |+log,| Zc-
ga(4 4j gb(4

2
3 1)1 I
2a—=|==(3a-1)==.

¢ 4) 10e=3

[—

N — B

Loi giai

<b’

.(3a — 1) <a’

lj+lo 3
4 g

—a—%} >log, b’ +log, ¢’ +log, a’

4

Ap dung bét dang thic AM —GM cho céc s6 thuc duong ta c6

Zb_zjzz(sb_l):%.l.(sb_l)

0 (VN Vvoi xZ%)

—.(3c-1)<¢? , két hop véi %<a,b,c<1 ta dugc:

TAI LIEU ON THI HOC SINH GIOI
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AM -GM

=3(log, b+log,c+log,a) > 93flog,b.log, c.log a =9

Trang 10 TAI LIEU ON THI HOC SINH GIOI
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