NHOM TOAN VD - VDC

KY THI CHON HQC SINH GIOI TINH LOP 12
NAM HQC: 2020 — 2021
Moén thi: TOAN

UBND TINH THAI NGUYEN
SO GIAO DUC VA PAO TAO
TOANMATH.com

P8 thi gdm ¢6 01 trang Thoi gian lam bai: 180 phut (khong keé thoi gian giao de)

Céau 1. (6,0 diém)
a) Tim cuc tri ctia ham s& y = x+2vx? +x+1.
b) Cho ham s6 y=-x"+m(2m-3)x* +m(2m2 —5m+3)x2 +2020. Tim tit ca cac gia tri thuc

ctia tham s6 m dé ham s6 nghich bién trén R .
Cau 2. (6,0 diém)

6x—4

sUx+1

b) Giai phuong trinh 32 cos® (%) +sin3x =3sinx.

a) Giai bt phuong trinh V2x+4 —242—x >

Céu 3. (3,0 diém)
Cho hinh chép S.ABCD c¢6 day ABCD la hinh chit nhat vé6i AB=3a, AD =3a\2,
SA L (ABCD), SA=4a.Goi M, N lan luot 1 trung diém cta cac canh SD va AD.

a) Tinh goc giira duong thang AC va mit phang (BMN).

b) Mit phiang (@) di qua hai diém B, M va song song v6i AC . Biét mit phing (a) cét céc canh
SA, SC lan luot tai hai diém E, F. Tinh khoang cach tu diém C dén mat phéng (BEMF ) .

Céu 4. (2,0 diém)
Cho tam gidc ABC c6 ba gbc nhon va AB < AC (tam giac ABC khong can ). Goi 0,1 lan lugt
la tim duodng tron ngoai tiép, nodi tiép cua tam giac ABC. AD(D e BC) la duong phan giac
trong cua BAC. Puong thang 4D cat duong tron (0) tai diém E (E # A). Puong thang d di
qua diém 7 va vudng goc voi AE cit duong thang BC tai diém K. Puong thang K4,KE cit
dudng tron (O) lan luot tai céc diém M, N (M # A;N # E). Duong thing ND,NI cit duong
tron (O) lan luot tai cac diém P,Q(P # N;Q # N). Ching minh ring EQ 1a dudng trung truc
ctia doan thang MP.

Cau 5. (2,0 diém)

u, =2020

Cho day sb i '
ysd (u,) v {u ™ 202062 4+, (%)

n+l

a) Chirng minh limu, = +c0.

u2020 u2020 u2020
b) Tinh lim ! 2 et n i
1, +2020  u, +2020 u ., +2020

n+l
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Céau 6. (1,0 diém)
Cho x, y, z lacéac sb thuc duong thay d6i thoa méan: x+ y+ z = 3. Chirng minh rang:
3()(,'2 +y° +22) > ?_()czy2 +y*z? +22x2)+3.

HET
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HUONG DAN GIAI
Cau 1:

a) Tim cyc tri cia ham s6 y = x+2vVx* + x+1.
b) Cho ham s6 y=—x"+m(2m—3)x" +m(2m’ —5Sm+3)x* +2020. Tim tit ca cc gia tri thuc
ctia tham s6 m dé ham s6 nghich bién trén R .
Loi giai
a) Tim cyc tri cia ham s6 y = x+2vx* + x+1.

y=x+24x"+x+1

TXD: D=R.
V=l+ 2x+1  Nx+x+1+2x+1
VP +x+1 Je+x+l
—(2x+1)=0
V=0V +x+1+2x+1=0Vx’ +x+1=—(2x+1) & ( ) 5
X +x+1=(2x+1)
X<——
=
3x* +3x=0
1
xX<——
= 2
x=0vx=-1

Vay ham sé dat cyc tiéu tai x=—1, Yor =1.
b) Cho ham s6 y=-x"+m(2m-3)x" +m(2m’ —5m+3)x* +2020. Tim tit ca cc gia tri thuc
ctia tham s6 m dé ham s6 nghich bién trén R .
y=-x +m(2m—3)x4 +m(2m2 —5m+3)x2 +2020
TXb: D=R.
y'=-7x° +4m(2m—3)x3 +2m(2m2 —5m+3)x.
Y =0 -7x° +4m(2m—3)x3 +2m(2m2 —5m+3)x= 0

S x| =75 +4m(2m=3) x>+ 2m(2m* =5m+3) | =0

x=0
©{—7x5 +4m(2m-3)x* +2m(2m’ —=5m+3)=0 (1)’
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Ham s6 nghich bién trén R < V' <0, VxeR( Dau bang xay ra tai hiru han diém).
= (1) c6 nghiém bing x=0

= 2m(2m* —5m+3)=0

(m=0

| 2m’ -5m+3=0

=

m =
=>|m=

m=

0
1.
3
2

Thur lai:
OVéi m=0: y=—x"+2020 = y'=-7x° <0, Vx € R = Ham s6 nghich bién trén R .
OVéim=1: y=—x'—x"' =y =-7x*—4x’.

x=0
y'=0<:>—7x6—4x3=0<:>—x3(7x3+4):0<:> 3196 -
7

3/
Dit x, = - ?6va%=o.

T [-oo X1 X2 + o0

y' - 0 + 0 -

TN

ﬂ196_oj
7 )

Ham s6 dong bién trén (—

OV m= y=-x"+2020 = y' =-7x° <0, Vx € R = Ham s nghich bién trén R .

\9)

Vay m=0, m :% thi ham s6 nghich bién trén R.

Cau 2:

6x—4

sUx+1

b) Gidi phuong trinh 32 cos’ (gj +sin3x =3sinx.

a) Giai bat phuong trinh v2x+4 —2v2—x >

Loi giai
a) Diéu kién xac dinh: —2<x<2.
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Do v2x+4 +24/2—x >O,Ve[—2;2] nén bit phuong trinh di cho twong duong véi bat
2x+d—4(2- _ _ -

X+ ()C)26x4<:> 6x—-4 26x4
V2x+4+2402-x 5y +1  A2x+4+202-x  5Yx’+1
<:>(6x—4)(5\/x2+1—\/2x+4—2\/2—x)20 (*).

2 2
Ta c6 (\/2x+4+2\/2—x) z(\/2x+4+\/5\/4—2x) <(1+2)(2x +4+4-2x)=24

Suy ra \2x+4 +2v2-x <324 <5,Vx e[ -2;2]

phuong trinh

Mit khie 5vx? +1>5,Vx e[ -2;2], do do SUx?+1-2x+4 242 —x >0,vxe[-2:2].

Do do6 (*) <:>6x—4>0<:>x>§.
Déi chiéu véi diéu kién ta dugc tap nghiém ctia bat phuong trinh da cho la: S = {—2;%) .

b) Giai phuong trinh: 32cos® (g) +sin3x = 3sinx.

3
Ta c¢6 32cos’ (§]+ sin3x =3sinx < 32(0052 (%D +3sinx—4sin® x =3sin x

3 . . .
@4(1+cosx) —4sin*x=0<1+cosx=sinx < sinx—cosx =1

\/— x—£—£+k27z V.4
@sin(x—z]——za 4 4 S x:5+k2”(/€ez).

2 x—£:3—7[+k2ﬂ x=m+k2x
4 4

Vay phuong trinh da cho c6 cac nghiém la x = %+ kK2, x=n+k2rx (k € Z) .

Cau 3:

Cho hinh chép S.ABCD c6 ddy ABCD la hinh chi nhat véi AB=3a, AD=3ay2, SA L(ABCD),
SA =4a.Goi M, N lan luot 1a trung diém cta cac canh SD va AD.

3. Tinh géc gitta duong thing AC va mit phing (BMN).

4. Mt phang (a) di qua hai diém B, M va song song véi AC . Biét mit phang (a) cit cac canh
SA, SC lan luot tai hai diém E, F . Tinh khoang cach tir diém C dén mit phing (BEMF ) .

Loi giai
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1. Tinh goc giita duong thang AC va mit phang (BMN )

ind=PC_3a _ 1  w_AB_3a2 _
L AD 32 V2O ' AN 3a\2

= tanA.tanN, =1 = A +N, =90° = A + N, =90° = AC L BN .

NG

AC L BN
Ta c6: { = AC L(BMN) = (AC,(BMN))=90".

AC LMN (MN//SA)
2. Mt phing (a) di qua hai diém B, M va song song véi AC. Biét mit phang (a) cit céc

canh SA, SClan luot tai hai diém E, F. Tinh khoang cach tu diém C dén mat phfmg
(BEMF).

Trong (SAC) qua H ké duong thing song song vdi SA cat SC tai T.

ViHT //MN (//SA) =T € (a).

Trong (BMN) goi R=HT NEF .

Trong (SAC) qua R ké duong thang song song voi AC cit SA, SC theo thtr ty tai E, F.
= (a)=(BEMF).

Ké HK | BM,NQ 1 BM = HK /| NQ.

Vi = AC J/ EF , EF < (a) = d(C.(a))=d(H.(a))

HK 1 BM
Ta co:
{HQ LEF (HQ L AC,AC |/ EF)

= NQ L(BEMF) = d(H,(a))=HK = d(C.(a))=HK

2
BN =~/AB* + AN? = ,[9d’ +9% = 33\5/5
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2
AB® = BH.BN — BH = 2B :3“‘5=a 6
BN 3
1 1 1 2 1 35 6a/3
2 - >t 2= st = 23NQ:
NQ* NB* NM? 274* 44* 108a J35
Ta co6: ﬁzﬁ:Hl{: NQ.BH
BN BN
4a\/§
=d(C,(a))=HK = .

Cau 4:

Cho tam giac ABC c6 ba goc nhon va AB < AC (tam giac ABC khong can ). Goi O,1lan luot 13 tim
dudng tron ngoai tiép, ndi tiép clia tam giac ABC. AD(D e BC) la duong phan giac trong clia
BAC. Dudng thing AD cét duong tron (O) tai diém E(E # A). Duong thing d di qua diém
I va vudng goc v6i AE cat duong thang BC tai diém K. Puong thang K4,KE cat dudng
tron (O) lan luot tai cac diém M,N(M # A;N # E). Dudng thang ND,NI cat duong tron
(0) lan luot tai cac diem P,Q(P# N;Q# N). Ching minh rang EQ 1a dudng trung tryc cua
doan thang MP.

Loi giai

T bai toan, cha y 4B, AC | AI = NI 1a phéan giac goéc BNC

— P la diém chinh gitta BAC = EQ la duong kinh ciia (0)

= IN L KE = KM .KA= KN KE = KI* = IM 1 KA=> IMKN nt(KI )
= ONM = AKI

Co B/KT\fzést/% =%sdl§_ﬁ:%sdﬁ£\? = BAN

— ADNK nt=> AKD = AND
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Lai c6 IKD =90° — IDK =90° — JAC — ACB

zlsdQBE—lsda_E\’—lstE\’ zlsdQBE—lsdgE\’—lsd@ zlsd@ = A/N\Q
2 2 2 2 2 2 2

— AKI = INO = MNI = INP = 0 14 diém chinh gitta MP
Ma QE la duong kinh
= EQ la dudng trung tryc ctia doan thang MP.

" w o= uw 4202002 +u (*)

n+1

, [ u, =2020
Cau5:  Cho day so (u ) voi

c. Chimng minh limu = +o00.

2020 u2020 U2020
d. Tinh lim - 2 4|
u, +2020  wu, +2020 u, ., +2020
Loi giai

a. Tir gia thiét d& dang suy ra u, >0 véimoin >1.Doddtaco u , > u > 2020 v6imoi

n > 1. Hay ta c6 ddy (u_) don diéu tdng. Suy ra

n
lim u = 400

Llim u =a> 2020

Gidstr limu_ = a > 2020. Qua gidi han hai vé cua (*) ta dugc

a = a™" +2020a™ + o . Didu nay twong dwong a = 0 hoic a = —2020 (V4 1y)
Vay limu = +oo.

b. Tir diéu kién (¥) ta c6 véimoi k > 1
2021 2020
u,, =u + 2020uk +u,

< u™ (u, +2020)

= Uy T Y-
Tir 6 suy ra
uimo _ uZOQO (uk + 2020) _ U, =,

u,  +2020 (uk+1 +2020) (v, + 2020) (uk+1 +2020) (uk +2020)

B 1 B 1

u, +2020  w,  +2020

u2020 u2020 2020

Suy ra lim - = oo —n
u, +2020  u, +2020 u, ., +2020

- 1 1 1 1 1 1

u +2020  w, +2020  w, +2020 w, + 2020 u, +2020 u_ +2020
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11 !
u, +2020 w , +2020| 4040

Cau 6: Cho x, y, z la cac s6 thyc duong thay ddi thoa man: x+ y+z =3. Ching minh rang:
3(x2+y2+22)22(x2y2+y222+22x2)+3.
Loi giai
Vi x, y, z vai trd nhu nhau, khong mat tinh tong quat gia sit x< y<z.
Suyra x+y+z23x<323x= x<1(¥).
Tacod 3(x2+y2+zz)22(x2y2+y222+22x2)+3
<:>3(x2+y2+zz)—2(x2y2+y222+22x2)—320<:>3x2+3(y2+22)—2x2(y2+zz)—2y222—320
e (V' +27)(3-20")-2)"2" +3x° =320 (y+2) (3-207) —2yz(3-2x")-2)%2° +3x° =32 0(1)

Ap dung BPT AM-GM cho 2 s6 duong y va z ta duoc:

y+z2 3-xY 3-xY
< = =>-—yz>-
yzizj [2j * [2)

2
1 2 2 4 ) 2 , 9 6 2 2
=-(3-%) (3-2¢")—=(3-x)" +3x" -3=—(3-x) (3—2x VARV j+3x -3

:%(3—x)2(—%x2+%x+%j+3x2—32%(3—)()2.%(l—x)(3x+1)+3(x—1)(x+1)

= (1—x){%(9—6x+x2)(3x+1)—3(1+x)} =§(1—x)(3x3 —17x* +13x+1) =§(1—x)2 (-3x” +14x+1)

Ma —3x* +14x+1=3x(1-x)+11x+1>0 véi Vx e(0;1]

Vay %(l—x)2 (—3x2 +14x+1) >0 voi Vxe(01].

Tir 6 suy ra f(x)ZO voi ‘v’xe(O;l],hay VT(])ZO voi ‘v’xe(O;l].
Dang thirc xay rakhi x=y=z=1.
HET

nhttps://www,facebook.com/groups/toanvd.vdc Trang 9



