SO GIAO DYC VA DAO TAO KY THI CHON HOC SINH GIOI CAP TINH
THUA THIEN HUE NAM HOC 2020 - 2021

Mén : TOAN LOP 12 THPT
Thoi gian lam bai: 180 phat (khong ké thoi gian giao dé)

DPE CHINH THUC

Bai 1. (4,0 diém)
Cho ham s y = £(x)=x" +3x* +mx—3 (1) c6 dd thi (C,,), m 1a tham s0.
a) Tim cdc gia trj cta tham s& m d& ham s6 y = f(x) (1) ¢6 hai diém cyec trj am.
b) Tim céc gid trj cua tham s& m d& duong thing d: y = x—m ciit dd thi (C,,) tai ba diem

i s s " : . . 2 2 2 2.2.2 ot i
phén biét ¢ hoanh dd Ian lugt 1 x,, x,, X, sao cho bidu thirc 7 =x; +X; +Xj +4x;x;x3 =7 dat gia
tri nho nhat.

Bai 2. (4,0 diém)
1. Giai phuong trinh lugng giac

(sinxﬂl—cosx)2 —2sin® x _ ﬁ[sin(n mx]—sin[E—Sxﬂ
- 4 4

1+cot’x 9

2
4{1+V1+4x
2. Giai phuong trinh[ L Jx J . ( )

\/; x+1

gl 942 41

Bai 3. (4,0 diem)
9y* +y=xv3x-1 (1)
J92 +7 +3x+6 =8 (2)

2. GoiSla tap hop céac so tir nhién ¢6 4 chir s6 ddi mot khac nhau dugc 13p tir cac chir 00,12,
3, 4, 5. Chon ngiu nhién mot sb tr tap S. Tinh xac suat dé sb duoc chon 1a mot so chin.

Bai 4. (3,0 diém)

Cho phuong trinh: (2m+3)16" —(4m—2)4" +3m-8=0 (1), m 1a tham s thure.
a) Giai phuong trinh khi m= 3
b) Tim céc gia tri ciia tham s& m & phuong trinh (1) ¢6 hai nghiém tréi dau.

Bai 5. (3,0 diém)

Cho hinh chép S.4BCD c6 canh SA=x, tit ca cac canh con lai c6 do dai bing 1. Goi H la
hinh chiéu cia S 18n mit phing day ABCD.
a) Chimg minh ring S4 1 SC.
b) Tinh dién tich day ABCD theo x cua hinh chép S.ABCD.
¢) Xac dinh x dé khéi chép S.4BCD c6 thé tich 16n nhat. Tinh gia trj thé tich 16n nhét do.

Bai 6. (2,0 diém)

1. Giai hé phuong trinh

Cho 2x* +y? —2xy=1.
Tim gia tri 16n nhét cta biéu thic f(x,y) =4x* + y* —2x%y* +2018.
HET
ST B 4y 1] 1 R U ———— SH bao danh teeeeeeiiieiieeiinrenss
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R PE THI HOC SINH GIOI - THUA THIEN HUE
NAM HOC 2020 - 2021
VDC&HSG THPT Mobn: Todn 12

HOQC HOI - CtI{d SE KIEN THU'C Thoi gian: 180 phiit (Khong ké'thoi gian phit dé)

Cau l.

Cau 2.

Cau 4.

Cau 5.

Cau 6.

LINKNHOM htttps;//mmacebook comygroups/1916660125164699

(4,0 diém)
Chohamsé y= f(x)=x"+3x" +mx—3 (1) c6 dd thi (C,), m latham sb.

a) Tim gia tri ciia m dé ham sd y = f(x) (1) c6 hai diém cyc trj am.

b) Tim céc gia tri clia tham s8 m d& dudng thing d : y =x—m cit d6 thi (C,, ) tai ba diém
phan biét c6 hoanh d6 Ian luot1a x,, x,, x; sao cho biéu thixc
T=x"+x"+x+4x’x,’x;” =7 dat gia tri nho nhat.

(4,0 diém)

1. Giai phuong trinh lugng giac

(sinx+cosx)2—25in2x NI (7[ j ) (72’ j
> =—/|sin| ——x |—sin| ——3x
1+cot” x 2 4 4

x4 241

R R (RN Py
2. Giai phuong trinh | ——
\/; x+1
(4,0 diém)
9y +y=xv3x-1 (1)
Joy? +7+B3x+6=8 (2)

2. Goi S 1a tap hop cac sb tu nhién c6 4 chir s6 déi mot khac nhau dugc 1ap tu céc chir )
0,1,2,3,4,5 . Chon ngau nhién mot sd tir tap S . Tinh xac suat dé sé duoc chon 1a mot sb chén.
(3,0 diém)

Cho phuong trinh (2m+3)16" —(4m—2)4" +3m-8=0 (1), m la tham s thuc.

a) Giai phwong trinh khi m=3.

1. Giai h¢ phuong trinh: {

b) Tim cdc gia trj ctia tham s6 m d€ phuong trinh (1) ¢ hai nghiém trai dau.
(3,0 diém)

Cho hinh chép S.4ABCD c¢6 canh S4=x, tat ca cac canh con lai c6 do dai bﬁng 1.Goi H 1la
hinh chiéu cia § 1én mat phang ddy 4ABCD.

a) Chimg minh rang S4 L SC.
b) Tinh dién tich ddy ABCD theo x cuia hinh chép S.ABCD .
¢) Xéc dinh x dé khdi chop S.ABCD c6 thé tich 16n nhét. Tinh gia tri thé tich 16n nhat do.

(3,0 diém)

TAI LIEU ON THI HOC SINH GIOI Trang 1
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Cho 2x* +y* —2xy =1. Tim gi4 tri 1én nhét cua biéu thie f(x,y)=4x" +y* —2x7y* +2018.
HET:

Trang 2 TAI LIEU ON THU THPT QUOC GIA
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Cau 1.

HU'O'NG DAN GIAI
(4,0 diém)
Cho ham sé y = f(x) =x" +3x" +mx—3 (1) c6 d6 thi (Cm), m 1a tham sb.

a) Tim gi4 tri cia m dé hamsd y = f£(x) (1) cohai diém cuc tri am.

b) Tim cac gia trj ciia tham s6 m dé duong thang d : y = x —m cat do thi (Cm) tai ba diém
phan biét c6 hoanh d¢ 1an luot 13 x,, x,, X, sao cho biéu thirc
T=x"+x"+x"+4x’x,’x,> —7 dat gia tri nho nhét.
Loi giai
a)
I ' 2
* Taco: f (x)=3x +6x+m
*Péhamsd y=f (x) c6 hai diém cyc tri 4m thi phuong trinh f ’(x) =0 c6 hai nghiém am
phan biét < 3x”> + 6x+m =0 c6 hai nghiém am phan biét
A'>0 9-3m>0
&15<0 ©1-2<0 < 0<m<3.

P>0 m>0
b) Xét phuong trinh hoanh d6 giao diém:
x3+3x2+mx—3:x—m<:>x3+3x2—x(1—m)—3+m20.

x=-1
& .
X +2x=3+m=0 (¥
+ Dé dudng thang d :y =x—m cat dd thi (C, ) tai ba diém phan bit c6 hoanh do lan lugt la
X, X, X, thi phuong trinh (*) c6 hai nghiém phan biét khac —1. Diéu ndy tuong duong véi:
AN=143-m=4-m>0 m<4
&
1-2-34+m=0

om<4,
m#4

¢ Khidé: x;, =—1; x, +x;, =-2; x,x;, =-3+m.

2 2
T=x"+x"+x" +4x'x’x; -7=1+ ()c2 + x3) —2x,x; + 4(x2x3) -7

2
:1+(—2)2—2(m—3)+4(m—3)2—7=4m2—26m+40=4(m—%j —%z—%
evay T . = - khi m = ( thoa mén diéu kién cta m).

(4,0 diém)

1. Giai phuong trinh lugng giac
(sinx +cos )c)2 —2sin’x 2

5 —| sin z—x —sin Z—3x
1+cot™ x 2 4 4

\/;]2 4(1+M)

Cxa 3241

Loi giai

2. Giai phuong trinh (L—

\/; x+1

1.

TAI LIEU ON THI HOC SINH GIOI Trang 3
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* DKXD: x#2kr,keZ.

. 2 .2
+ -2
¢ Phuong trinh: (smx cos x) oy %{sin (%—xj —sin (%—3xﬂ

1+cot® x
T x+ T 3x T x-T
. _ . 2 - - - = -
1+sin2x—2sin x:£.20084 4 Gind 4
1 2 2 2
sin® x

<:>(cos2x+sin2x).sin2x: 2cos(§—2x}.sinx
= 2cos(%—2x .sinzx:\/zcos(%—bcj.sinx

<2 cos(%—ij.sinx(sinx—l) =0

1

cos(%—bcjzo =2 _ =

& |sinx=0 S| x=nr (m,n,peZ).
sinx—1=0

T
xX=—+p2n
> p

Déi chiéu véi dkxd ctiia phuong trinh ta c6 nghiém ciia phuong trinh 1a:
x=-Z mZix=Ly p2avéimper
g "2 TP pes

2.
+ Didu kién: x> 0.
¢ Phuong trinh da cho tuong duong voi

I 4(1+\/1+4x) <:>x+1+ (x+1)(x+2)

¥(x+1) x+xd+3x+2+1 (x+1)

P R S RN (7SN SN  FULE P P o ey )
x+1 x+1Vx+1 x+1 x+1 x+1

* Xéthamsb f(¢)=t+iN1+1 véi t>0, tacod

=4x+4x1+4x

t
"(t)=1+1+1+ >0,Vt>0
f() 241+1¢

Suy ra ham s6 f(¢) luon dong bién trén (0;+o0)

“1+2
—

* Tir (*) suyra f( 1 j=f(4x)C>L=4x<:>4x2+4x—1:0c>x=

x+1 x+1
Két hop v6i didu kién, ta nhan x = — ;‘E :

¢ Vay tap nghiém cua phuong trinh da cho la § = { 5

~1442 }
Cau3. (4,0 diém)

9y +y=x3x-1 (1)
Joy? +7+B3x+6=8 (2)

1. Giai h¢ phuong trinh: {

Trang 4 TAI IAII?]U ON THU THPT QU 0C GIA
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2. Goi S la tap hop cac sb tu nhién c6 4 chir s6 déi mot khac nhau dugc 1ap tu céc chir )

0,1,2,3,4,5 . Chon ngau nhién mot s tir tap S . Tinh xac suét dé sd duge chon 1a mot s6 chén.
Loi giai

1.

2 ea 1
+ Dicu kién: ng.

* Taco: (1) 27y +3y=3x3x-1 & (3y) +3y =(V3x—1) +43x1.
* Xéthamsd : f(x)=x"+x,c6 f'(x)=3x"+1>0,VxeR = f(x) dong bién trén R.

()= £ (3y)=f(V3x-1) &3y =3x-1.

(2) & V3x+6+3x+6=8 = V3x+6=4 = 3x+6=16 <:>x=%.

Vi xz?:y:l.

. 1
* Vay hé c6 nghiém duy nhat (x;y)= (?0;1) .

2.
* S6 cac sb tu nhién c6 4 chir s6 d6i mot khac nhau duge lap tur cac chix s6 0,1,2,3,4,5 1a
5.5.4.3=300.

* S6 cac sb tu nhién chin ¢ 4 chir s6 d6i mot khac nhau dugc 1ap tur cac chir $6 0,1,2,3,4,51a
A} +2.4.43=156.

Vay x4c suat dé s6 duoc chon 14 s6 chéin 1a 1356 _ 13 .
300 25

Caud. (3,0 diém)
Cho phuong trinh (2m + 3)16" —(4m - 2)4x +3m—-8=0 (1) , m la tham so thuec.
a) Gidi phwong trinh khi m =3 .
b) Tim céc gia trj cia tham s8 m d€ phuong trinh (1) ¢6 hai nghiém trai dau.
Léi gidi
a) V6i m =3, phuwong trinh (1) tré thanh
4" =1 x=0
9.16'-104" +1=0 <= 4 :lc> x=10g4l=—10g23.
9 9
b)
* Dt 1 =4", phuong trinh (1) trd thanh (2m+3)¢* —(4m—2)t+3m-8=0 (2).
+ Phuong trinh (1) ¢6 hai nghiém trai dau khi phwong trinh (2) c6 hai nghiém ¢,,¢, thoa
man 0<¢ <1<¢,.

3t -2t+8

* Tach (2)<:>m(2t2—4t+3)+3t2+2t—8=0<:>m=m.
— 4t +

TAI LIEU ON THI HOC SINH GIOI Trang 5
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s 32 -2t+8 .
¢ Xét ham so f(t):m voi te(0;+oo).
2 /
* Ta co f'(t):w, f’(t)zO@tzw.Béngbié’nthién
(27 —4r+3) 16
15 _
; 0 25—4f209 1 25+4f209 o
16 16
f'(1) + 0 — — 0 +
344209
4
3
t
F(2) g
3
_3
3- 209/ 2
4

¢ Tt bang bién thién, suy ra g <m<3.

Ciu4. (3,0 diém)

Cho hinh chép S.ABCD c6 canh SA4 = x, tat ca cac canh con lai ¢6 d6 dai bf"?mg 1.Goi H la
hinh chiéu ctia S 1én mit phiang day ABCD.

a) Chting minh rang S4 1 SC.

b) Tinh dién tich ddy ABCD theo x cua hinh chép S.4BCD .

¢) Xac dinh x d€khoi chdp S.4BCD c6 thé tich 16n nhat. Tinh gid trj thé tich 16n nhat do6.

Loi giai

a) Chting minh rang S4 L SC.

*Goi O=ACNBD.

*Tacd AB=AD=CB=CD=8B=S8D=1= ACBD =ASBD = A4ABD (c.c.c.)
¢ Ma O la trung diém cua BD = OC =0S =04

= ASAC vuong tai S hay S4 L SC (dpcm).

Trang 6 TAI IAII?]U ON THU THPT QU 0C GIA



8 NHOM TOAN VDC&HSG THPT PE THI HOC SINH GIOI 2020 - 2021

b) Tinh dién tich ddy ABCD theo x ctia hinh chop S.4BCD .

¢ Tam gidc SAC vudng tai S = AC =S4 +SC* =[x +1.
¢ Ta cd ABCD la hinh thoi = AC 1L BD = OC 1 OD

+1 _\/3—)62
4 2

2
¢+ Tam gidc OCD vudng tai O=0OD=+CD’-0C’ = \/ - (voi

oc=140)
2

— BD=20D =+/3-x".

*Vay S pop :%AC.BD:%\/(xZ +1)(3-x7) (véi 0<x<+3).

¢) Xacdinh x d€khdi chép S.ABCD c6 thé tich 16n nhat. Tinh gia tri thé tich 1on nhat do.
* Goi H la tam duong tron ngoai ti€p tam giac BCD = H € AC.
* Vi SB=SC=SD=1:>SHJ_(ABCD).
SASC  x
TN
=V pep = %SABCD.SH = %x\/ﬁ = %4 [ (3-2%) < %.

NG
=

¢ Tam gidc SAC vudng tai S = SH =

+ D4u bang xay ra khi va chi khi x* =3-x> < x =
A \/g \ A Als 7 .z <1z A~ M 1
* Vay x= > thi the tich khoi chop S.4BCD dat gia tri 1on nhat bang R

Cau6. (3,0 diém)

Cho 2x’ + »* —2xy =1. Tim gid trj Ion nhét cua biéu thte f(x,y)=4x"+y* —2x°y* +2018.
Loi giai

*+Taco:

2x°+y —2xy=1< (2)c2 +y° —2xy)2 =l dxt + ' +4x°y" +4x7y* —8x’y —4dxy’ =1

& dxt 4yt +8x%y’ —4xy(2x2 +y2) =1 4xt +y* +8x%)° —4xy(1+2xy) =1

Saxt+yt—dxy =1 4xt +y* =1+4xy.

+ Thay vao biéu thite f(x,y)=4x"+y* —2x’y* +2018 ta co:

S (x5, p) =222 +4xp+2019 = -2 (xy —1)" +2021.

* Vay f(x,y)é 2021 v6imoi x,yeR.

TAI LIEU ON THI HOC SINH GIOI Trang 7
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1 1
=1 y== -
~ N ) . Xy X y
¢ Ddu bang xay ra khi I 1<::> : = X
XAy —exy= 26+ ——3=0 2xt —3x2 +1=0

2
y=—2

* Vay gid tri 16n nhét caa f'(x;») bang 2021 khi

(x;y)e{(l;l);(—l;—l);[%;ﬁ}{—g;—ﬁj}.

HET.

Z
A

Trang 8 TAI IAII?IU ON THU THPT QUOC GIA
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