SO GIAO DUC VA DAO TAO KY THI CHQN HQC SINH GIOI CAP TiNR

GIA LAI LOP 12 THPT, NAM HQC 2019 - 2020
) - Man thi: Todn - Bing B
PE CHINH THUC Théi gian 1am bai: 180 phit (khdng ke thoi gian phdt dé)
(Dé thi gom 01 trang) - Ngay thi: 13/1272019

Ciu 1 (2,0 diém). Cho ham sé y=a'—3Imz’ +3 cb d6 thi (C) Tim t4t ca cdc gia trj thue cia tham
50 m dé dudmg thiing d: y = z clt 45 thi (C) tai ba diém phén biét c6 hodnh d¢ 13p thanh cép s6 cong.
Chiu 2 (4,0 diém).

a) Giai phuong trinh sau trén tip sé thyc 2(..":2 + l)\/;——l +8 =(5+4J9:]x.

201977 = =+ 2020
b) Giai hé phuong trinh sau trén tép sé thyre y* + 2020

'+ 223z -1=0y-3

Z
Cau 3 (2,0 diém). Tim hé s6 chira 2" trong khai trién f(z)= [if +z +1] (z+2)" véinlasb g
nhién théa mén A} +C'* =14n.

Ciu 4 (2,0 diém). Cho tam gidc ABC ¢6 sin A + sinC = 2sin B va tang + tan% = i . Chimg minh
ring tam gidc ABC déu.

' u =2
Ciu 5 (2,0 diém). Cho day sb (u,) thoa man 4u_ -3
5 U, =—"——mneN
u —
ﬂ1—1+ 11+'"+u11
Tinh A =lm 2~ "1 " s
n

Ciiu 6 (2,0 diém). Trong mit phing véi hé toa 4§ Ozy, cho hinh chit nhit ABCD. Goi H 1 hinh chidu
vudng goc ciia B 1én AC,M va N lan luet 14 trung diém cia doan AH va BH. Trén canh CD 1y

didm K sao cho tir gisfc MNCK 13 hinh binh hanh. Biét M[%;%],K('.},E), ditm B thuje

d:2z—y+2=0, diém C thufc d,:z—y—5=0 vi hoanh dj dinh C16n hon 4. Tim toa d cic
dinh ciia hinh chir nhit ABCD.

Ciu 7 (2,0 diém). Cho tit dién ABCD cé thé tich V. Goi I 13 diém thudc mién trong cta tir dién
ABCD, che dudng thiing Al, BI,CI, DI lin lugt cit cic mit phing (BCD),(ACD),(4BD),(ABC) tai

che ddm M,N,P,Q thdaman AL BL O DI pitiy %y véiapeN v

Tinh § =a +b.
Céu 8 (4,0 diém). Cho hai 6 thuc duong 6,b théa man 8ab—2 = 3(&‘ 4 b‘). Tim gié trj 16n nhét cia

toi gian.

E
:-;
N
3’
o

bidu thitc P = — -+ LI B
1+a® 144 1+ 3a%°
Hét
Ho va tén thi sinh ...oco—eeee ... 080 BG0 danh...coeecunsvnne e o

Thi sinh khong ste dung tai ligu va mdry rmh ccfm my Caﬂ bP coi thi khong gidi thich gi thém.
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SO GD&DPT GIA LAI KY THI CHON HSG LOP 12 /
PE CHINH THUC NAM HOC 2019 - 2020
(Dé thi 6 01 trang) MON: TOAN -THPT

Thoi gian: 180 phit Y % % % K
DE BAI
Caul: (2,0 diém) Cho ham s6 y=x"—3mx’+3 c6 do thi (C). Tim tat ca cdc gia tri thuc cta

Cau 2:

Cau 3:

Cau 4:

Cau5:

Cau 6:

Cau 7:

tham s8 m d& duong thang d:y=x cat d6 thi (C) tai ba di€ém phan biét c6 hoanh do
lap thanh cap sO cong.
(4.0 diem)
a) Giai phuong trinh sau trén tap s6 thuc 2(x2 +1) Vx-1+8= (5 +44/X —l) X
2
2019},2,)(2 _ X° 42020

b) Giai hé phuong trinh trén tap so thuc y2 +2020 ®
y?+2x/3x-1=9y-3 (2)

(2,0 diém)

Tim hé s6 ctia x*° trong khai trién f(x)= (% X%+ x+1j2 (x+ 2)3n véi n 1a sO tu nhién

thoa man A’+C"? =14n

C 23

(2,0 diém) Cho tam gidc ABC c6 sin A+sinC =2sinB va tan§+tanE:T. Chtng

minh rang tam giac ABC déu.

u, =2
2,0 diém) Cho day sd (un) xac dinh boi 4u -3
( iem) Cho day sO (un) xac dinh boi A, vn>1

3u, —2

1 1 1

1+u 2+...+u 1

.U — — —
Tinh A=lim— 1 "~ ]a mot CSN.,

n2

(2,0 diém) Trong mat phéng véi hé toa d6 Oxy, cho hinh chit* nhat ABCD. Goi H la
hinh chiéu vuong goc ctia B 1én AC, M va N Ian luot la trung diém cua BH
va AH . Trén canh CD ldy diém K sao cho t&t giac MNCK la hinh binh hanh. Biét
M @éj K(9:2),  diém B thudc duong thing d,:2x—y+2=0 va diém C thudc

d,:x-y-5=0 va hoanh dd dinh C 16n hon 4. Tim toa d0 cac dinh caa hinh
ch* nhat ABCD.

(2,0 diém). Cho t dién ABCD c6 thé tich V. Goi | la diém thudc mién trong ctia ti
dién ABCD, cac duong thang Al, BI, CI, DI lan lugt cat cic mat phang
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(BCD), (ACD), (ABD), (ABC) tai cac diém M, N, P, Q théa maén
AL_ME_CT_DBU Bigtv, =2V, véiabeN va 2 t6igian. Tinh S —a+b.
Ml NI Pl QI b b
Cau8: (4,0 diém) Cho hai s6 thuc dwong a, bthoa man 8ab-2 :3(a4 +b4). Tim gia tri I6n
N 1 N ab
1+a?> 1+b®> 1+3a%?’

nhat ctia biéu thitc P =

HET
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SO GD&DT GIA LAI KY THI CHON HSG LOP 12 /
PE CHINH THUC NAM HOC 2019 - 2020
(Dé thi c6 01 trang) MON: TOAN -THPT

Cau 1:

Cau 2:

Thoi gian: 180 phut 1. 0.0.0.0.¢

HUONG DAN GIAI

(2,0 diém) Cho ham s6 Y = X*=3mx2+3 6 db thi (C) Tim tat ca cac gia tri thyc cua
tham s6 m d& duong thing d:y=x cit d6 thi (C) tai ba diém phan biét c6 hoanh dd
lap thanh cap s6 cong.
Loi giai

Ta c6 phwong trinh hoanh 6 x* —3mx* +3=x < x* —3mx* —=x+3=0, (1)
Do phuong trinh (1) ¢6 ba nghiém phan biét X, X;, X; theo thw twe 1ap thanh cdp so
cOng suy ra
2%, = X+ X3,(2).

X, + X, + X, =3m
Mat khac theo dinh 1i Vi-ét cho phwong trinh bac ba ta c6 ¢ XX, + X, X; + XX =—1.

X X, Xy = =3
Thay (2) vao phuong trinh dau tién ta duwgc X, =M, ma X, la nghiém ctia phuwong

m=1

trinh (1) ta duwoc -2m*-m+3=0< , < m=1.
2m°+2m+3=0

X =-1
Thtt lai véi m=1 ta dugc phuong trinh hoanh d6 X° —3x* —x+3=0<| X, =1 dé thay
X; =3
ba nghiém nay lap thanh cap s6 cong vi cong sai d =2.
(4.0 diém)
a) Giai phuong trinh sau trén tap s thuc 2(x2 +1) Jx-1+8= (5+ 4% —1) X
Loi giai
Cach1
biéu kién x>1
PT < (2X° +2)+/x—1+8=5x+4xy/x -1
& 2(x-1)° V/x-1-5(x~1)+3=0
Dit t=+x-1(t>0), phuong trinh trd thanh
26° 512 +3=0 <> (1—1) (2t°+ 4t + 6t +3) =0 & t=1 vi 2+ 4" +6t+3>0, V>0

=>Vx-1=1ex=2.
Cach 2
Diéu kién x>1
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PT <:>(2x2+2)\/x—1+8=5x+4x\/x—l
<:>(2x2—4x+2)\/x—1—5x+8=0
x2—2x+1)(2\/x—1—x)+x3—2x2+x—5x+8=0

<
<:>(x2—2x+1)(2\/x—1—x)+x3—2x2—4x+8=0

<:>(x2—2x+1) 4)(_—4_)(2+(x—2)2(x+2)=0
24X =1+X
(x2—2x+1)(x—2)2 (x—2 (x+2)=0
o - +(x=2) (x+2)=
2/x—1+x
—x*+2x-1
< (x=2) X X 2 =0
( ) (2\/x—1+x j
<:>(X—2)2._X2+2X_1+2(X+2)\/X_1+X2+2X=O
24/x—1+x
<:>(x—2)2.2(X+2)\/X_1+4X_1:0
24/x—1+x
< Xx-2=0wv1 2(x+2) X_1+4x_1>0, vV x>1
2/x—1+x
& x=2 (TM)
Vay phuong trinh c6 nghiém x=2.
2019),2,)(2 _ X2+2020 (1)
b) Giai hé phuong trinh trén tap sd thuc y? +2020
y? +2xy/3x-1=9y -3 (2)
Loi giai

1
X2>—
1>
Piéu kién {3" 120 )8
9y—3>0 y%

2019 x?+2020
2019¢  y*+2020

Néu x>y = VT (*) >VP(*). Nguoclai néu x <y = VT (*) <VP(*).
Mat khac véi x = y = VT (*) =VP(*). Vay X=Y.

Tir (1) ta 6 & 2019" (x* +2020) = 2019 (y* +2020). (*)

Thay X=Y vao phuong trinh (2), ta c6

X2 + 243X -1 =9X—3 < (x+\/3x—1)2 =(2\/3x—1)2

o (x—\/3x—1)(x+3\/3x—1) 0 x—+3x—-1=0 [xz%).
3+4/5

T2

S X -3x+1=0< x=
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3+\/§_3+x/§]{3—\@_3—\/§j.

Két luan: Hé phuong trinh ¢6 hai nghiém( > 5 5 5

Cau3: (2,0 diem)
2
Tim hé s6 cua x° trong khai trién f (x) =(1 X* + x+1j (X+2)3n v6i n la sO ti nhién
théaman A’ +C/* =14n

Loi giai

. A3 n-2 _ n! n! — &
Taco A, +C, —14n<:>(n_s)!+(n_2)!.2!—14n,vm n>3,neN.

o n(n—l)(n—2)+@:14n
< 2(n-1)(n-2)+n-1=28, vi n>3.

tm)

(
©2n*-5n-25=0¢< 5 .
n:—E (I)

2
Véi n=5suyra f (x):(%x2+x+lj (x+2)° =%(x2 +4x+4)2(x+2)15
1 19
& f(x)==(x+2)" Z Cloxt 2"
k:
= s hang tong quat T, , = %Clkgzk X1k,
Cho 19-k =10=k =9 ta duoc s6 hang chita x° 1a T, = iCf’g 2°x =C.2°x".
16

Vay hé s6 cta s8 hang chita x° 1a Cp,2° = 2956096 .

23

) . . . A C
Cau4: (2,0 diém) Cho tam giac ABC c6 sinA+sinC =2sinB va tanE+tanE=T. Chting

minh rang tam gidc ABC déu.

Loi giai
Vi A+B+C =7z =sin A+C =cos%;cos A+C =sing.
Ta O sin A+sinC = 2sin B < 2sin A+C oS A-C _ 4sinEcosE < CoS A-C_ ZsinE (1)
2 2 2 2 2 2
sin A+C
Va tan 2 s tan & = 243 & —x 2 _ 243 @3cos%:2\/§cos§cos%
2 2 3 cosEcosE

B A+C A-C B . B A-C
3cos— =cos +COS < /3 c0s— =sin—+cos (2).
2 2 2 2 2

nhttps://www.facebook.com/groups/toanvd.vdc Trang 3



NHOM TOAN VD - VDC PE THI HSG TOAN

Tt (1) va (2) tacd ﬁcosg:%ing@tang:i: B="

NE 3

=1l A-C=kdr= A=C.

Thay B = % vao (1) suy ra cos

Vay tam giac ABC ¢6 A=C,B =% suy ra tam giac ABC deéu.

u, =2
Cau5: (2,0 diém) Cho day s8 (un) x4c dinh bdi un+1=4u”_3,Vn21
3u, -2
1 1 1
1Ty 2y
U - — -
Tinh A=lim— S — lamdt CSN.
n
Loi giai
Y _1_4Un—3_ — un_l
I - (T A N
patV,=U, -1 oy - 1 1 svaytymicsca=3t=1
v, +1 v, Vv, v, Vi

i:1+3(n—1):3n—2
Vv

n

Nén

=3n-2

u -1

n

Ta co ! + 1 + ...+ 1

u-1 u-2 u, -1
:3.(1+2+3+...+n)—2n

=31-2+32-2+..+3n-2

:3-n(1+n)_2n:3n2—n
2 2
1 1 1
+ .ot )
. u -1 u-2 u-1 . 3n°-n 3
Do d6 A=Ilim . "~ _lim —==
n 2n 2

Cau 6: (2,0 diém) Trong mat phfmg vGi hé toa & Oxy, cho hinh chit nhat ABCD. Goi H 1a
hinh chiéu vudng goc cua B 1én AC, M va N lan luot la trung diém caa BH
va AH . Trén canh CD lay diém K sao cho t gidc MNCK la hinh binh hanh. Biét

nhttps://www.facebook.com /groups/toanvd.vdc Trang 4



NHOM TOAN VD - VDC PE THI HSG TOAN

9.2 ,
M(g;gj, K(9;2),  diém B thudc duong thing d,:2X-y+2=0 va diém C

thudc d2 :X—Y-5=0 va hoanh dd dinh C 16n hon 4. Tim toa d6 cac dinh cuia
hinh chi* nhat ABCD.
Loi giai
4 B
N
M
H
D K c

B(b;2b+2); C(c;c~5), (c>4). Tacé MN/CK nén MN LBC, ma BH L AC nén N
la triee tam tam gidc MBC . Vay CN L BM = MK L BM..

+) W:(ﬁﬁ} m:(b—g;2b+§j.
55 5 5

MK L BM — MK.BM - 0 @%(b—%}%(zmgj:o —b=1=B(L4).

+) KC =(c-9;c-7); BC=(c-1;c-9).

CK LCB = KC.BC=0<(c-9)(c-1)+(c-7)(c-9)=0<=(c-9)(2c-8)=0
¢ =9(Nhan)

~ . Vay C(9;4).

L=4(Loai) ay C(9:4)

+) K la trung di€ém CD nén ta duoc D(9;O).

x-1=0 {x:l

=S
y—-4=-4 y=0
Két luan: A(1;0), B(L;4), C(9;4), D(9;0).

+) Gia st A(X;Y), tacd ﬁ:éﬁ@{ . Vay A(1,0).

Cau7: (2 diém). Cho tt dién ABCD c9 thé€ tich V . Goi | la di€ém thudc mién trong ctia tix
dién ABCD, cac duong thang Al, Bl, Cl, DI Tan luot cat cac mat phang (BCD),
Al _MI _Cl DI

ACD ABD), (ABC) tai cac dié : an —=—=—=—-,
( ), ( ),( )tal cac diem M, N, P, Q thda man MNP QI

Biét V., =%v, voi a,heN va % t8i gian. Tinh S =a+b.

Loi giai
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-Dat Vigep =V Viaeo =Vos Vipan =Vay Vinse =V, ta cd: V =V +V, +V, +V,
Al _,_AM _d(A(BCD)) Ve V _ Al _V

-T — = = = - _
VIV d(1,(BCD)) Vs Vi Ml V,
Twong te BV GV DIV
- Twong tue: —1 —==—-1 —=—-1.
EMNITY, TPV, QY
AL_MI Cl DI _V V V V 1
- Theo gia thiét: — >—=—=—=—=V,=V,=V, =V, ==V
M NI PE QL VY, V, V, V,
Hay V., =2V =21
a =— .
y IBCD 4 b:4
Vay S=a+b=5.
Cau8: (4,0 diém) Cho hai s§ thuc duwong 8, bthoa man 8ab—2=3(a’+b"). Tim gié trj 16n
nhat ctia biéu thitc P = ! + ! + ab
1+a®> 1+b* 1+3a’b’
Loi giai

Tir gia thi€t suy ra 8ab—2=3(a*+b*) > 6(ab) (1).

Dat ab=t,t>0. Tt (1) suy ra —-3t* + 4t -1>0 < %gtgl (2).

Véi a,b >0,ab<1 ta chitng minh duoc ! =+ L =< 2 (3).
1+a° 1+b° 1+ab

1 1 1 1
That vay (3) <:>( - j+[ - jgo

1+a® 1+ab) \1+b* 1+ab
- a(b-a) N b(a—b) <
(1+a®)@+ab) (1+b?)(1+ab)

& (a-b)’(ab-1)<0 (dung).

1
Khi do, P< 2, ¢ t+2_ f(t) VéitE{—;l}.
1+t 1+3t2 t+1 3

1 7
<0te{3 1} nén Max f(t) = f(?’]:—.Suyra, Pg%.

b *
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V3

Vay gid trj 1on nhat cta P bing % dat duockhi a=b="",
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