Cau I (2,0 diém)

1

SO GIAO DUC VA PAOTAO  KY THI CHQN HQC SINH GIOI CAP TiNH LOP 12 THPT
HAI DUONG NAM HOQC 2020 - 2021
— Moén thi: TOAN. Ngay thi: 21/10/2020
Thoi gian lam bai: 180 phiit, khéng ké thoi gian giao dé
(Pé thi c¢é 01 trang)

IPE CHINH THU'C|

. Tim tat ca cac gia tri ciia tham so m d¢ do thi ham s0 y =x"—(m+1)x’ +1 c6 ba diém cuc trj

tao thanh magt tam gidc c6 ba goc nhon.

1 A 5 y .7 . 5 A A \ A 1 .
2. Tim tat c4 cac gia tri ctia tham s6 m dé ham so y :§x3 —(m—-1)x*—(m+3)x+m* -1 nghich

bién trén khoang (—1;0) .

Cau II (2,0 diém)

1

xy(xy—l)2 +x°y° =(x+1)(x2 +x+l)

2x + xp X7 Y7 +2 +(xy+1)\/x2+4x+6+3=0'

. Giai hé phuong trinh sau:

2. Xac dinh cac gia tri cua tham s m dé phuong trinh sau c6 2 nghiém thyc phan biét:

SUx—1+mx+1-2%x*-1=0.

Cau III (2,0 diém)

1.

Két thuc dot Hoi hoc chao mung ngay Nha gido Viét Nam, 16p 12A c6 10 ban dugc trao thuong
trong d6 c6 An va Binh. Phan thudng dé trao cho 10 ban gdm 5 quyén sach Hoa, 7 quyén sach
Toan, 8 quyén sach Tiéng Anh (trong d6 cac quyén sach cing mén 1a giéng nhau). Mdi ban s&
dugc nhan 2 quyén sach khac loai. Tim xéac suit dé An va Binh c6 phan thuong giéng nhau.

. Trong mit phang toa d0 Oxy, cho tam gidc ABC c6 B(-1;4). Goi D, E(-1;2) lan luot 1a

chan duong cao ké tr 4, B va M 1a trung diém cua doan théng AB. Biét ](—%;%j la tam

duong tron ngoai tiép tam giac DEM . Tim toa d6 dinh C cia tam giac ABC.

Cau IV (3,0 diém)

1

. Cho hinh chép §.4BCD c6 ddy ABCD 1a hinh thoi canh a va gbc BAD =120°.

a) Tinh thé tich khéi chop S.4ABCD biét SA =SB = SC va khoang cach tir diém A4 dén mit phang

(SCD) bang %".

b) Tinh thé tich khoi chop S.4BC biét goc giita 2 mit phang (4BC), (SBC) bang 45° va tam gidc

2

SAB vuong can tai 4.
. Cho hinh ling try dtmg ABCD.A'B'C'D’, ddy ABCD 1 hinh thoi canh a. Goi N 1a trung diém
cta DD’', M nam trén canh BB’ sao cho MB'=2MB, P la giao diém cta CC’ va (AMN). Biét

rang goc ABC = @ va AA'=a.Tim cosg dé goc giira hai duong thang 4'P va AN bang 45°.

Cau V (1,0 diém)

Cho x, y, z lacac ) duong nho hon 1 thoa man
4(3x+1)+6(y+2)
[2(x+p)+x+z+1][2(x+z)+x+y+1] -
2(x+3) +y*+z7-16
2x*+y*+2° '
Heét

x(y+z)=x"+yz.

Tim gia tri 16n nhit cta biéu thuc P =




SO GIAO DUC VA PAOTAO  KY THI CHQN HQC SINH GIOI CAP TINH LOP 12 THPT

HAI DUONG NAM HOQC: 2020 - 2021. Ngay thi: 21/10/2020
Moén thi: TOAN
HUOGNG DAN CHAM| (Huéng ddn cham gom cé 07 trang)
Ciu Pip an Pié¢m
1. Tim tt ca cac gié tri ciia tham s6 m dé d thi ham s6 y = x* —(m +l)x2 +1 coba 10
diém cuc trj tao thanh mot tam giac co ba goc nhon. ’
Ta cod y'=4x3—2(m+1)x=2x(2x2—m—1). 0.25
Hamsdcobacuctri < m+1>0< m>—1. ,
. 3 . +1)’
Khi d6 ba diém cuc tri cua do thi ham so la: A(O;l), B[ m2+1;1— (m 2 ) J,
, , , 0,25
+1 — +1 — +1
cl - m+1;1_(m ) 4B = m+1;_(m ) AC=| - m+1;_(m ) ‘
2 4 2 4 2 4
Tam gidc ABC luodn can tai 4. Do d6, tam gidc 4BC nhon khi va chi khi goc BAC
— +1) 0,25
nhon < AB‘AC>O<:>—m—H+u>O©(m+l)|:(m+l)3 —8}>0
I 2 16
2,0 m>1 G
diém) | © x Keét hop voi dicu kién, ta dugc m > 1. 0,25
m<—
2. Tim tat ca cac gia tri ctia tham sb m dé ham sb
y= %x3 —(m—-1)x*—(m+3)x+m* —1 nghich bién trén khoang (-1,0). 1,0
Tacé y' =x"—2(m-1)x—(m-3) cb A’=(m—1)2 +m+3=m’-m+4>0,Vm nén '
0,25
ludn ¢6 2 nghiém phan biét x, x, (x, <x,) véimoi m.
Bang bién thién ctia ham s6 nhu sau:
x —00 X, X, +00
V' + 0 - 0 +
0,25
y / \ /
2 I ) [Y(=)<0 (m-4<0
bé ham so6 nghich bién trén khoang (—1; 0) thi = 0,25
y'(0)<0 -m—-3<0
< —3<m<4.Vay tap hop tat ca cac gia tri cia m 1a [—3;4]. 0,25
xy()cy—l)2 +x’y’ = (x+1)(x2 +x+1)
1. Giai hé phuong trinh sau: 1,0

2x + Xy x° Y7 +2 +(xy+1)\/x2 +4x+6+3=0.

)cy(xy—l)er)czy2 =(x+l)(x2+x+l) 1))

2x+xpx° YT +2 +()cy+l)\/)c2 +4x+6+3=0 (2)

H¢ phuong trinh:




Tt phuong trinh (1) ta co: xy(xzy2 —xy+1) = ()Hl)[(x+l)2 —(x+l)+1} 3).

Pat f(t)=t(F-t+1),teR. Ta cb: f'(t)=3t"-2t+1>0,VieRnén f(t) dong| 025
bién trén R.
Dodd 3) <= xy=x+1.
11 Thay vao (2), ta dugc 2x+(x+1)\/x2 +2x+3 +(x+2)\/x2 +4x+6+3=0
2,0 0,25
di(ém) (re1)(14 +2x+3)+(x+2)(1+\/x2 +4x+6)=0 (4)
_ la=VxX" +2x+3>0 X +2x+3=a’ . b’ —a*-3
bat = =b-a'=2x+3=ox=—-—=
b=~x’+4x+6>0 X +4x+6=0 2
2 a2 2 2 0,25
Phuong trinh (4) tré thanh %(1 + a)+¥(l +b)=0
< (b-a)|[(a+b)(a+b+2)+1|=0<a=b (do a>0,b>0).
. 1
Véi a=b=>\x* +2x+3 =+/x’ +4x+6 <:>x=—%3y=§.
X _3 0,25
Vay nghiém cua hé 1a | 2 .
y =§
2. Xac dinh cac gia tri ciia tham s6 m dé phuong trinh sau c6 2 nghiém thyc phan biét: Lo
SUx—1+myx+1-23x"-1=0. ’
Dicu kién: x> 1.
. / - / — 0,25
Chia 2 vé cho +/x+1 ta dugc phuong trinh -5 x1 +24= ! =m.
x+1 x+1
Dit ¢ = 4/x—1 1a ham s6 ddng bién trén [1;+ ).
x+1
Taco t>0 Vétzi/x_lzé\*/l—i:n<l. 0.25
x+1 x+1
Khi d6 ta c6 phuong trinh m =—5¢>+2¢ (1) véi t € [O;l).
Bang bién thién ham s6 f(r) = —5¢* +2¢ trén [0;1):
b 0 1 1
5
1
/ 5 022
y
0
-3
Ycbt < phuong trinh (1) c6 hai nghiém phéan biét thudc [0;1) S me [0;%) . 0,25
II | 1. Két thic dot hoi hoc hoi giang chao ming ngay Nha gido Viét Nam, 16p 12A c6 10
2,0 ban dugc trao thudng trong d6 ¢6 An va Binh. Phan thudng dé trao cho 10 ban gom 5 | 1,0
diém) quyén sach Hoa, 7 quyén sach Toan, 8 quyén sach Tiéng Anh (trong d6 cac quyén




sach cung mén 1a giéng nhau). Mdi ban s& duoc nhan 2 quyén sach khac loai. Tim
xac suat dé An va Binh c6 phan thuéng gidng nhau.

Goi x, y, z lan luot 1a sb hoc sinh dugc nhan phﬁn thuong 1a: sach Hoa va sach Toan,

x+y=5 x=2

. . 0,25
sach Hoa va sach Tiéng Anh, sach Toan va sach Tiéeng Anh = x+z=7 <<y =3. ’
y+z=38 z=5
S6 phan tir ciia khong gian mau 1a n(Q)=C;;.C;.C; =2520. 0,25
Goi A 1a bién ¢ “An va Binh c6 phan thudng gidng nhau”
Co céc kha nang xay ra la:
- Kha ndng 1: An va Binh cung nhan sach Hoéa va sach Toan, chon 3 nguoi trong 8 nguoi
con lai dé nhan sach Hoa va sach Tiéng Anh cb CS3 cach, 5 nguodi con lai nhan sach
Toan va sach Tiéng Anh c6 C. cach, nén Kha ning 1 ¢c6 C;.C; =56 cach chon thoa
mén biéncd 4. 0.25
- Kha niang 2: An va Binh cung nhan sach Hoa va sach Tiéng Anh, bang cach chon
twong tu Kha nang 1, ta c6 Cy.C;.C; =168 cach chon thoa min bién ¢ 4.
- Kha ning 3: An va Binh cing nhan sach Toan va sach Tiéng Anh, bang cach chon
twong tw Kha nang 1, ta c6 C;.C;.Cs =560 cach chon thoa man bién ¢ 4.
= n(A) =C,.C.+C,.C;.C; +C,.C..C; =784.
_ n(A J.C.+C.C:.C+C,.C..Co
Vay xdc suft cn tim la: P(4)= (4)_ GG+ L1665 14 0.25
n(Q) C,,-G; .C; 45
2. Trong mit phing toa 46 Oxy, cho tam gidc ABC co B(-1;4). Goi D, E(-1;2)
lan luot 1a chan dudng cao ké tir 4, B va M 1a trung diém ctia doan thang 4B . Biét
. 1,0
1 (—%,%) la tam duong tron ngoai ti€p tam giac DEM . Tim toa d§ dinh C cua tam ’
gidc ABC.
A
E
M
0,25
B D £ C
Phuong trinh BE : x =-1.
Phuong trinh duong thang AC qua E(—l ;2) vuong goc voi BE 1a y=2.
Goi N la trung diém ciia BC va gia sir C(c;2)e AC = N(CT_I;SJ .
Ta ching minh: Tt gidic MEND ndi tiép duong tron tim 7 . That vay:
Tac6 MAE = MEA vi EM 1a duong trung tuyén ciia tam giac EAB vudng tai E .
NME = MEA vi & vi tri so le (do MN // AC) 0,25

— MAE = NME (1)
Mait khac D, E cung nhin 4B dusi 1 goc vudng nén ABDE ndi tiép duong tron




— MAE = EDN (cing ba véi BDE) (2)
Tir (1), (2) = NME = EDN = MEND ni tiép dudng tron.

Ta c6 t gidc MEND ndi tiép dudng tron tdm [

2 2 2 2
0,25
= IN=IE & IN* = [E® & (sz +[—lj =(1j +[—§j
2 2 2 2
c=1 C(1;2)
= = 0,25
c==5 |C(-5;2) -
1. Cho hinh chép S.ABCD c6 ddy ABCD la hinh thoi canh a va goc BAD =120°.
a) Tinh thé tich khéi chop S.4BCD biét S4 =SB =SC va khoang céch tir diém Adén|
9
mit phang (SCD) bing %.
0,25
v
(2,0 | Do 4BCD lahinh thoi canh @ va c6 goc BAD =120° nén AABC déu canh a.
diém) Goi H 14 hinh chiéu cia S trén mat phang (ABCD).
Do S4=8SB=SC = HA=HB=HC = HC 1 AB= HC 1 CD.
Dung HK 1 SC,K € SC = HK 1 (SCD) = d(H,(SCD)) =HK .
Goi M latrung diém cia 4B = M, H, C thang hang.
3 3
Do AB //(SCD) suy ra:d (A,(SCD))=d(M,(SCD)) :Ed(H,(SCD)) = HK 0.25
2Kk =2 a= K =2,
2 4 2
Ta cod 12: 12— 12:%2SH:a 0,25
SH* HK- HC™ a
1,3 3
=V, =—a'—a=—-—"a’. 0,25
S.ABCD 3 2 6
b) Tinh thé tich khéi chép S.4BC biét goc gitra 2 mit phang (ABC), (SBC) bang 45° L0
9

va tam giac SAB vudng can tai 4.




B s
0,25
C

Do ASAB vudng cantai A, AB=a=>SA=a, SB=a2 .
Xét hinh chép A.SBC ¢c6 S4=AB=AC ,suyra AO L (SBC) véi O la tam duong tron
ngoai tiép ASBC = OM 1 BC.
Goi M 1a trung diém cua BC, AABC déusuyra AM L BC.
Suy ra goc gitta 2 mit phing (4BC), (SBC) bing AMO = 45°.

, y \ , e a3
Xét tam gidc ABC déu canh a c6 AM la duong cao = AM = 5
Xét tam gidc AMO vuong can tai O nén A0 =0M = AM % = a:‘/g .

0,25
2 2
— oB=\om* +mB* = % 4 _ a10.
16 4 4

. \ R 5 2 2 a\/z
Goi N latrung di€m cua SB = ON L. SB= ON =N OB" - NB* = R
sin SBO = — ON _ 1 cos SBO = —— 2 sinOBM = —— oM \/_ cosO/BA\Jzﬂ

0B 5 NG OB 5 5
— sin SBC = sm(%+ @) \/54_52\/5 0,25
= Sy, L 58 BC sinSBC= L anz.a Y22 146
2 2 5 5
1 1 11446, av6 _ 6+\/_
=34 =V, e == Sgec d|A4,(SBC))==-Sg. - A0 =— a’- 0,25
S.ABC A.SBC 3 SBC ( ( )) 3 SBC 3 5 4 60

2. Cho hinh lang tru dmg ABCD.A'B'C'D', day ABCD 1a hinh thoi canh a. Goi N la

trung diém cua DD', M nam trén canh BB’ sao cho MB'=2MB, P la giao diém Lo

clia CC' va (AMN). Biét ring goc ABC =@ vi AA'=a. Tim cos¢ dé gbc giira hai
duong thang A'P va AN bang 45°.




\b\ 4=

Ta cé ﬁ:z%;m:a%a

0,25

Goi O, O' lan luot 1a tdm cua hai ddy 4BCD, A'B'C'D', I 1a giao diém cua 00’ va
MN, P la giao diém cua AI va CC'.Tacd P=(AMN)NCC' va AMPN 1a hinh
binh hanh.

CP 5

Taco AP=AM + AN =a+b+= cvaAP AC+CP = a+b+20 Viy —=—.
6 cc’ cC' 6

0,25

Ta co: ﬁ:5+5—égz>AP= (a+b—gcj =—\/73+72cosa
a5
5

A_]\7=E+%E:AN=

Theo gia thiét, ta co:
‘ﬁA—N‘ _ [11+12c0sq]

' = = 288cos’ @ +168cosa —123 =0.
AP-AN  [5(73+72cos )

cos45° =

0,25

Giai phuong trinh, tim dugc cosa =

—7+\/ﬁ
24

7-295
24

Vay cosp = cos(180° —a) =—cosa =

0,25

(1,0
diém)

Cho x, v, z 1a cac s6 dwong nho hon 1 théa man
4(3x+1)+6(y+2)
[2(x+y)+x+z+1][2(x+2)+x+y+1]

—x(y+z)=x2+yz.

2(x+3) +y +z’ —16
2x° +y + 27

Tim gié tri 16n nhat cua biéu thic P =

1,0

T S 2 2
Tur gia thict ta co + =(x+y)(x+z).
3x+2y+z+1 3x+4+2z+y+1

o I 1
Str dung bat dang thitc —+—2=> 4

Vx,y>0= (x+y)(y+z)2

20—
X y xty 6x+3y+3z+2

P (2x+y+z)
Mit khac (x+y)(x+z)s(x+y+x+zj :( X+y+z)

2 4

0,25




2x+y+z) i
:>( xX+y Z) > 8 .Dat t=2x+y+z, taduogc t—z 8
4 6x+3y+3z+2 4 3t+2

&3 +200=3220 < (1-2)(37 —4+16)20 < 122 =2x+y+222

=>y+z22-2x.

2

2
Tacod y* +z° 2@22(1—@

0,25
. Po14 212)6-‘12-2 231+ 12x+2 . 6x+1 . 26x+1 ‘
2x +y +z 2x2+2(1—x) x2—|—(1—x) 2x"=2x+1
Xét ham s6 f(x):% voi xe(O;l).
) x=-1 0,25
Taco f'(x)= 288 i =0 | 2
(20" —2x+1) X=3
Bang bién thién cta ham s6 trén (0;1):
b 0 2 1
3
/(%)
9
\ 0,25
) 7
1

Tur bang bién thién, ta c6 f(x)<9, Vxe(0;1) = P<1+ f(x)<10.

,z=—.Vay max P=10.

1
3

W | —

DAu bang xdy ra khi xz%, y=




