SO GD & PT VINH PHUC  PE THI CHON HQC SINH GIOI LOP 12 CAP TRUONG
TRUONG THPT PONG PAU LAN 2 NAM HQC 2019 — 2020
MON: TOAN
Thoi gian lam bai: 180 phut

Cau 1 (1,0 diém). Cho ham sb y =%X4 —2x*+1 ¢6 dd thi la (C). Tinh dién tich tam gidc c6 cac dinh

1a cac diém cuc tri cua do thi (C).

2x-1
X+1
(C) tai hai diém phan biét A va B sao cho APAB déu, bictP(2;5).

Cau 3 (1,0 diém). Mot manh dat hinh chit nhat ABCDco chiéu dai AB=25m, chiéu rong
AD = 20m dugc chia thanh hai phan bang nhau bdi vach chin MN (M, N lan luot 13 trung diém
BC VA AD). Mot doi xay dung lam mot con dudng di tir Adén C qua vach chan MN, biét khi
lam duong trén mién ABMN mdi gid 1am duge 15mva khi 1am trong mién CDNM mdi gio lam
dugc30m. Tinh thoi gian ngan nhat ma d6i xay dung lam duoc con duong di tir A dén C.

Cau 4 (1,0 diém). Tinh téng céc nghiém x e[-7; 7] ciia phuong trinh:

Cau 2 (1,0 diém). Cho ham s y = c6 dd thi (C). Tim mdé dudng thang d: y=—x+m cit

2(cos X ++/35in X) cos X = ¢0s X —~/3sin x+1.
Cau 5 (1,0 diém). Trong cudc thi: "Thiét ké va trinh dién cac trang phuc dan toc" do Poan trudng
THPT Déng Pau t6 chirc vao thang 11 nim 2019 voi thé 16 mdi 16p tham gia mot tiét muc. Két
qua c6 12 tiét muc dat giai trong d6 c6 4 tiét muc khdi 12, ¢6 5 tiét muc khdi 11va 3 tiét muc khéi
10. Ban t6 chirc chon ngau nhién 5 tiét muc biéu dién chao mimg 26 thang 3. Tinh x4c suit sao
cho khéi ndo ciing c6 tiét muc duoc biéu dién va trong d6 c6 it nhat hai tiét muc ctia khoi 12.

1 1
R 2 . ; . l+—2+72 ;
CAu 6 (1,0 diém). Cho day s6 (u,) V6iu, = €' " ™ Tinh u,UU,.. Uy,

Cau 7 (1,0 diém). Cho hinh hop ding ABCD.AB,C,D, c6 cac canh AB=AD =2, AA =+/3 va
géc BAD =60°. Goi M, N 14n luot I3 trung diém cta cac canh AD, va AB..

Chimg minh ring AC, vudng goc véi mit phang (BDMN).

Cau 8 (1,0 diém). Cho hinh chép S.ABCD, day ABCD I hinh chit nhat co6 AB =3, BC =6, mit
phang (SAB) wvudng géc véi ddy, cac mit phang (SBC) va (SCD) cung tao v6i mit phang
(ABCD) cac goc bang nhau. Biét khoang cach giita hai duong thing SA va BD bang /6. Tinh
thé tich khéi chép S.ABCD va cosin goc giita hai duong thang SA va BD.

Cau 9 (1,0 diém). Trong mit phang véi hé toa do (Oxy), cho tam gidc ABC ngoai tiép dudng
tron tdm J(2;1). Biét duong cao xuat phat tir dinh A cua tam gidc ABC c6 phuong trinh:
2x+y-10=0 va D(2;—4) 1a giao diém thu hai cia AJ véi dudng tron ngoai tiép tam giac
ABC. Tim toa d6 cac dinh ctia tam giac ABC biét B c¢6 hoanh d6 am va B thudc dudng thang
cO phuong trinh X+ y+7=0.

Cau 10 (1,0 diém). Cho cac sb thuc a,b théa man diéu kién 0<b<a<1. Tim gia tri nho nhat

P =log —4(32_1)

cua biéu thirc . +8log? a-1.

Thi sinh khéng dwoc sir dung tai ligu va khéng dwoc siv dung mdy tinh cam tay.
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Piém

Cho ham sé y =%x4 —2x2+1 ¢6 do thi 1a (C). Tinh dién tich tam gidc ¢é cdc dinh 1a cac

diém cyc tri cia do thi (C).

1,0

x=0
Taco y'=x*-4x;y'=0=|x=2 .
X=-2

Suy ra 3 diém cuc tri la A(-2;-3); B(0;1); C(2;-3).

0.25

Céc diém cuec tri tao thanh tam giac ABC can tai B.
Goi H 1a trung diém cua AC = H(0;-3) va BH L AC.

0.25

Tac6 BH(0;—4)=BH =4; AC(4;0)= AC = 4.

0.25

Vay dién tich can tim: S = %.BH AC :%.4.4 =8 (dvdt).

0.25

2x-1

Cho ham sb y= . c6 dd thi (C). Tim mdé duong thang d:y=-x+m cét (C)
X+

tai hai diém phan biét A va B sao cho APAB déu, biétP(2;5).

1,0

Hoanh d6 giao diém cua duong thang d va do thi (C) 1a nghiém phuong trinh
2x-1
X+1

=—Xx+m< X2 —(M-3)x-m-1=0 (1) (x=-1khong la nghiém cua (1)).

0,25

Dudng thang d cdt dd thi (C) tai hai diém phén biét khi va chi khi phuong trinh (1) c6
hai nghiém phan bigt > A>0< m*-2m+13>0<meR

0,25

. <, . , . i X1 + X2 =m-3
Goi X, X, 1a cdc nghiém cta phuong trinh (1), ta c6:
XX, =-m-1

Gia sit A(x;— % +m), B(X,;— X, +m)
Khi d6 ta co: AB =4/2(% —X, )’
PA=(%—2) +(x +m-5) =\J(x -2 +(x,-2)",

PB = (%, —2)° + (=% +m=5)" = (%, ~2)" +(x ~2)’
Suy ra APAB cantai P

0,25

Do d6 APABdéu < PA’ = AB’
<:>(x1—2)2+(x2—2)2 :2(x1—x2)2 <:>(x1+x2)2+4(x1+x2)—6x1x2—8:0

. Vay gia tri cdn tim 1a m=1, m=-5.

<:>m2+4m—5=0c{

0,25

M6t manh dit hinh chit nhat ABCDc6 chiéu dai AB =25m, chiéu rong AD =20m
duoc chia thanh hai phan bang nhau bdi vach chan MN (M, N lan luot 1a trung
diém BCVAAD). Mot doi xdy dung 1am mot con dudng di tr Adén C qua vach

1,0




chin MN, biét khi lam dudng trén mién ABMN mdi gio' 1am dugc 15mva khi 1am
trong mién CDNM mdi gi® lam dugc30m. Tinh thdi gian ngan nhat ma d6i xay
dung 1am dugc con duong di tir A dén C.

B M c  Gia sir con duong di tir A dén C gip vach chan MN tai E
dit NE = x(m)(x €[0;25]) = AE =+/x* +10°;

CE = /(25— x)? +10?

25m

A 20m N D

0,25

AE CE _/x2+100 \/(25 x)2 +100

Thoi gian lam duong di tir A dén C 13 t(x) =
15 30 15 30

(h)

0,25

(25-x)

15\/x 1100 30(25—x)? +100

£1(X) = 0 = 2x/(25— %)% +100 = (25— x)v/x? +100
{x(25—x) >0

t'(x) =

4X°[(25—-X)* +100] = (25— x)?(x* +100)

0<x<25 0<x<25
g {4(25— X)*(x* — 25) + x*[400 — (25— x)*]=0 g {(x —5)[4(25— X)*(x +5) + X* (45— x)]=0
& X=5;

0,25

20+ \/72 10+2V725 zf

t(0) = ,1(25) = — ,1(5) === = Thoi gian ngan nhat lam con dudng tir

2\f

AdénCla T(gi(‘)’).

0,25

Phuong trinh d3 cho < cos2x ++/3sin 2x = cosx —+/3sin
@COS(ZX—£j=COS(£+Xj <:>x=k2—” keZ.
3 3 3

0,5

Vi xe[-z;z] nén x1=0;x2=2?”;x = 2 thoa man.

3

Viy tong cac nghiém x e [-7; 7] cia phuong trinh  da chola S = 0.

0,5

Trong cudc thi: "Thiét ké va trinh dién céac trang phuc dan toc" do Poan truong THPT to
chirc vao thang 3 nim 2018 véi thé 18 mdi 16p tham gia mot tiét muc. Két qua ¢ 12 tiét
muc dat giai trong d6 c6 4 tiét muc khdi 12, ¢6 5 tiét muc khodi 11va 3 tiét muc khéi 10.
Ban t6 chitc chon ngdu nhién 5 tiét muc biéu dién chao mimg 26 thang 3. Tinh xéac suét sao
cho khéi nao cling co tiét muc duoc biéu dién va trong do co it nhét hai tiét muc cua khdi
12.

1,0

Goi khong gian mau ciia phép chon ngiu nhién 13 Q
S6 phan tir ctia khong gian mau la: n(Q)=C;, =792

0,25

Goi A 13 bién ¢b “ Chon 5 tiét muc sao cho khéi nao cling c6 tiét muc duoc biéu dién va
trong d6 c6 it nhét hai tiét muc cua khéi 12",

Chi c6 3 kha ning xay ra thuan loi cho bién c¢b A 1a :

+ 2 tiét muc khoi 12, hai tiét muc khdi 10, mot tiét muc khoi 11,

+ 2 tiét muc khéi 12, 1 tiét muc khéi 10, 2 tiét muc khdi 11.

0,25




+ 3 tiét muc khdi 12, 1 tiét muc khoi 10, 1 tiét muc khédi 11.

S6 két qua thuan loi cho bién cd A 1a: n(A) =C2.C2.CL+C2.CLC2 +C:.CLCL =330. 0,25
s 330 5
Xéacsuatcantimla P=——=—. 0,25
ac Suat can tim 1a 792 12
T 10
Cho diy s (u,) V6i 1, = ¥ " 9 Tinh u.UU,.. Uy, .
Ta co:
R n(n+1)°+(n+1)?+n®  |[n*+2n°+3n’+2n+1 0.25
n> (n+1)° n’(n+1)° n?(n+1)?
2
e+l g, gt b (do neN*)
n(n+1) n(n+1) n n+l
1.1, 1t
Khi dé ta cd u,.U,U,..Uy, 0 = g 1223 o0mea0m 025
111 1 1
=e2019+l 2=2 3="'€2018 2019 025
1 2018.2020
_ 62010 2019 — g 2019 0.25
Cho hinh hop dimg ABCD.AB,C,D, c6 cac canh AB = AD =2, AA =+/3 va géc
BAD =60°. Goi M, N 14n luot 1a trung diém cia cac canh AD, va AB,. Chung 1,0
minh rang AC, vudng géc v6i mit phang (BDMN ).
(o
Ci L
Taco: BD L AC, BD L AA = BD L mp(ACC,A) < AC, L BD. 05
0,5

Mitkhac: E.ﬁﬁ:(ﬁ+§6+6§)(ﬁs}+%éﬁj:-éﬁéz+%B—A’.§6+B_B“f:

~2-1+3=0. Suy ra AC, L BN (2).
Tir (1) va (2)= AC, L (BCMN).

Cho hinh chép S.ABCD, day ABCD 1a hinh chir nhat c6 AB =3, BC =6, mat




phang (SAB) vudng géc véi ddy, cac mit phang (SBC) va (SCD) clng tao véi | 1,0
mit phang (ABCD) céc goc bang nhau. Biét khoang cach giita hai duong thang SA
Vélq BD bang /6. Tinh thé tich khdi chép S.ABCD va cosin goc giira hai duong
thang SA va BD.
Ha SH L AB(H e AB)= SH L (ABCD) . 0.25
Ké HK LCD (K eCD)= tir gidc HBCK 1a hinh chir nhat.
Ta cd: BC L (SAB)= Goc giita mit phang (SBC) va (ABCD) la: SBH .
CD L (SHK)=> Géc giira mat phing (SCD) va (ABCD) la: SKH
Theo gid thiét: SBH = SKH = ASHB = ASHK (g —c—g)= HK = HB = BC = 6. 0.25
Do dQ A 1a trung diém cua HB.
Ta thdy ABDK la hinh binh hanh= BD //AK = BD //(SAK ) ma SA e (SAK)
Suy ra d(BD,SA)=d(BD,(SAK))=d(D,(SAK))=d(H,(SAK))=h=1/6.
Do tam dién H.SAK vudng tai H nén: h—12: H182 + HTAZ + HI1<2 @%: th +é+% 0.25
= SH =6
Suy ra V, wen :%.SH Sraco =%.6.3.6 = 36 (dvt).
Goi @ 1a goc giita hai duong thang SA va BD = a =(BD, SA) =(AK, SA) 0.25
Ta co: SA=6+2, SA= AK =3/5. Trong tam giac SAK co:
0 SAK — AS? + AK* —SK? _ 45+45-72 :l.
2.AS.AK 23J5.3\5 5
Vay a = SAK = arccos%.
Trong mit phang v6i hé toa do (Oxy), cho tam giac ABC ngoai tiép duong tron
tdm J(2;1). Biét duong cao xuét phdt tr dinh A cua tam gidc ABC c6 phuong 1.0

trinh: 2x+y-10=0 va D(2;—4) 1a giao diém thtr hai cia AJ véi dudng tron

ngoai tiép tam giac ABC. Tim toa d6 cac dinh cua tam giac ABC biét B c6 hoanh
do am va B thudc duong thang c6 phuong trinh x+y+7=0.




D(2-4)

AJ diqua J(2;1) va D(2;-4) nén AJ c6 phuong trinh : x—2=0
Goi H 1a chan duong cao Xuét phat tir dinh A. Toa dg diém A thoa man hé :

Xx—2=0 X=2
o = A(2;6).
2x+y-10=0 y=6

0.25

Goi E la giao diém thir hai cuia BJ véi dudng tron ngoai tiép tam giac ABC.
Tacé DB=DC = DB=DC va EA=EC
DBJ :%(sd/E_(S+sd f)_é) =%(sd EA+sd bTB) = DJB = ADBJ cén tai D.

DB =DC =DJ hay D la tim dudng tron ngoai tiép tam giac JBC.

0.25

Suy ra B, C ndm trén duong tron tim D(2;—4) ban kinh JD =+/0+5% =5 ¢6 phuong
trinh (x—2)" +(y+4)° =25. Khi d6 toa do B 1a hé¢ ciia nghiém:
—2) 2 = =- - B(-3,-4
(x=2)"+(y+4) 25®{x 3V{x 2 N ( )
X+y+7=0 y=—4 |y=-9 |B(2-9)
Do B c6 hoanh d§ am nén B(-3;-4).

0.25

BC di qua B(-3;—4) vavudng goc AH nén c6 phuong trinh: x—2y-5=0.
2 2
(x=2)"+(y+4) =25_

C(50
X—2y-5=0 ( )

Khi d6 C 1a nghi¢m cua hé: {

Vay A(2;6), B(-3,-4),C(5;0).

0.25

10

Cho cdc so thwe a,b théa min diéu kign 0<b<a<1. Tim gid tri nhé nhit ciia

; 4(3b-1
biéu thirc P =log M+8Iogﬁ a—1.
9 =

a
a

1,0

4(32_1) +8logsa — 1

4(3b-1) 8
9 (loggb—1)2

Co P = log,

= log,

0,25




4

3

DAu “=” xay ra khi <:>{

log,b =3

2 <

Taco 23 D_2p 2
3 9
2 4 4 0,25
b—=)?>0=—=<b*—=b ’
(b-3)20=-g5=b"3
43b—-1) 4 4 4 4
—:—b——<—b bZ__b=b2
9 3 93 * 3
Vi0 <a<1nénlog, 4(32_1) > log,b? = 2log,b
bitlog,b =t (t € (1;4) 0,25
8
:>P22t+(t_1)2—1
Xét ham sb: f(t) = 2t + (t_81)2 — 1trén (1; +00)
. o 16 . 16
Cof'(t)=2 (t_l)g,f(t)—0:>2 =0
ot =3 € (1;4+x)
Tacominf(t) =f(3)=7=P=7 0,25

Luwu y: Hoc sinh lam theo cdch khdc diing van cho diém téi da.
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