SO GIAO DUC & PAO TAO BAC NINH PE THI CHON HQC SINH GIOI CAP TRUONG
TRUONG THPT NGUYEN PANG PAO Niam hoc: 2019 — 2020

MON THI: TOAN, LOP 11 ‘
Thoi gian lam bai: 150 phut (khong ké thoi gian phdt de)

Cau 1. (2,0 diém) Cho parabol (P):y=x’—2x va duong thing d:y =2x+m. Tim m d¢ d cit (P) tai hai
diém phéan bi¢t A4, B sao cho tam giac OAB vuong tai O (O la géc toa do).
Céu 2. (4,0 diém)
1) Giai phuong trinh: J3sin2x—cos2x +3sinx—/3 cos x —1 _0
2cosx++/3
x(x—1)+x/_ =«/y+l(1+y«/y+l) (1)
2) Giai hé phuong trinh:
3(x-1)=24+y-42-y +V9-x" (2)
Cau 3. (4,0 diém)
1) Chimg minh rang phwong trinh m’x* —x* —2m” +2m =0 ludn c6 nghiém véi moi m e R .
1
Lll = Z
2) Cho day s6 (u,) théa man 4 . Tinh gi6i han lim(u, ).
u,, =——.vneN
4 - n
Céiu 4. (2,0 diém)

Cau 5.

Cau 6.

Trong mit phang toa do Oxy, cho tam gidc ABC c¢6 A(2;3). Cac diem 1(6;6), J(4;5) lan luot 1a
tam duong tron ngoai tiép va tim dudng tron ndi tiép tam giac ABC . Tim toa d6 cac dinh B va C biét
hoanh do diém B 16n hon hoanh d6 diém C.

(5,0 diém)

1) Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh chit nhat, 4B =a,AD =b,canh bén SA  vuodng
gbc vai day.

a) Goi 7, J 1an luot 1a trung diém cta SB va CD. Biét dudng thang IJ tao v6i mit phang (ABCD) mét
goc 60°. Tinh do dai doan thang S4.

b) () 1a mit phang thay doi qua AB va cét cdc canh SC, SD lan luot tai M va N. Goi K 1a giao diém

ctia hai dudng thang AN va BM. Ching minh ring biéu thirc 7 = % - l;_]g c6 gia tri khong doi.

2) Cho tir dién ABCD c6 AD = BC =2a, AC = BD =2b, AB.CD =4c’. Goi M la diém di dong trong
khong gian. Chitng minh rdng biéu thirc H =(MA+MB + MC + MD)2 > 8(a2 +b° + cz) .

(3,0 diem)

1) Co hai céi h{)p,dl_rpg tat ca 15 Viér} bi, cac vién bi,chi c6 2 mau den V%l trang. Léy ngau nhién tr mdi
hop 1 vién bi. Biét s6 bi & hdp 1 nhiéu hon hdp 2, s6 bi den & hdp 1 nhiéu hon s6 bi den ¢ hop 2 va
xéc suat dé liy duoc 2 vién den 1a % Tinh xé4c suit dé 14y dugc 2 vién trang.

2) Cho céc s6 thuc x,y,z théaman x,y,z21 va 3(x+y+z)=x"+)"+2"+2xp .

s cro ) Ay o -2 , X
Tim gié tri nhd nhat cta biéu thirc: P = +

(Chu y: Giam thi coi thi khong giai thich gi thém)



SO GIAO DUC & BPAO TAO BAC NINH DAP AN DE THI HSG CAP TRUONG
TRUONG THPT NGUYEN DPANG PAO Niam hoc: 2019 — 2020

MON THI: TOAN, LOP 11

Céu Néi dung Piém
Caul 2,0
Phuong trinh hoanh d6 gido diém: x* —2x =2x+m < x* —4x—m = 0(1)
Dudng thing d cdt (P) tai hai diém phan biét 4, B khi va chi khi pt(1) c6 2 nghiém phén
biét <> A'=m+4>0c m>—4 0,25
Goi A(x,;2x,+m),B(x,;2x, +m) (x,,x, la cic nghiém cua pt(1))
. . X +x,=4
Theo Dinh 1y Vi-et: 0.5
XX, =—m >
Vi AOAB vudng tai O = O4.0B =0 = x,x, +(2x,+m)(2x,+m) =0
2 2 m=0
:>5x1x2+2m(x1+x2)+m =0=>m +3m=0= 3
m=-—
0,5
. . . s 2 x=0 :
+) V6i m =0, phuong trinh (1) tro thanh: x> —4x=0 < 2> A(0;0)=0 (Loai)
X =
y . o 5 x=1= A(1;-1)
+) V61 m =-3, phuong trinh (1) tr¢ thanh: x* -4x+3=0< (t/m)
x:3:>B(3;3) 0,5
Két luan: Vay m =3 0,25
Cau 2.1 2,0
Diéu kién: cosx = N3 S x# is—ﬂ+ k2r
2 6 0,25
Phuong trinh twong duong: \/gcosx(2 sinx—1) +(2 sin® x +3sin x — 2) =0
< ~3cosx(2sinx—1)+(2sinx—1)(sinx+2)=0
<:>(ZSinx—l)(x/gcosx+sinx+2)=O 0,75
x="vkon
: 1 6
sin x =3 Sy
= S|\ x=—+k2r (keZ
- x== 7 (kelZ) 0.5
cos x—g =-1 7
X=—+k2m




Két hop diéu kién suy ra nghiém ctia phuong trinh la: x = % +k27 (kelZ)

0,5

Cau 2.2

2.0

N 0<x<3
biéu kién:
-1<y<2

Ta thdy x =0, y =—1 khong phai la nghiém ctia hé. Tr 46 suy ra x+ y >—1. Do d6 phuong

trinh (1) cua hé tuong duong ()c2 ) (x+) (\/_—Jy+)

SN R

0,5

Ta co: x+y=x+(y+l)—12

(«/;+\/ﬁ)2_
2

1 (\/x+ y+1)2 1
> +
Vx+yfy+1 2 Vx+yy+1

-1

S>x+y+

Lai co:

(\/;-l- y+1)2+ 1 4
2 Vx+4Jy+1
(\/;-i- y+1)2 1 1

2 o(xaret) 2(xere)
(\/;+ y+1)2 3 1

3 — ] =——1=

s(Vripel) 2 2

Do d6, phuong trinh (*) twong duong x—y—-1=0< y=x-1

0,5




Thé vao pt(2), ta duge: 3(x—3)=2v3+x —4/3—x +v9—x*

Dit V3+x=u,u>0
at:
V3—-x=v,v2=20

Suy ra: u® —2v* =2u—4v+uv < u’—(2+v)u—-2v +4v=0

:>3(x—1)=u2 —2?

A= —12v+4=(3v-2)

{u=2—v
=
u=2v
0,5

) u=2-v=>+J3+x=2-+3-x (V6 nghi¢ém)

9 4
+) u=2ve>3+x=2J3-x Sx=—=y=—

5 5 0,5

Vay hé cho c6 nghiém (x;y) = (%,%)

Xét ham sb f(x) =m’x* —x’ —2m’ +2m

Ta thdy f(x) lién tyc trén R 03
f()=-m*+2m—-1=—(m~-1)" <0,VmeR
, 0,5
f(—2):l4m2 +2m+8=13m +(m+1) +7>0,VmeR
+)Néu m=1= f(1)=0= phuong trinh c6 nghiém x =1
. . 0,5
+)Néu m#1= f(-2).f (1) <0= Phuong trinh c6 nghiém x e (-2;1)
Vay phuong trinh da cho luén c6 nghiém v&i moi m. 0,5
Tacd u,, ~2=—+ ey  —2=2h4
—-u, 4-u, 05
9
1 4-u, 1 11
= = =——+

0,5




14

0,5

0,5

Cau 4

2,0

Duong tron (C) ngoai tiép tam gidc ABC c6 tim 1(6;6), bén
kinh R=14=5 co6 phuong trinh: (x - 6)2 +(y— 6)2 =25.
Phuong trinh dudng thing 4J: x—y+1=0.

Goi D la giao diém thir hai cia duong thang 4J véi duong

tron (C).

(x—2)2 Jr(y—3)2 =25

= Toa do D la nghiém cua hé:
x—y+1=0

= D(9;10) (Do A% D )

0,5

Vi BAD =CAD = D la diém chinh giita cung BC = DB =DC (1)

~ A~

A+ B

BJD la gbc ngoai tam giac JAB = BJD = (2)
JBD = JBC +CBD —  B+4

(3)

L —

- :>ﬁ37)=JB/\C+CAD =
CBD =CAD

Tir (2) va (3) suy ra BJD = JBD = ADBJ cén tai D (4)

Tu (1) va (4) suy ra DB = DC = DJ = 542

0,75




= B,C thugc duong tron (C') tim D, ban kinh R’ =52
Phuong trinh (C'): (x—9)2 +(y—10)2 =50
B, C la céc giao diém cua (C) va (C') nén toa do cua B va C la cc nghiém cia hé:

{((x_;))z :((y_160))2:2550 = B(10;3).C(2,9) (Do x; > x. )
x— Y- -

0,5
Vay B(10;3),C(2;9) 0,25
Cau 5.1a 1,5
B
Goi H 1a trung diém ctia AB = IH //SA=> IH L (ABCD) = géc gitta IJ v6i (ABCD) 1a 075
g0c 1JH = 1JH = 60"
Trong tam giac /HJ vuong tai H ta c6: IH = HJ. tan IJH = b33 0,5
= SA=2IH =2b\3 0,25
Cau 1,5
5.1b
MN = D
Taco: MN=(ONSDN 4y am s iep
AB//CD
SK =(SAD SBC
(SAD)NSBON )14 /80
AD//BC 0,5
NPy AB CD CS
Tu d6 suy ra = =
MN MN MS
BC _CM 0,5
SK  SM

AB _BC _CS CM _MS

= = = =1 (dpcm)
MN SK MS SM MS

0,5




Cau 5.2 2,0
A
M
g D
N C
bit AB=m,CD =n=> mn =4c’
Goi P, Q lan luot 1a trung diém cta AB va CD .
Taco ABCD =AADC = BQ = AQ = AQAB cantai Q = QP | AB
Tuong tuwtacd QP L CD
= B d6i xtmg 4 qua PQ va D ddi ximg C qua PQ
Goi N la diém dbi ximg cuia M qua PQ va I 1a giao diém cua MN voi 0,5
PO= MB = NA; MD = NC
Ta co: H =(MA+MB+MC+MD)’ =(MA+NA+MC+NC)’
Trong tam giadc AMN cé|A—A/7 + Zﬁ| = 2|27| = AM + AN > 2A41
Tuong tu ta co: CM +CN >2CI
= H>(241+2CI) =4(AI+CI)’ 0,5
bat: IP=x,10=y
2 2 2
= (AI+CI)’ = (\/IPz + PA* +,J10° + OC? ) =(\/’"T+x2 Jr\/’%ry2 }
m’ n’ m+nY 2
Ta ¢ T+x2+ 7+y22 (T) +(x+y) 0,5




2 2 2 2 2
:\/m +n +2mn+PQ2:\/m +n4+80 L BO* - PB’

4
2 2 2 2 2
\/2c2+n—+BQ2=\/2c2+n—+2BC +28D ~CD =24 + 267 +2¢°
4 4 4
= H >4(2a" +2b* +2¢* ) =8(a’ +b* +¢* ) (dpem). 0,5
Cau 6.1 1,5
Goisdbitronghdp 1 lan( 7<n<15,nelZ).
Goix, y lan luot 1a so bi den 3 hop 1 vahop 2 (n2x>y>0,x,yeZ) .
. A, 14 a - . xy 5
Suy ra x4c suat lay dugc 2 vién bi den la: ————=-— (1)
n( —n) 28
Wy —sn(1s—n) =| "
= = -n) = .
WEIRT T (15— n)i7 0,5
+)Néu n:7,do 7<n<15=>n=14 = s6biohop21alvién = y=1.
Thay vao (1) ta co: i:i = x:i (Loai).
14 28 2 0,25
+)Néu (15-n)i7,do 7<n<15=>n=8
Thay vio (1 ta duge: 2 = > =10 =17 >
Y AETIRET S y=2 0,5
. s . 2
= Xdc suat lay duoc 2 bi trang la: Eé=E 0.25
87 56
Cau 6.2 1,5
Taco x21=x2x"=>P2x 12 + 21 > 24x :
(x+y) +x z7+x| (x+y) +z2°+2x 0,5
Theo gia thiét ta co: (x+y)2+z2 =3(x+y+z)£3\/2[(x+y)2+zz}
S (viyfarsI8 P2 Xy 18 5, 181 0,5
2x+18 x+9 10 5
Déau “="xayrakhi x=1,y=2,z=3.
R . 1
Viy min P =—
5 0,5
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