SO GIAO DUC VA PAO TAO HA NOI PE KHAO SAT CHON POQI TUYEN HSG 12
TRUONG THPT LE QUY PON - PONG PA MON: TOAN

(Dé gom 01 trang) NAM HOQC: 2019 - 2020
Thoi gian lam bai 180 phut

Cau 1 (4 diém).

Tim m dé dd thi ham s6 y = x* —3x> + mx+2—m cét truc hoanh tai 3 diém phan biét
A,B,C sao cho téng hé s gbc cua cac tiép tuyén voi dd thi ham sb tai cac diém
A,B,C béng 3.

Cau 2 (6 diém).

a. Giai phuong trinh: 2sin2x +cos2x+2 = x/z(sin 2x.€os X +sinx+2cosx).

o x3+(y+2)x2+2xy=1
b. Giai hé phuong trinh: .
X 4+3x+y+2=0

Cau 3 (4 diém).

L, 2020
Cho day s6 (u,) xéc dinhbsi { = 2019 ,neN".
u, =u +2u,

bat S, = 1 + ! +..+ ! . Tinh lim §,,.

u+2 u,+2 u, +2

Céu 4 (4 diém).
Cho hinh chop tam giac déu S.ABC c6 canh day bang 1. Goi M, N 1a hai diém thay
d6i 1an luot thudc cac canh 4B, AC sao cho mit phang (SMN) ludn vudng goc voi
mit phang (ABC). Dat AM =x, AN = y.
a. Chung minh ring x+ y =3xy.
b. Tim x,y dé ASMN c6 dién tich bé nhat, 16n nhat.

Cau 5 (2 diém).

Cho a, b, ¢ 1a céc sb thuc duong thod man a+b+c=3. Tim gia tri 16n nhét cua biéu
thure.

2 x/abc abc
P= + +3 .
3+ab+bc+ca 6 (1+a)(l+b)(l+c)

HET

Thi sinh khong sw dung tai liéu. Can b¢ coi thi khong giai thich gi thém.



PAP AN PE KHAO SAT CHON POQI TUYEN HOQC SINH GIOI 12

CAU NOI DUNG PIEM
Tim m dé dd thi ham sb y =x* —3x* +mx+2—m cit truc hoanh tai 3 diém phan biét
A,B,C sao cho téng hé sb gbc cua cac tiép tuyén véi dd thi ham sb tai cac diém 4
A,B,C bang 3.
Db thi ham sb cat truc hoanh tai 3 diém phan biét khi va chi khi phuong trinh
x =3x*+mx+2-m=0 (1) c6 3 nghiém phan biét. L0
¥ =3 +mx+2-m=0& (x—1)(x*=2x+m—-2)=0
Phuong trinh (1) ¢6 3 nghiém phan biét <> x> —2x+m—2=0(2) c6 hai nghiém phan
i . AN'=3-m>0 "
biét khac 1 & om<3 9. 1,0
1 1-2+m-2+#0
Goi x,,x, 1a nghiém ciia phuong trinh (2), suy ra tong hé s6 goc tiép tuyén cua do thi
ham s6 tai giao diém 4,B,C 1a: 15
Y +y'(x)+'(x,) =3(x, +x,)° —6x,x, —6(x, +x,)+3m—=3=9-3m
Toéng HSG cua céc tiép tuyén bang 3 < 9-3m=3 < m=2 (t/m dk (*)). 0.5
bS: m=2
Giai phuong trinh: 2sin2x+cos2x+2 = x/z(sin 2x.€0s X +sinx+2cosx)
1,0
& cos2x :(\/5 sin 2X.COSX - sin2x) + (JE sinx - sin2x) + (2\/§COSX - 2)
& 2cos’x —1=sin2x (\/Ecosx -1) —2sinx (\/Ecosx -1) +2 (\/Ecosx -1) 1,0
2
= (\/Ecosx +1)(\/§cosx -1) = (\/Ecosx -1)[sin 2x - \/2 sinx +2}
1 0.5
COSX = —= 1
o m U
\/E(sinx + cosx) —2sinx.cosx - 1 =0 (2)
V4
+(H)ex= iz+k27z
0.5

+(2)<:>x=—%+k7r v x=%+k2ﬂ',

Két luan phuong trinh ¢6 3 ho nghiém : ...........




X H(y+2)x" +2xy =1
Giai hé phuong trinh: { (y ) 4 .

X +3x+y=-2 3
. (x2+2x)(x+y):l
Viét lai hé:
x2+2x+x+y=—2 1,0
bat u:x2+2x,v:x+y.Déc(): u>-1.
uv=1 0.5
Hé tro thanh:
u+v=-2
{u =-1
Suyra:q
T 0.5
42x=-1
Ta co rorex
x+y=-1 0.5
{x:—l
y=0 0.5
= 2020
Cho ddy s6(u,) xdcdinhboi: 4 ' 2019 ,neN
u,, =u +2u,
4
< 1 1 1 L
bat S, = + +..+ . Tinh:lim §, .
u+2 u,+2 u, +2
Ta ching minh u, >1,Vrne N (1) bang phuwong phap qui nap toan hoc.
1,0

Vé6i n=1, y, =%>l:>(l)dfmgvéi n=1.
2019

Gia sir (1) dang v6i n=k (k>1) taco u, >1(gtgn) . Ta phai ching minh (1) dang véi

n=k+1 tic l1a phai ching minh u,,, >1 .

2 2 2
That viy u,  —1="% +22“k _1=t +2;”k D >”7k>%>0:>uk+l—1>o:>uk+1 >1.

Theo nguyén 1y qui nap toan hoc tacd u, >1,Vne N’

Mit khéc u,,, —u, =u, +u, >0,YneN" viddy sou, >1 nén ddy s6 (u,) la day so

tang.




Voimoik € N*, tacod:

2)—
2u,, =u,(u, +2) &= 2 _ <:>(uk+ )y 1 <:>i— L _ 1
u,(u, +2)  uy, u,(u, +2) oy, we w2y, 1.0
1 1 1
= =——=8 = 1
w2 u uy, u u,,
Ta chimg minh day sb (u, ) 1a day sb khong bi chan.
Gid sir phan chimg ddy s6 (un) bi chin . Do day s6 (u, ) 1a day ting (cmt) nén ta c6 day
(u, ) tang va bi chin thi day so (u, ) c6 gi6i han hitu han. Gia st lim(u,)=a . Vi u, >1
. . o 1,0
Néntacé a>1. T dinh nghia 2u,, =u’ +2u, . Chuyén qua gi6i han ta co:
—2a =a’+2a —a=0. Mau thudn véia>l.
Vay gia st sai, suy ra dy (u, ) khong bi chan trén . do (u,)1a ddy ting nén
lim(u,) = +00 = lim — =0 = lim S, = lim (- - ——) = - = 2% 1,0
u, u, u,, u 2020
S
Chung minh x+ y =3xy
1,0

Ké SO L MN,0 € MN do (SMN) L (ABC)= SO L (ABC)

Do hinh chép S.4BC 1a hinh chép déu nén O la tdm duong tron ngoai tiép tam giac
ABC .

Goi H 1a trung diém ciia BC.Va O la trong tdm cua tam gidc ABC .




Taco AB+AC =240 o B i+ A aN—odf o L i+ Lan=2270.
AM AN 2

X Y

Vi (M € AB,N € AC)

x.AM + y.ﬁ\f = 3xy.A—O .

Do M,N,O thang hang nén x + y = 3xy.(dpcm).

1,0

1 e : 1
Susuy =5 SOMN = 85,5, nho nhdt khi MN - nho nhdt va 8,5, =~ SOMN = S,

16n nhit khi MN 16n nhét

Tacd MN* =x* +y* —2xy.cos60° = x> + y* —xy = (x+y)2 -3xy= 9(xy)2 —3xy

1,0

Tir gia thiét tacod 0<x;y <1

4
T&(l)tacé3xy:x+y22\/52xy2§

(x-1)(y-1)=0 :>xy+12x+y:>xy+123xy:>xy£%

0.5

batt=xy, t e i,l = MN* =9+ -3¢
92
A 3 c A [N ” B A 2 4 1
Lap bang bién thién cua ham s6 /(1) =9#* -31; t € 5,5 ta duoc

MN nho nhat khi t:% khi x:yzg

1
MN 16n nhét khit:% khi | hoic 2
1

0,5

Cho a, b, ¢ 1a cac s6 thyc duong thoa man a+b+c¢ =3 . Ching minh ring:

2 \/abc abc
+ +3 <1
3+ab+bc+ca 6 (1+a)(1+b)(1+c)

Pit: P= 2 ,abe | ; abe
3+ab+bc+ca 6 (I+a)(1+b)(1+c¢)

0.5




Ap dung bét dang thie: (x+y+ z)2 >3(xy+yz+zx) Vx, y, zeR
Véi a,b,c >0 taco:

(ab+bc+ca)2 Z3abc(a+b+c)=9abc>0:> ab+bc+ca > 3vabc

Ta co: (1+a)(l+b)(l+c)Z(1+\3/abc)3 Va, b, ¢c>0.

That vay:
(1+a)(1+b)(1+c):1+(a+b+c)+(ab+bc+ca)+abc

>1+33/abc + 33 (abc)2 +abc = (1 +3/abc )3

0.5

2 N Jabc +\/abc
3(1+\/abc) 1+%/abc 6

Khido: P<

bit: Yabc =t = 3Jabe =t*, Jabc =¢.

a+b+c

3
Via,b,c>0nén0<abc£( j =1=0<1<1

0.5

2 1,
— 0; 1
(1+t3)+1+t2+6t’t€( ;1]

, -2t 2t £ ~t 1 t’
= IV Tt =2 VI e | Ty
I+ (A+t7) 2 (I+) (A+1) 2
(-na-) ¢ :
=2yt OV e (@]

Xét ham sd f(¢) = 3

Suy ra f(¢) dong bién trén f(¢) trén (0;1] tacd f(t) < f(1)=1,V¢ e (0;1].

0.5

2 \/abc abc
= + +3 <1
3+ab+bc+ca 6 (1+a)(l+b)(l+c)
Dau ‘=" xayrakhi a=b=c=1.

Vay MaxP =1khi a=b=c=1

0.5

Luu y: Hoc sinh giai cach khdac ma dung van cho diém toi da







