SO GD-PT HAI DUONG PE THI NANG KHIEU LAN THU TU
Truwong THPT chuyén Nguyén Tréi NAM HOQC 2019-2020
Mobn: Toan 11
Thoi gian lam bai: 180 phat

Cu 1. (2 diém) Cho ham sé y="X"3 ¢4 b thi (C). Biét do thi (C)ton tai hai diém phan biét

M, N thoa man téng khoang cach tt M hodac N t6i hai tiém can 1a nho nhét. Tinh do dai MN
Cau 2. (3 diém)
a) Mot hop dung 10 thé duge dénh s6 tir 1 dén 10. Phai rit ra it nhat k thé dé xac suat c6 it nhat

mot thé ghi s6 chia hét cho 4 16n hon g . Gia tri ctia k bang bao nhiéu ?

2
b) Cho day sé {u_} xac dinh boi u, =2;u, =Ly, = —nd
2u ., +1

n+l
Ching minh rang {u,} c6 gioi han hitu han. Tinh gi6i han do.
c) Cho X, Y, Z la cac s thuc duong théa man xy + yz + zx = 3.Ching minh rang :

2 2 2
X y z >1.

+ + >
I +8 \/y3+8 Jz*+8

Cau 3. (1,5 diém) Chang minh rang ton tai vo han s6 nguyén duong n sao cho n? +1 khéng 1a uéc

cua n!

Cau 4. (1,5 diém) Cho biét da thic P(x) = X% + X +...+ 8,5, X+ 8,,,, hé s thuc co 2022
nghiém thuc khac nhau va a,,, = 2017;a,,,, = 2019. Chting minh rang | a,,, |> 2018

Cau 5. (2 diém) Cho khdi chép S.ABCD cé day ABCD la hinh chit nhat.

a) Tinh thé tich khdi chop néu biét SA=SB =SC = %; AB=2a;BC =2a

b) Mot miat phang thay doi nhung ludn song song véi dy va cit cac canh bén SA, SB, SC,
SD lan luottai M, N, P, Q. Goi M’, N’, P’, Q' lan luot 13 hinh chiéu vudng goc clia

M, N, P, Q 1én mit phing (ABCD). Tinh ti s Sé_h/ﬁ dé thé tich khoi da dién

MNPQ.MN'P'Q’ dat gia tri 16n nhat.



HUONG DAN CHAM

Céu 1:
- Gid sit M = [ Am 33)6(0),v(yim¢3.
- Tiém cén dung la: x=3, riém can ngang la: y=4.
Do d6 tong khoang cach tir M dén hai tiém cén la:
|m3|4m3‘|m3|9_2|m3| —6
m-3 Im-3
Déu =" xdy ra khi va chi khi [m-3| = L@(m—3)2:9c> m-3=3
|m 3| m-3=-3
{m:6
=
m=0
M =(6:7) L [N=(67)
= . Mot cach tuong ty ta c6 cac diem
M =(0;1) =Y
Do M, N phan biét nén MN =642 .
Cau 2:

a) Goi bién cd A: Ly k tdm thé c6 it nhat mot tim thé chia hét cho 4. Véi 1<k <10.
Suyra A: Ly k tdm thé khong c6 tAm thé nao chia hét cho 4.

_ k k _ _
Ta co: P(A)zg—i - P(A):l—g—izl_w_
10 10

(10-k)(9-k) 18
90

Vay k=7 1a gia tri can tim.

b) Quy nap ta thay ca ddy s6 {u_} déu la cac s6 duong.

Theo dé: 1— < k?-19k +78<0 <6<k <13.

uz. —u

Xétu ,—u = ﬁ <0

n+l
Suy ra day trén giam; bi chan dudi bai 0.

Suy ra {u,} c6 gisi han hitu han Ia a. Thay vao biéu thic ta tinh dugc a = 0.

c)



Theo bét déng thirc Cauchy cho cac sb thuc duong ta co:
2 2
\/x3+8:\/(x+2)(x2—2x+4)S(X+2)+(X 2x+4):x X+6

2 2
2 2
- X S 2X
Jx3+8 X —x+6
y2 2y2 ZZ 222

Tuong tu, ta cling co > ; > .
vy +8 Y -y+6  JPi8 7°-7+6
Tu do6 suy ra:

X2 y? z° 2x° 2y? 27°

+ + > — +— +— :

U+8 |y +8 P48 X -x+6 y'-y+6 z°-7+6
Mit khéc, theo bat dang thirc Cauchy - Schwarz :

2x° . 2y? . 27° . 2(x+ Yy +2)?
X*—X+6 Yy —y+6 2°—z+6 X +y' +72°—(X+y+2)+18
Ta chirng minh:

1)

2(x+y+2)° -1 (3)
X+ Yy +2°—(X+y+2)+18
That vay:
Ta co:

X2+ y?+2°—(X+y+2)+18
=(x+ y+z)2—(x+ y+12)—2(xy+yz+2x)+18
=(x+ y+z)2—(x+ y+12)+12>0
Nén (3) = 2(x+y+2)* > X’ +y* +2° —(X+y+2)+18
SX+Y P+ X+Y+226
Mit khac, do X, Y, Z 13 cac s6 duong nén ta co:
X2+ Y2 +2° > Xy + Yz +2X
X+ Y+2>4/3(Xy+ Yz +2X)
Ma xy + yz + zx = 3 nén bét dang thirc (3) dung.
Tu (1), (2) va (3), ta c6 dpcm.
Dang thirc xay ra khi va chi khi x=y=z=1.
Cau 3:

Ta s€ ching minh v, (a) =v,(b) v&i moi sd nguyén té p.
Ta c6 thé viét lai diéu kién dé bai thanh a*™ |b*™*;p*™? | a*"*
Tur diéu kién a*™™ |b** taco (4n+1)v,(a) <(4n+3)v,(b),vnell”

. 4n+3
Suyra v _(a)<lim
yrav,(a) 4n+1

4n+4

v, (6) =V, (b)

<\ 4n+2 ~ 4
Tuong ty tr b™° @™ ta cling c6 v, (b) <v, (a)

Tur do ta co ngay a=b.



Cau 4:

Theo dinh 1y Rolle thi P'(x)c6 2021 nghiém thuc phan biét. Tuong tu P "(X) ¢c6 2020 nghiém
thuc phan bi¢t.

Hon nita P® (x) = 2022.2021.2020.X*" +...+4.3.2.8,0,,X +3.2.8,,,

Do P®(0) =3.2.a,,, =3.2.2019 # 0 nén da thirc

1
Q(x) = x***p® (;j = 6,0, X" + 24,0, X + ..+ by

ciing ¢6 2019 nghi¢m phan bi¢t. Gia sir do 1a X;; X,;...; X010

_ o 2019 24a 60a
Theo dinh Iy Vi - éttaco > x =—"—28; 3 yx =— 20
i=1 68,519 1<ici=2010 62,00

2019 24a2018)2 >2 Z XX, =2 60&2017

—==)" 2> X 2017

Ap dung bat dang thtc AM —GM tacd (D) x =—
i=1l

68,01 1<i< <2019 6a,,,

5
2
< Q018 2 Z Q017019

=| &y, [> 2018
Caub

a) Vi SA=SB=SC nén hinh chiéu caa S Ia tim dudng tron ngoai tiép tam giac ABC ; hay

no6i cach khac chinh 1a giao diém O hai dudng chéo caa hinh chit nhat ABCD.

2
Taco SO =~/SAZ — AO? =\/§a2(ﬁJ -

a
2 2 2

3
Suy ra V ,gep = % so.% AB.BC = %

b)



it M _k voi k e[0;1].
SA

MN SM

Xét tam gidc SAB c¢6 MN//AB nén — =——=k = MN =k.AB
AB SA
Xét tam giac SAD c6 MQ//AD nén '\A/I_[? :SS_I\: =k = MQ =k.AD

K¢ duong cao SH cua hinh chop. Xét tam giac SAH co:

MM _AM_SA-SM_y My k= MM’ =(1-k)SH.
SA ~ SA SA

Ta co Vyeomnro = MN.MQMM’ = AB.AD.SH k*.(1-k).

. 1
Ma Vg xeep = 5SH AB.AD =Vypomnro =3Vs asen k(1-K).

MM'/ISH nén

Thé tich khoi chép khong d6i nén Ve yeo dat gi tri 16n nhat khi k?.(1-k) 1én
nhét.

4

3
Taco K.(k—1)= ) =K (k1)<

2(1-k).kk Sl 2-2k+k+k
2 2 3

Dang thirc xay ra khi va chi khi: 2(1-k)=k <k =§.
SM _2

vay 2M _ 2.
YA T3



