SO GIAO DUC VA PAO TAO Ki THI CHON HQC SINH GIOI THANH PHO

HA NQI LGP 12 THPT NAM HQC 2021 - 2022
Mon thi: TOAN
PE CHINH THUC Ngay thi: 23 thang 12 nam 2021

Thoi gian lam bai: /80 phut

Ciu I (4 diém)
22 +mz—1

- c6 ding 4 diém cyc tri.
z°+2z+3

Chimg minh ring v&i moi m = 2 hamsd y =

Cau I (5 diém)
1) Giai phuong trinh <z + 1 + 3z = v2z +2 +v2z — 1.
:c2—53:+4+4\/:c—1=y2—3y+4s/3_(

z? +y* =25

2) Giai hé phuong trinh ‘

Cau INI(2 diém)
Chon ngiu nhién mét sé tir tip cc sé tu nhién c6 8 chit sb. Tinh x4c sudt dé chon
duoc s6 chia hét cho 9 va chira nhiéu nhét mt chi s6 9.
Cau IV (3 diém)
_3u +1

Cho day s6 (u, ) xac dinh béi u = 3; u,,, = 5 =123
u

1) Chitng minh day s6 (uﬂ) 1a day sb giam.

2) Tinh téng S = L - : eyl L
w—1 u,—1 Yo — 1

Cau V (4 diém)

Trong mit phing (P), cho ;5;; = 90° va tia Oz thoa man ::O:r = 30";53; = 60°.
Trén tia Oz iy diém I sao cho OI = 2a. Trén dudmg thing d di qua O va vubng goc voi
(P), 14y diém S sao cho OS = a. Mat phing (Q) thay ddi di qua SI va cit céc tia Oz, Oy
lin luot tai A, B (A khic O va B khic O).

1) Tinh géc gita (P) va (Q) khi I 1a trung diém AB.

2) Tim gi4 trj nho nhét cua thé tich khdi chop S.0AB.

Cau VI (2 diém)
V6i a,b,c 14 cac s6 thuc duong thda méan a® + b + ¢ = 3, tim gia tri nho nhat cia
y 1 1 1 2
biéu thitc P = — 4 — + —— —.
> b & abe
Het
Cadn bg coi thi khong gidi thich gi thém
Ho A 180 thi SINN: wevieiecer e e mereesesssesssrsenernessessseesreonses 90 DA0 dANNE wivccuiseverircnscimasines

Chit ki ctia c4n bd coi thi sd 1: Chir ki ciia can bd coi thi s6 2:
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Thoi gian: 90 phit (Khéng ké thoi gian phdt dé)

2 [—
Cau 1. [HSG-HA NQI 2021-2022] Chimg minh ring véi moi m =2 ham s f(x)= [~ — me ; c6 ding 4
x*+2x+
cuc tri.
Loi giai
2 p— !
Cach 1. Pat g(x)= x2+—mxl = y=lg)|=y'= g).g'(x)
x +2x+3 |g(x)|

S6 diém cyc tri ctia ham s6 y =|g(x)| 1 s6 nghiém ctia phuong trinh: g(x).g'(x)=0.
Xét g(x)=0= x> +mx—1=0.
Ta thiy ac =-1<0,Vm=> g(x) =0 ludn c6 2 nghiém boi 1é (1).

Xét g'(x)=0.
& 2x+m)(x* +2x+3) - Q2x+2)(x* +mx—-1)=0= (2—m)x* +8x+3m+2=0

m#2

A'=16—(2—m)(3m+2)=3m2—4m+12=3(m—§)2+¥>0

nén g'(x) =0 ciing c6 2 nghiém boi 1& (2).

z - 2
Tir (1) va (2) ta c6 ham sé y= |2 1 ¢6 diing 4 diém cuc tri (BPCM)
X +2x+3
2 p— !
Cich 2. Bt g(x)= 5L o) =y = 8L
x +2x+3 |g(x)|

Sb diém cuyc tri ciia ham s6 y = | g(x)| 1a s6 nghiém cuia phuong trinh: g(x).g'(x) =0
Xét g(x)=0x" +mx—1=0.
Ta thiy ac=-1<0,Vm=> g(x)=01ludn c6 2 nghiém boi 1é (1).

Nhan xét: g'(x) ciing bac 2, néu g'(x) khong doi diu thi g(x)=0 chico tdi da 1 nghiém. (loai)
Do d6: g'(x) phai doi dau, tirc 1a g'(x) phai c6 2 nghiém phan biét.
Viay ham s6 1udn ¢o ding 4 cyec tri.

Céu 2. [HSG-HA NOI 2021-2022] a) Gidi phuong trinh Vx+1++/3x =+/2x+2 +/2x—1.

Loi giai
x+1>20
x=>-1
R 3x>0 1
Piéu kién: Sx20 ox>—.
2x+220 1 2
2x—1> X2
X 0 5

¢ Taco \xr 1433 =v2r+ 2 44201 o (Va1 4+43x ) =(V2x+24+2x1)
& 4x+1+2,3x(x+1) = 4x +1+2,(2x +2)(2x-1) & fx(x+1) = J(2x+2)(2x-1)
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x=-1(lo"i)
x=2 '
Vay phuong trinh d cho ¢6 nghiém duy nhat x=2.

<:>3x2+3x=4x2+2x—2@xz—x—2=0<:{

x2—5x+4+4\/xf=y2—3y+4\/;
x> +y* =25 '
Loi giai

Céu 2. [HSG-HA NOI 2021-2022] b) Giai hé phuong trinh {

N 1<x<5
Piéu kién: .
{OSySS
*Taco x> —5x+4+4/x—1=y"3y+4y & X —2x+143-3x+4/x—1=y" -3y +4fy
& (x-1) =3(x-1)+4dx-1=)* -3y +4y (*).

¢ Xéthamsb f(¢)=1* =31 +4t v6i 1>0.

Taco f'(t)=4r—61+4; f"(t)=12-6.

Khi d6 f”(z)=0<:>12t2—6=0c>12=%@t=%:f’(%}=4—2\/§>0.
Suyra f'(t)=4r —6:+4>0,Vi>0.
Vay ham sé f(¢)=1t*-3¢" +4t dong bién v6imoi ¢>0.
¢ Taco (*)@f(\/x—l):f(\/;)Q\/x— =\/;<:>y:x—1.
Thay y = x—1 vao phuong trinh x* + y* =25 ta duoc
x=4=y=3
Pa(x-1) =25 -—x-12=0s v
x==3(lo")
Két lufn: Vay h¢ phuong trinh da cho c6 nghiém duy nhét (x;y)=(4;3).

Céu 3. [HSG-HA NOI 2021-2022] Chon ngau nhién mot s tir tdp cac sd ty nhién co 8 chit sd. Tinh xé4c
suat dé chon duogc s chia hét cho 9 va chira nhiéu nhat mét chit s6 9.
Loi giai

S6 phén tir cua khong gian mdu: n(Q)=9.10".

Goi bién c6: A:"chon duogc so6 chia hét cho 9 va chira nhiéu nhat mot chit s6 9".

Goi s6 can lap c¢6 dang: a,a,a,a,aa.a,a, (a1 # 0).
THI1: a, #9,i=1,8.

Chon g, c6 8 céach chon.

Chon a,a,a,a.a.a, c6 9° cach.

Chon a,, c6 1 cach chon.

Vay c6: 8.9° s0.

TH2: a, =9 va céc chit s6 con lai khac 9.
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Chon a, c6 1 céch.

Chon a,a,a,a,a,a, ¢6 9° cach.
Chon a,, c6 1 cach chon.

Vay co: 9° sb.

TH3: Chit s6 9 khong 6 vi tri a, .
Chon a,, c6 8 cach.

Chon vj tri cho chit 6 9, ¢6 7 cach chon. Gia s a,=9.
Chon a,a,a,a.a, ,c6 9° cach.
Chon a,, c6 1 cach chon.

Vay co: 8.7.9° sb.
n(A4)=89°+9°+56.9".

n(4) _ 898857

* Xéc sut cia bién cd 4 1a P(A4)= Q)" 10

Céu 4. [HSG-HA NOI 2021-2022] Cho diy sb (u,) xéc dinh boi u, =3; u,,, = 3u, +1 in=1273,..

u,+3

1) Chimg minh ddy s6 (u,) 1a ddy so giam.

2) Tinh tong S = L, +..+
u
Loi giai
1) Tacd u, =3>0.

2(un—1)
u,+3

Giastru,>1,taco u,, —1= >0

Theo nguyén li quy nap thi «, >1 v6i moi s6 nguyén duong 7.

3u, +1 1-u,’
Xéthiéu u,,, —u, = % —u, = <o,
un+3 un+3
Suyra u,, <u,,VneN . Viy (u,) 1a day giam.
2(u, -1 1 4(u, +1
2) Taco l/lnﬂ—l:MV%‘lunﬂ'Fl:?,un—i_ +1= (s, +1)
u,+3 u,+3 u, +3
Suyra et _ptatl_ g tatl_pe
u,,,—1 u -1 u, —1
Vi vay: ! :2”—l
Mn+l_1 2
Ta co:

Téng hop: Tran Minh Vi Trang 3/6



Cau 5.

S= ! + ! +..+ !
u -1 wu,-1 Uy —1

et

=2"-1-50=2""-51.

[HSG-HA NOI 2021-2022] Trong mit phang (P) cho goc x/O\y =90 va tia Oz thoa man xOz = 30" ;
z/O\y =60". Trén tia Oz lay diém / sao cho OI =2a . Trén dudng thing d di qua O va vudng goc
v6i (P) lay diém S sao cho OS =a. Mit phing (Q) thay doi di qua SI va cét cac tia Ox,Oy lan
lugt tai 4, B (A khac O va B khac O).

1) Tinh géc giita (P) va (Q) khi 7 1a trung diém cua 4B .
2) Tim gia tri nho nhét ciia thé tich khdi chop S.OAB.
Loi gidi

Dit 04 =x,0B=y(x,y>0).
1)  Khi 7 l1a trung didm cta AB suyra AB=2AI =2BI =201 =4a nén OAI =30°, OBI =60".
Khi d6 x= 2a\/§, y=2a nénnéu goi E 1a chan dudng vudng goc ha tir O xudng AB ta co goc giita

(P).(Q) bang goc SEO.

Lai co OF = 0408 =a+/3 suyra tanﬂ:“\OzgzL:%@\O:mO.
OE 3
2)  M,N lan luot 1a hinh chiéu cta 7 1én Ox,Oy suy ra OM =a~/3,0N =a va do d6
a=W+W=&a+£@ . Vi 4,1,B thang hang nén ta c6
X Y

&Jrﬁ:lzza ﬁ & xy24\/§a2 va dau bang xay ra khi x=2ay3

x oy \ x y=2a

3 3

Suyra Vg . =éaxy > 2\/3§a . Vay thé tich khdi chop S.OAB nhé nhédt V,, = Z\Ea .



Cach 1.
Khong mat tinh tong quat gia st ring ¢ = max {a,b,c} ,khido 1<c< V3.
Ap dung bat dang thirc AM-GM ta co:

1 1 1 2 S 2 1 2

a b * abc ab & abe

Xét ham sb f(c):3 4 2(1—1]+L2 voi ce[l;\/g),c():
C

f,(c): 6(c2 _1)(c2_22c+3) 20,vce[1;\/§)_

03(3—02)

Do d6 ham sb f(c) ddng bién trén [l;\/g) , suy ra f(c) > f(l) =1.

Tir d6 ta c6 min P =1, dang thirc xay rakhi a=b=c=1.

Cach 2.

Khong mat tinh tong quat gia sir ring ¢ = max {a,b, c} , khi d6 ¢* <3.
Ta co:

poidla 2 212
a- b° ¢ abc ab ¢ abc

:(c—l)[c(4 _ctl—‘: ¢l (03+c2+c—3)

02(3—02)



B (c—l)2 (cz+c+3)
c2(3—cz)

Ping thirc xay rakhi a=b=c=1.

Vay minP=1.

Trang 6/6 — Dién dan gido vién Toan



	de-thi-chon-hoc-sinh-gioi-toan-12-thpt-nam-2021-2022-so-gddt-ha-noi
	DDGVT06-HSG-HÀ-NỘI-NĂM-2021-2022

