SO GIAO DUC VA PAO TAO Ki THI CHON HQC SINH GIOI THANH PHO
HA NOI LOP 12 THPT NAM HOQC 2019 - 2020

PE CHINH THUC Moén thi: TOAN

Ngay thi: 03 thang 10 nam 2019
Thoi gian lam bai: 180 phiit (dé thi gom 01 trang)
Bai I (4 diém)

Cho ham s6 y=x"+3x" +(m+4)x+m+2 c6 dd thi (C,) va diém M(2;—%j. Tim m dé duong
thé“ing y=2x+2 cat (Cm) tai ba diém phan bi¢t A(-1;0), B, C sao cho AMBC 1a tam giac déu.
Bai I (5 diém)

1) Gidi phuong trinh: ~/2x* +22x+29 —x—2 =2+/2x+3.

2) Giai hé phuong trinh: (x +2) (" +x) =6(x* —x)=6(* ~y)
8x* +8y* +8x” +8)° =9—16xy(x + y)

Bai III (3 diém)

Cho day s6 (u, ) xéc dinh boi u, =

Jul +1-1
?,u —L'nzl,Z,...

1) Chitng minh (u, ) 1a day sb bi chan.
, . 1 1 ]. 2020
2) Chimg minh —+—+...+——< 277,
ul uz u2019
Bai IV (6 diém)

1) Trong mit phang toa do Oxy cho hinh vuéng ABCD tam I v&i M, N(1;—1) lan luot 13 trung diém
ctia cac doan thang /4, CD. Biét diém B c6 hoanh do dwong va dudng thiang MB c6 phuong trinh
x—-3y+6=0, tim toa d6 diém C.

2) Cho hinh chép S.ABC c6 CA=CB = V2 , AB =2, ASAB 14 tam giac déu, mp(SAB) L mp(ABC).
Goi D 1a chan duong phan giac trong ha tir dinh C cua tam giadc SBC.

a) Tinh thé tich khdi chop D.ABC.

b) Goi M 1a diém sao cho cac goc tao boi cac mit phang (MAB), (MBC), (MCA) véi mit phang (ABC)
1a bang nhau. Tim gié tri nho nhat cta MA+ MB +4MS - 4MC)|.

Bai V (2 diém)

Xét cac sb thuc duong a, b, c théaman a+b+c=3. Tim gia tri 16n nhét cua:
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SO GD&PT HA NOI KY THI CHON HSG THANH PHO /
PE CHINH THUC LOP 12 THPT
(D& thi ¢6 01 trang) NAM HOC 2019 - 2020
Ngay thi : 3/10/2019 MON: TOAN Y % % % K

Thoi gian: 180 phut

Bail. (4 diém)
Cho ham s6 y =x"+3x" +(m+4)x+m+2 ¢6 dd thi (C,) va diém M(Z;—%}. Tim m dé dudng thing

(d):y=2x+2 cit (C,) tai ba diém phan biét A(-1;0),B,C sao cho AMBC la tam gidc déu.

BaiIl. (5 diém)
1) Giai phuong trinh v2x” +22x+29 —x—2=2/2x+3
(6 +0) =(v7 +2) =6(x" =x)=6(»" )

8x* +8y* +8x” +8y° :9—16xy(x+y)

2) Giai h¢ phuong trinh

Bai III. (3 diém)

Jud+1-1
X p=1,23..

u

n

>l T

Cho day s6 (u,) xéc dinh béi u, :? U, =
1) Chimg minh rang (un) 1a diy sb bi chan.

1 1 1
2) Chung minh —+—+....4 —— < 2%,
u.u, Upig

BaiIV. (6 diém)

1) Trong mat phang toa d@ Oxy cho hinh vuong ABCD tam I v&i M, N(1;-1) lan luot 1a trung
diém cua cac doan thang /4, CD. Biét diém B c6 hoanh d6 duwong va duong thang MB c¢6 phuong trinh
x—-3y+6=0, tim toa d diém C.

2) Cho hinh chép S.4ABC ¢6 CA=CB=~/2, AB=2, mitbén ABC latam gidc déu nim trong mit
phéng vudng goc v6i mit phiang (ABC). Goi D la chan duong phan giac trong goc C cua tam giac
SBC.

a. Tinh thé tich khoi chép D.ABC .

b. Goi M 1a diém sao cho cac goc tao bdi cac mat phang (MAB), (MBC), (MCA) véi mit phang (ABC)

bang nhau. Tim gi4 tri nho nhat ca ‘m + MB +4MS —41\%" .

BaiV. (2 diém)
Xét cac sb thuc duong a, b, ¢ théa man a+b+c=3. Tim gid tri 16n nhat ctia biéu thic:
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SO GD&DT HA NOI HUONG DAN GIAI !
PE CHINH THUC

=1

* ok Kk ok

Bail. (4 diém)
Cho ham s0 y =x’+3x> +(m+4)x+m+2 ¢6 d6 thi (C,) va diém M(Z;—%j. Tim m dé duong thang

(d):y=2x+2 cit (C,) tai ba diém phan biét A(-10),B,C sao cho AMBC la tam gidc déu.
Loi gidi
Phuong trinh hoanh d¢ giao diém: x* +3x” +(m+4)x+m+2=2x+2

X +3x2+(m+2)x+m:0 (D)

<:>(x+1)(x2+2x+m)=0

x=-1
i x> +2x+m=0 (2)
+) (d) cét (C,) tai ba diém phan biét <> (2) c6 hai nghiém phan biét, khac —1.

{A :1—m>0<:>m<1 *)

—14+m=0
+) Goi A(—I;O),B(xl;2x1 +2),C(x2;2x2 +2) la toa do ba giao diém cua (d) va (Cm).

= X,,X, 1a hai nghiém cua phuong trinh (2)

Theo Viet, c6 {

XX, =m

x+x,==2 _ |[xl+2x,=-m
va§
X, +2x, =-m

X +x2

Cich I: Goi I 1a trung diém cia BC = I( ;X + X, +2j:> 1(-10)
v 3). 57
Taco MI:(—3;EJ;BC:()C2 —x;32(x, —xl))

— MI.BC =0 hay AMBC 1a tam giac can tai M.

3

Do d6 AMBC 14 tam giac déu < MI =7MB < 4MI* =3MB®
7 2
<:>45=3{(x1—2)2+(2x1+5j }@43612+8xl+1=0<:>4(x12+2x1)+1=0

& m =% (Thoa man (*)).
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1
Vay m=—.
ay 4

MB? = MC?

Cich 2: AMBC 1a tam giac déu < MB = MC = BC <
MB’ = BC?

7Y 7Y

(x1 —2)2 +(2x1 +Ej = (x2 —2)2 +(2x2 +Ej
< 2

(x1—2)2+(2x1+%j =(x,—x) +4(x,~x)

2 2 _

S(xl —x2)+10(x1—x2)—0 {S(xl—xz)(xl+x2+2):0
< 65 AT

5x12+10xl+—:5(x12—2x1x2+x22) 4x; —8x,x, —8x,—13=0

{xl+x2+2—0(ld) ol xx)
1 2

=
4(x) +2x,) -8(x, +x,)—8xx, ~13=0
<:>—4m+16—8m—13=0c>m=% (théa man (*))

1
Vay m=—.
ay 4

BaiIl. (5 diém)

1) Giai phuong trinh v2x” +22x+29 —x -2 =2/2x+3

Loi gidi
A 1A 3
bicukién: x>—-= .
2
Khi d6 phuong trinh (*) < 2x* +22x+29 = x* +4x+4+4(x+2)v2x+3 +4(2x+3)
& 3(2x+3)—4(x+2)V2x+3+(x+2) =0

bat r=+2x+3 (120).

i . t=x+2
=3t —4(x+2)t+(x+2) =0 & t—x+2 )
3

x=>-2 x=>-2 .
Voi t=x+2V2x+3=x+2& 5 5 < x=-1 (thdba man diéu
2x+3=x"+4x+4 x“+2x+1=0
kién).
x>-2 x>-2 =7+632
Véi =212 3o i3 =xt20 X o ~ (Théa
3 9(2x+3)=x’+4x+4 (X’ -14x-23=0 |x=7-62

man diéu kién).

ﬁhttps://www.facebook.eom/groups/toanvd.vdc Trang 3



NHOM TOAN VD - VDC Dé thi hoc sinh giéi 16p 12

Vay tap nghiém cua phuong trinh 1a § = {—1 ;71 6\/5} .

(3] (07 2] =6( ) -6(" )

8x* +8y* +8x” +8y° :9—16xy(x+y)

2) Giai h¢ phuong trinh
Loi gidi

2

X +y=a

bat { , 4 ; thay vao tung phuong trinh cua hé thu dugc
Yy o+x=

(1)3613—b3 :6(a—b)
(2)<:>8(x4+2x2y+y2+y4+2xy2+x2)=9:>8(a2+b2)=9

(a—b)(a2 +ab+b2):6(a—b)

=
a2+b2:2
8
a-b=0 3
THI. Sa=b=12—.
a2+b2=2 4
8
[x—y:O
Véi x2+y:y2+x:§:> x+y=1 . Vay ta c6 cac nghiém 1a (l,lj va (_—3,_—3j
4 , 3 22 22
X +y==
!
a’+ab+b*=6 ab=% 69
TH2. < . 9 =a’-2ab+b* =——<0 (loai).
a +b"=— P P 8
8 a +b :g

Vay h¢ phuong trinh da cho c6 2 nghiém la (%,%j va (?,?j

Bai III. (3 diém)

. >41-1
Cho day s6 (u,) xéc dinh béi u, =? u —u"—;n=1,2,3...

> Pl T u
n

1) Ching minh rang (u,) la day sb bi chan.

2) Chung minh LI SR 2200

ul u2 1/[2019
Loi giai
2
u _ +1-1
1) Ta co u, =£:> O<u <1, u, == - 50;2=2,3,... dodo (u,) bi chan dusi.
3 u, \/uj_l +1+1
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Laico \Ju' +1+1>u,_ =u, - p=1,2.. dodo (u,) bichdn trén suy ra (u,) bi chan.
Jul +1+1
[ 17r -1 7 ps
tan’ = +1-1 cos— 1—cos ™~ 2sin® —
2) ulzﬁztanzjuZZ 672. — 672. — 7[6= p 127[=tan£
3 6 tan — tan — sin— 2sin—cos— 12
6 6 6 12 12

Ta s& chimg minh bang quy nap u, = tan i

n=12..

n M

D@ thiy ménh dé trén da dung véi n=1

ca oA XA AN A L T T ~ 1 . A X 2 .
Gid str ménh dé trén da dung v6i n=k>1tecla u, = tanﬂ ta s€ chung minh m¢nh dé dung voi
n=k+1.Tha vay

1

-1
T 4 T
tan’ = +1-1 — 1-
u, . = Jup +1-1 — 32" - EPY = MY = tan——
k+1 "
Uy tan tan—~ sin—_——- 32
32" 32" 32"

Lai c6 bat dang thic tanx > x, Vx € (0;%}

1

2
COS Xx

That vay: xéthamsé f(x)=tanx—x lién tuc [O;%j vaco f'(x)= -1>0,Vxe (0;%} nén ham

s6 dong bién trén [O;%j .Dod6 Vxe (0;%) suyra f(x)> f(0)< tanx>x

hay <1,Vxe(0;£j.Ap dung ta dugc
tanx x 2
E PR SV L SRR Y — <3(2+22+...22°19)=3.2.(22°19—1)<22°2°’
et Uaoto  tan - tan—- tan—r % 7
3.2 3.2° 3.2%"

Bai IV. (6 diém)
1) Trong mat phang toa d@ Oxy cho hinh vuong ABCD tam I v&i M, N(1;-1) lan luot 1a trung
diém ciia cac doan thang 74, CD. Biét diém B c6 hoanh d6 duong va duong thang MB c6 phuong trinh
x—-3y+6=0, tim toa do diém C.

Loi giai
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B C
N
I
M
A D

+) Goi hinh vuéng ABCD c6 canh la 1

Khi d6 ta c6 BN* :%; BM? = BI* + MI’ :%; MN? =MC?*+CN? =2CM .CN.cos45° =§

= BN’ = BM* + MN* = ABMN vuong tai M
+) Puong thing MN qua N(I;—1) va vudng goc voi dudng thang BM :x—3y+6=0 c6 phuong trinh
la3x+y-2=0

x=3y+6=0 x=0
= M (0;2)

Toa d6 diém M 1a nghiém hé phuong trinh =
3x+y-2=0

Y, =3 (tm)
y, =1 (ktm)

Khi d6 MB> = MN* < (3y,—6)* +(y,—2)* =10 @{
Véi y, =3=x, =3= B(3;3)

Cich 1. Ta co6 BN? =20 = BC =4 va phuong trinh dudng thing BN: 2x—y—-3=0
Goi (C,) duong tron duong kinh BN :  (x—2)* +(y-1)* =5

(C,) 1a duong tron thm B ban kinh BC:  (x—3)° +(y-3)’ =16

(x=2)+(y=1)°>=5

Toa do C la nghiém cua hé phuong trinh
(x=3)+(y=-3)* =16

y=-1
y== C(3,—1

x=1-2y 5
= 5 5 = = -1 3
(1-2y=-2)"+(y-1)" =5 x=3 Cl—;—=
5°5

-1

X=—

L 5

Ma C va M namvé2 phia cua BN , nén toa do can tim 1a C(3;—1) .

Cach 2.

Goi J 1a giao diém cua BN va CM, khi d6 J 13 trong tm tam giac BCD, vay BJ = %ﬁv
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x, -3=201-3) ‘|
y,-3=3(-1-3)

Lai co CJ e sy iy v C(3;-1)

3 3°3 9
2) Cho hinh chép S.4ABC ¢6 CA=CB=~/2, AB=2, mitbén ABC latam gidc déu nim trong mit
phang vudng géc voi mit phing (4BC). Goi D la chan duong phén gide trong géc C clia tam gide

SBC .
a. Tinh thé tich khéi chép D.ABC .

b. Goi M 1a diém sao cho cac goc tao bdi cac mat phang (MAB), (MBC), (MCA) véi mit phang (ABC)
bang nhau. Tim gi4 tri nho nhét cia ‘]\—/[;1 + MB +4MS —4MC ‘ .

Loi giai

Goi H 1a trung diém cta AB . Ta lan lugt c6 nhitng diéu nhu sau:
+ SH | (ABC).

+ Tam giac CAB vudng can ¢ C.
+ Tam gidc SCA, SCB can ¢ S.

+ CH =1, SH =43 .
+ (SCH ) 1a mat phiang d6i xtmg ctia hinh chép S.4BC.

a. Taco Vouse _ DB do do Vo anc :DB:QZQ.
VS,ABC SB VS,ABC - VD,ABC DS CS 2
Tac V), 4pc :iVS ABC :Ll(l(ﬁ)zjﬁ ZL.
' V2427 V2427302 23 +6

b. Goi N lahinh chiéu ctia M trén (ABC). Do tinh d6i xtmg ctia hinh chép S.ABC qua (SCH)
nén M € (SCH), tac N € CH .
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Do géc tao boi (MAB), (MBC), (MCA) véi (ABC) bing nhau nén khoang cach tir N dén céc

canh cua tam gidc ABC bang nhau, goi khoang cach nay 1a x ta dugc 1—x = xv/2 . Tim duoc
1

1+42°

Goi E 1a ddi xung cua C qua S, dung hinh binh hanh CHFE ta dugc
\m+m+4m_4m\ - 2‘W+2§‘ —OMF |
Duyng hinh chit nhat NN'FG véi N', G lan lugt thudc MN, CH . Ta thdy MF nho nhat khi va

chi khi MF:NG=3—CN=3—(1—x)=3+2*/5 .
1++/2
Tém lai, gid tri nhé nhat cia ‘MA+MB+4MS—4MC‘ 1a 61“1/*/;
+

BaiV. (2 diém)
Xét cac sb thuc duong a, b, ¢ thda man a+b+c=3. Tim gid tri 16n nhat cua biéu thirc:

Loi gidi
+ Do vai trd ciia a, b, ¢ nhu nhau nén ta c6 thé gid st a=2b>c va a+b+c=3=a2>1,
b+c=3—-a<2 ma b+c=>2Vbc = bc<l.

a? Y

+Xét P = f(a,b,c)=a’ +b* + ¢’ —E—%—E ta chirng minh: f(a,b,c) < f 5 5

a C

b+ec b—l—c]

3

3
sd+b 4= L bref 36 6
a c 2 2 a b+ec b+c
3 3 3 3 2
4b° +4¢” —(b+c 12bc — 3(b + ¢
g BB _gfbke] 12 b+e) | b+e)
¢ 2 b+c 4 bc(b—l—c)

ab+e)(t* —bet+e)—(b+c)  3(b-cf

4 _bc(b+c)<0

=

3(b+c)(b—cf _3(b—c)2
4 be(b+c)

pre)

4 bc(b—i—c)

& SO@(b—cf <0

<:>(b—c)2

bc(b—i—c)2 —4]§0<:>bc(b+c)2 —4 <0 (dngdo b+c<2; bc<1)

b+c

+Pat ¢t = =>b+c=2t=a=3-2t

:g(t):(3—2t)3+2t3—3i—?, 0<r<1.

[ b+c b+c]
:>fa7 )
2 2
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o = fa-af L o o
39t (3 -2t
U (R e
t2(3—2t)2

—(3-2) +£ =0

:>g/(t):0<:>1_ 1 :O@t:%.
752(3—275)2

BBT:

| || =
SIS

.

21 21

> maxg(t)=—— =>P=f(a;b;c)<g(t)s——.

() =20 = P f(aie)= e(1) 52
SR , . | R .. 21
Dau bang xdy ra khi @ =2;h=c =— va cac hoan vi= maxP:maxf(a;b;c):—T.
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