SO GD&PT QUANG BINH KY THI CHON HSG TiINH NAM HQC 2020-2021
Khéa ngay 08 thang 12 nam 2020

PE CHINH THUC Moén thi: TOAN
’ LOP 12 THPT
SO BAO DANH................ Thot gian: 180 phit (khong ke thoi gian giao dé)

Pé gom c6 01 trang va 05 cdu.

Cau 1 (2,0 diém).

xX+2 . . N . X , 0 g
c6 d6 thi (C). Goi A, B 1a cac giao diém cua (C)vdi céc truc toa

a. Cho ham s6 y =

d6. Tim trén (C) cac diém M co toa dd nguyén sao cho tam gidc MAB c6 dién tich bang 8 (dvdt).

b. Tim m d¢ gia tri 16n nhat ciia ham sd y = bang 1.

1 . ) 1 .
—sin3x+cos"x——sinx —m
12 4

Cau 2 (2,0 diém).
a. Cho diy sb (un) thoa man {/logu19 —logu, +\/logu19 —logu, +3=3 va u, ,=u,+2,

v6imoi n € N*. Tim n sao cho (v2)" =4,

2020° 7 I 2 2020
—— Tinh to S= + +...+ — .
2020 2030 Linntong S=1 (2021} / (2021) / (2021)
Cau 3 (2,0 diém).

a. Cho da giac déu A AL A, 1Ol tiép duong tron (O), chon ngiu nhién 3 dinh bit ky cua

b. Cho f(x)=

da giac d6. Tinh xac suét dé nhan dugc mot tam giac tu.
b. Chtmg minh ring (Cly, | +(2C2 ) +(3C3 ) +...+(2020C22 ) =2020°C20%.
Céu 4 (3,0 diém).

Cho tor dién ABCD va hai diém M, N lan luot thudc cac canh AB, AC sao cho
2AM = BM, 2CN = AN. Mit phang (P) di qua hai diém M, N va song song v&i canh AD, cét
cac canh BD va CD lan luot tai K va L.

a. Goi V/ 1a thé tich cta khéi tir dién 4BCD . Tinh thé tich khéi da dién BCMNLK theo V.
b. Gia st tr dién ABCD ¢6 BC =x (0 <x< \/5), tat ca cac canh con lai déu bé“mg 1. Tim x dé
thé tich khéi tir dién ABCD dat gia trj 16n nhat.
Céu 5 (1,0 diém).
Chung minh rang véi moi s6 nguyén dwong » 16n hon 1, ta ludn c6

n+l 1 1 1 n+l1
0
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HUONG DAN CHAM Moén thi: TOAN

LOP 12 THPT
Dap an nay gom co 06 trang

YEU CAU CHUNG i ‘

* Dap an chi trinh bay mét loi giai cho moi cau. Trong bai lam cua hoc sinh yéu cau phai lap
ludn 16gic chdt ché, day du, chi tiét va ré rang.

* Trong moi cdu, néu hoc sinh gidi sai ¢ buéc gidi trude thi cho diém 0 doi véi nhitng buée
gidi sau ¢6 lién quan. O cdu 4 néu hoc sinh khéng vé hinh hodc vé hinh sai thi cho diém 0.

* Piém thanh phan ciia moi cau néi chung phdn chia dén 0,25 diém. Poi véi diém thanh phan
la 0,5 diém thi tuy t6 giam khdo thong nhat dé chiét thanh timg 0,25 diém.

* Hoc sinh c6 16i gidi khdc ddp dn (néu ding) van cho diém toi da tuy theo mirc diém ciia tirng
cau.

* Piém cua toan bai la tong (khong lam tron so) cua diém tat ca cdac cau.

Cau Noi dung
a. Chohamso y= al +f ¢6 a6 thi (C). Goi 4, B 1a cac giao diém ciia
(C) véi cac truc toa dd. Tim trén (C)cac diém M c6 toa dd nguyén sao
1 cho tam gidc MAB c6 dién tich bing 8 (dvdt). d?é?n
b. Tim m dé gia tri 16n nhit cia ham sé
y= —sin3x+cos2x—lsinx —m| bang 1.
12 4
Giao diém cta (C)véi truc hoanh 1a A(-2; 0), véi truc tung 13 B(0; -2)
, 0,25
Phuong trinh duong thang 4B 1a x+ y+2=0, AB= 22, ’
. +2 :
Goi M(x,; 0T vei X, #1.Taco
x,—1
+2
X, + ) 5 0,25
x,—1 ‘xo + 2x0‘
d(M; AB) = =
V2 \/E‘xo - 1‘
1a | I
1 1 X, +2Xx
S,,s =8< —.4B.dM, AB) = 8 & —.2\/5.M =8 0,25
2 27 T2y, ]
L
. x, —6x,+8=0 Xy =
X, +2x, =8|x0—1|<:> =
xj+10x0—8:0 x,=-5+~33 0,25
| x, =—5— \/5
Vay c6 hai diém M thoa man bairala M(2; 4), M(4; 2).
|3 sinx —4sin’ x ., sinx sin’ 5
1b y:‘ > +1-sin"x————-m|= 3 +sin“x+m—1 0.25
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3

%+t2+m—lvé’i te[—l;l]

Dat t =sinx, te[-L1], taco ham sé y =

3
Xét g(t)=—+t +m—1 véi te[-1L1]

1 o _ 1
g(—l)—m—g,g(O)—m 1, g(1) m+3

Ta c6 max

3
xeR

t
—+tP+m-1
3

|

1 . 5 1 .
—sIn3x + cos“x ——s1nX — m| = max
12 4 te[—Li1]

I }:max{‘m—l
3

1

m+—

m+— ,

9 2

:max{‘m—l m

|
m+—
3

}, ta co cac truong hop:

Az{l,z}
m=2 3

+TH1:‘m—l‘:1<:>{ =

S
i 3

2 i 1
el A=<-,1
"3 {3 }
4
3 i 3

IS S U
Ta thay chi c6 m = 3 thoa man yéu cau bai toan.

Kétluan: m=0; m =§

0.25

0.25

0.25

a. Cho diy sb (un) thoa man i/logulg —logu, —i—\/logulg —logu, +3 =3
va u,,, =u,+2, véimoi ncN".Tim n sao cho (v/2)"7 =4
2020°

b. Ch =
of(x) 2020 ++/2020

. 1 2 2020
Tinh to S= + +...+f— |
fnh fong f(2021j f(2021j f(zon

230
diém

2a

a o |uy>0,u,>0
biéu kién .
logu,, —logu, +3>0

bat

[ai/logu19 —logu, ,
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Ta dugc hé phuong trinh

a+b=3 b=3-a a=1 i 0,25
s & 5 & (thoa man). ’
@ - =-3 |a=1)(a+6)=0""[p=2
Do u,,, =u,+2 nén (u,) 1aclp s6 cong véi cong sai d =2 |
=u, =u, +18d =u, +36.
Véi a=1 suyra 0,25
logu,, —logu, =1 log 2 =1 &> u, = 10u, < u, +36 = 10u, < u, = 4.
u,
S6 hang tong quat cia (un) la u, =u, —|—(n —l)d = 4+2(n —1)=2n+2.
Do do 0.25
(\/E)u 42020 o (\/E)ZVH—Z — 4220 4 4 4039 ’
Ketluan:n=4039
Taco f(1-x)= 2020 0,25
________________________ 20207 +42020 |
B AS Rt A S N 0,25
2b 1 2 2020
S=fl—+f| —|*+.. +f]| —
f(2021j f(2021j f(2021} 05
1 2020 2 2019 1010 1011 ’
=f|— |+ + +fl = |+ f| = |+ f| === [=1010
f(2021j f(2021] f(2021j f(2021] f(2021j f(2021]
a. Cho da giac déu A A, ... A, ,, ndi tiép duwong tron (O). Chon ngiu
nhién 3 dinh bit ky ciia da gidc déu. Tinh xic suit dé nhian dwgc mot tam
i4c i 2,0
3 giac tu. . <z
b. Chirng minh rang diém
1\ 2 )2 30)? 2020 \? 2 2019
(Chono ) +(2C3m0 ) +(3Ca00 ) +-.- +(2020C30% | =2020°.C3%0.
Ta ¢6 |Q)=Ciyy 0,25
Goi A 1abién cb : ¢ Chon duge 3 dinh tir da giac dé tao thanh tam giac tu’.
Xét duong chéo 4,4y, ciia da gidc déu 1a duong kinh ciia duong tron (O)
ngoai tiép da gidc déu, chia duong tron ra lam hai phan, mdi phan c6 1009
diém: tor 4, dén A4,,,, va 4,,,deén 4,,,,. 0,25
Khi d6, mdi tam giac c6 dang A4,4,4; la tam giac tu néu 4; va 4, cung nam
trong nira dudng tron (O)
Chon nua duong tron: ¢6 2 cachchon -~ |
38 | Chon hai diém 4,, 4, 13 hai diém tiy ¥ dugc Iy tir 1009 diém 4, A,..., 4,0, 025
co ¢2,, cach chon. ’
Giad str 4, nam gitra A, va A; thitam gidc 4,4,4; tu tai dinh 4,.
Ma AA4 4,4, = A4,4,4, nén két qua bi 1dp hai lan.
2.C}pp0-202
C6 2020 céch chon dinh., do d6 [Q2,|= M =2020C g0 - 0,25
Q,| 2020C;
Vay pla)= [l 2020Ch, _ 504,
¥ Coomo 673
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Tacod kCF=nC!/, v6il1<k<n
VC21020 = 2020(:20019
2C22020 = 2020C21019
Ap dung cong thire trén ta c6 13Cs,, = 2020C5,,, 0,25
2020C2%20 = 2020C2"
N iy SN T I
= (Cao ) +(2C30 ) +(3Ca0 ) +---+(2020C3050 )
0,25
3b 2 2 2 2 b
= 2020%(Clys )+ (Chuo )+ (Gl (T | O
Ta c0, hé s6 chira x2*"° trong khai trién da thirc (1 + )c)zo19 (x + 1)2019 la
(Co ) +(Class ) +(C2 ) e (C25) vahé 56 chira x** trong khai trién | 0,25
da the (1+x)"" 1a C202
e e
D0 d6 (o | +(Cooss ) +(Cas) +--+(Cats | =Clie- @)
Tu (1) va (2) suy ra 0,25
Chon) +(2C2, ) +(3¢2, ) 2020C22°) =2020%.C2%
( 2020) +( 2020) +( 2020) +---+< 2020) - 4038 *
Cho tit dién ABCD va hai diém M, N lan lwet thude cic canh 4B, 4C
sao cho 24M = BM, 2CN = AN.Mit phiing (P) di qua hai diém M, N va
song song v6i canh AD, cit cac canh BD va CD lan lwot tai K va L.
4 a. GoiV/ Ia thé tich ciia khéi tir dién 4BCD . Tinh thé tich khéi da di¢n | 3,0
BCMNLK theo V. diem
b. Gia sir tir dién ABCD ¢6 BC =x (0 <x< \/5), tit ca cac canh con lai
déu biang 1.Tim x dé thé tich khéi tir dién 4BCD dat gia tri 16n nhat.
0,25
4a
0,25
, BM BK 2 4
Ta co _BA =E=§:>SBMK =§SBAD _"(_)_,_2_?“
d(N;(ABD NA 2 2
ATLABD) _ M 2 4(N: (ABD)) = 2 d(C; (ABD)) 0.25
G ABD)) G4 3
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e
Suyra V, =—V
_____ S S
Tuong tu, ta c6 d(N;(BCD)) = %d(A; (BCD))
. DK 1 DL 2 0,25
TG —=—,—=—
_______ DB 3 DC 3
2
= Spx = ESDBC = Sperx Spse 0,25
_________________________ e
Suyra Vy gop =—V
' 27
15 5 0,25
Do @6 Vyeumix =V Vv sex = EV = §V
Goi E,F lan luot 13 trung diém cua BC va AD 0.25
Tacd EF LBC,EF L AD va ADL(FBC) T
Tam giac FBC cantai F' nén
2 2 2 2
4 4 4 0,25
2
suyra EF = 3%
_______________________ E S SN
1 1
4 Dodo ¥,y == AD.S,, =—xA3 - 0,25
""""""""""""""""""""""" S S
< X +3-x =l 0.25
_____________________________________________ 24
Diang thirc xay ra khi va chi khi x = ?
0,25
Két luan : x = ?
Chirng minh ring véi moi sé nguyén dwong 5 16n hon 1, ta ludn cé
1,0
S n+l 1 1 1 n+1 "
In—<=—+—=-+......+—<log, —. diém
2 2 3 n 2
Theo bt dang thirc Cauchy voi k>2, k e N:
2+1+1+....+1 k+1 . .
52 = 211, = (Dau bang khong xay ra).
k-1so1 k k
3
Do do: \/5 <=
i 0,25
J2 < —
3
4/5 < n+1
n
345 +1
Nhan vé theo vé cac bat dang thirc ta co: \/5 3/— \/_ ..... \/_ E g Z ...... " 0,25
n
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, logarit co s6 2 hai vétaco :

1 1 1 n+1
—+—+....... +—<log,——(PPCM
273 , <log,——( )

+ Trudc hét ta chimg minh bt dang thirc voi x >0, thi In(x+1)<x
. 1 _
That vay, xét ham s6 £(x)=In(x+1)—x, ¢6 f(x) = ———1=——<0 véi
x+1 x+1
x>0. Do d6 f(x)nghich bién nén véi x>0 thi f(x)<f(0)=0. Do d6
In(x+1) < x.

+ Ap dung bat ding thuc trén ta c6 :

0,25
1. 1 ’
In(l+=)<—
( Q 5
I, 1
In(1+=)<—
( 3) 3
ln(l+l)<l
n_n
Cong vé theo vé ta c6:
1n(1+l)+ln(l+l)+ +1n(1+l)<l+l+ +l
5 AR AR "
1 1 1. 1 1 1
< In(l+=-)A+-)...... +—)<=—+—+....... +—
( 2)( 3) ( n) 2 3 n 0,25
34 n+l, 1 1 1
< In(=.—...... )<—+—+....... +—
23 n 2 3 n
en™ L Lwrem)
2 3 n
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