SO GD&DPT QUANG BINH KY THI CHON HSG TINH LOP 11 NAM HQC 2020-2021
- , VA CHON POI DU TUYEN DU THI CHON HSG QUOC GIA
DE CHINH THU'C NAM HQC 2021-2022

Khoa ngay 06 thang 4 nim 2021
Mo6n thi: TOAN - Vong 1

Thoi gian: 180 phat (khdng ké thoi gian giao dé)

SO BAO DANH:.....ovoi. Dé gom c6 01 trang va 05 cau.

Cau 1. (2,0 diém).
a. Giai phuong trinh 2c0s> (% - xj +/3c0s% X =~/3sin? X + 4cos> g -1

2020

b. Chirng minh rang phuong trinh (m2 —m +1)x +2X—2=0 ludn c6 nghi¢m véi moi

tham sd m.
Cau 2. (2,0 diem).

a. Tim hé sb cta x® trong khai trién thanh da thic cua (1+ — x3)n biét n 13 s6 nguyén
16n hon 1 théa min dang thirc 1.2.C2+2.3.C1 +3.4.C" +..+(n-1).nC" =64.n(n-1).

b. Goi S la tap hop tat ca cac s6 tu nhién c6 nam chit s6. Mot sd thugc S dugc goi la “
dep” néu chit s6 & hang tram bang trung binh cong cua hai chir s6 & hang don viva hang
chyc nghin. Chon ngau nhién mot s6 tu S. Tinh xac suat dé s6 dugc chon 1a “sé dep”.

Cau 3. (2,0 diém).
(x3 n 2020).2°2¢’1+ 2021x — 2020

x—>0 X

a. Tim giéi han L=

b. Cho day s6 (u,)xéc dinh boi:

u=-2,u,=-1va un+1:g/n(u§ +1)+2un_1 véimoi N>2.

Tinh uyy,,.
CAu 4. (3,0 diém). Cho hinh ling tru dtng ABC.A'B'C' ¢6 day ABC la tam giac vubng can
tai A, AB=a, AA'=ay/2. Goi M, N 1in luot 14 trung diém cua c4c canh AB, BB'. Goi G Ia
trong tam tam giac ABC.
a. Xéc dinh thiét dién ctia hinh ling tru da cho khi cat boi mét phang (MNC").
b. Tinh cosin cta goc giita hai mat phang (MNC'") va (ABC). Tur d6 tinh dién tich thiét
dién tim duogc O cau a.
c. Goi (a) 13 mat phang thay d6i va ludn di qua trung diém | cia B’G va cit cac canh
B'A B'B, B'C lan luot tai X, Y, Z (khéng trung B'). Tim gia tri 16n nhat ctia biéu
B'A B'B B'C
B'X BY B'Z ‘
Cau 5. (1,0 diéem). Cho tam giac ABC ¢6 ba goc nhon. Chirng minh rang:
\/cos A.cosB +\/cos B.cosC +\/cosC.cosA
cosC CosA cosB

thac T =

> 2.




SO GD&DPT QUANG BINH ~ KY THI CHON HSG TINH LOP 11 NAM HOC 2020-2021
] ) , VA CHQN DQI DU TUYEN DU THI CHON HSG QUOC GIA
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Khoa ngay 06 thang 4 nim 2021
Moén thi: TOAN

Vong 1

Bdp dn nay gém ¢6 06 trang

YEU CAU CHUNG
* Ddp dn chi trinh bay mot loi giai cho méi cAu. Trong bai lam ciia hoc sinh yéu cdu
phai lap ludn logic chat ché, day di, chi tiét va ré rang.
* Trong moi CAu, néu hoc sinh giai sai 0 budc gidi trudc thi cho diém 0 doi voi nhitng
budc gidi sau cé lién quan. O cdu 4 néu hoc sinh khéng vé hinh hodc vé hinh sai thi cho diém

0.

* Piém thanh phan ciia méi CAU néi chung phdn chia dén 0,25 diém. Doi véi diém thanh
phan la 0,5 diém thi tuy t6 gidm khdo thong nhdt dé chiét thanh ting 0,25 diém.

* Hoc sinh ¢6 1oi gidi khdc dap an (néu ding) van cho diém t6i da tuy theo mirc diém
cua tirng Cau.

* Piém ciia toan bai la tong (khong lam tron s6) cia diém tdt cd cdc cdu.

Cau Noi dung Piém

; 7 : X
Cau 1a | Gidi phuong trinh: 2cos’ (Z - Xj ++/3c0s? x = /3sin? X + 405 E—l, @. 1,0d

1+COS(2_2XJ 1+ COoSs X
1) < 2. ++/3(cos?x—sin’x)=4—"""="—1
@ 2 \/_( ) 2 0,25

&1+sin 2x+\/50032x:2(1+ cosx)—l

< SiN2X +/3C0S2X = 2CoS X

0,25
T
@COS(ZX—EJ:COSX 0.25
x="+k2r
o 6 (keZ)
n  k2rx
X="—t—
18 3
0,25
k2
Vay phuong trinh ¢6 nghiém X=%+k27z; X:% bl (ke2)




Chirng minh ring pt (m2 -m +l) X 4+ 2x—2=0 ludn c6 nghiém v6i moi tham sb m.

Caulb 1,0d
Xétham s6 f (x) =(m* —m+1)x*™ +2x - 2 lién tuc trén R 0.25
Co f(0)=-2<0

© 0,25
2
. ) 1 3
va f)=m"-m+1= m—E +Z>O,Vm 0,25
Vi f(0).f (1) <0,¥m nén phuong trinh f(x)=0 ludn co it nhat mot nghiém
thudc khoang (O,l) vO1 moi m. 0,25
Vay phuong trinh da cho luén c6 nghi€ém v&i moi m
Tim h¢ s6 cia x® trong khai trién thanh da thirc cia (1+ X2 =x )n

Cau 2a | piét n 1a sb nguyén 16m hon 1 théa mén déng thirc 1,0d

1.2.C2+2.3C2+3.4C! +..+(n-1).nC} =64n.(n-1).
Ta c6 cong thic KC¥ =nC* véi n>k>1; k,neN’
A A n! n-1! g
That vay: kC! = k.kl (k! :n( (k)l(k) D1 =nC;}
L(n—K)! n—K){K-—-1)!
0,25
Voi n>k>2,n>2; k,ne N’ taap dung cong thirc trén thu dugc
(k-1).kCK=(n-1).nC"?
Khi do:
2 3

1.2.C2+23C+34C! +..+(n-1).nC'

=(n-1).n(C,+Ck, +CZ, +..+Cl ) =(n-1).n2"" 0,25
Tir day ta c6 2% =64 suy ra n=8 (théa man diéu kién).

) , 8 8 <
Véi n=8taco (1+ — x3) = [1+ x*(1— x)] = Cix* (1~ x)k 025
k=0 '

S6 hang chira x® trong khai trién la C2.C2x® +C; .CIx® = (C; Ci+Cy .Cff)x8

A 1A A R s 32 4 O 0,25
Vay hé so cua trong khai trién la C;.C; +C,;.C, =238.
Goi S 1a tap hop tit ca cac s6 tw nhién cé nim chir s6. Mjt s6 thudc S dwoc goi la “so dep”

Cau 2b | néu chit s6 ¢ hang trim bing trung binh cfng ciia hai chir s6 & hang don vi va hang chuc | 1,0d
nghin. Liy ngiu nhién mdt s6 tir S. Tinh xdc suit dé s6 lay dwoc 1a “so dep”.

S6 phan tir ctia khong gian mau 13 |Q| =90000 0.95




Goi k 12 “sé dep” thudc S. Khi d6, k co dang k =abcde, a=0,c= %

Tur gid thiét ¢ = %. Chimg t6 a+e 13 mot s6 chin. Vi thé hai sb a,e 0,25
hodc cung chén hoic cung 1¢.
Trirong hop 1: ca hai s6 a, e déu chin. Khi d6: a c6 4 cach chon, e ¢4 5 cach
chon. Ung v6éi moi cip sb a, e ta chon dugc mot sd ¢ duy nhét. Nén trong
truomg hop nay co: 4x10x1x10x5= 2000 sb.
Trieong hop 2: ca hai s6 a, e déu 1é. Khi d6: a c6 5 cach chon, e ¢ 5 cach 0,25
chon. Ung v6i moi cip sb a, e ta chon dugc mot sb ¢ duy nhét. Nén trong
truong hop nay co: 5x10x1x10x5= 2500 sb.
Nén c6 tat ca 2000+ 2500 = 4500 sé “dep” thude S.
Vi xde sudt cim tim 1 4500 1
dy xac sudt can tim la =—
i 90000 20 0,25
_(%° +2020).2%f1+ 2021x — 2020
Cau 3a | Tim giéi han L= I(!m . 1,0d
Taco
2020(°x/1+2021x -1
L =1lim| x® 241+ 2021 + ( ) 0,25
X—> X
Taco A= |in3(x2.2°%’1+ 2021x ) =0
_2020(*&fL+2021x -1
B =lim . 0,25
12021 _q
Dat t =231+ 2021x = X = 5001 : khi x—>0thit—1
Suy ra
. 2020(t —1) ) 1 2020.2021
B = IJLTW == 20202021 ItIIE t2020 +t2019 T t +1 = 2021 - 2020 0,25
2021
Vay L=A+B=2020. 0.95




Cho diy s6(u, ) xdc dinh béi u,=-2, u,=-1va u,, = g/n(un2 +1)+2u,, V6imgin>2.

Cau 3b 1,0d
Tinh u,y,, .
Ta tinh dugc u, =0,u, =1,u, =2 . Tu day ta du doan u, =n-3,vn=>1 (2) 0.95
Thay vay:
(2) dung véi n=1.
Gia str (2) ding véi n=k,k e N”, tirc 1a u, =k —3 ding.
Ta xét
0,5
U, = g/k(uk2 +1)+ 2U, , = i/k[(k -3)’ +1J +2(k—4)
= —6k? +12k -8 =§(k —2)° =k -2
Chimg t6 (2) ding v6i n=Kk +1 . Vay (2) ding vi moi s6 nguyén duong n
Tu day, ta tinh dugc u,y,, =2021-3=2018 0.95
Cho hinh ling tru ding ABC.A'B'C' c¢6 day ABC la tam gidc vudng cin tai A,
Cau4d | AB=a, AA'=a\2. Goi M,N lan lwot 13 trung diém cic canh AB,BB' . Goi G la trong | 3,0d
tdm tam giac ABC.
=
N (hinh v¢&)
0,5
B
P
Trong (ABB’4’), Goi P=MNNAA" 0.5
4a Trong (ACC’4’), Goi Q=ACNPC" 0.25
Khi d6 thiét dién can tim 1a t giac NMOC". 025




4b

. Trong (ABC) k¢ AH L MQ,H € MQ
Tacé MQ L AH,MQ L AP = MQ L (AHP)
Nén goc giira hai mat phang (MNC') va
(ABC) la goc ¢ = AHP (vi tam giac AHP
vuong tai A)

o
"

0,25

Vi AQ//AC nen 22 _PA L1 02
AC PA 3 3

a
Tu AAQM vuong tai A nén AH = —— .
Q gt NE
Ap dung hé thirc lvong cho tam giac vuéng AHP ta co:
a
AH  AH 3 430
PH JAH2+AP? [a® a? 15

—+
13 2

Ta cO cosp =cos AHP =

0,25

Tt giac BMQC 13 hinh chiéu vudng goc cia t giac NMOC’ [én (ABC) nén

S _ SBMQC

NV cosgp

0,25

2 12 12 77 WY coge 24

Ma SBMQC = SABC - SAMQ =

0,25

4c

Trudc hét ta co bo dé sau: Cho hinh chop S.ABC. Goi G la trong tam tam
gidc ABC. Mot mat phang (P) bat ky cat cdac canh SA, SB, SC, SG lan luot

tai A, B, C’, I (khong trung S). Khi do: SA + >B + SC =3SG
SA'" SB' SC' Sl

That vay: Vi G la trong tdm tam giac ABC nén
SA+SB+5C-3C oA sh+ B 55+ X 5030 5
SA' SB' SC' Sl
SA SB SC SG
+ 3

Vi 4 diém A',B',C',1 dong phang nén

=+ =
o SA* SB'" SC' SI
Bo6 dé dugc chirng minh xong.

0,25

Ap dung bo dé trén ta co:




B'A BB _BC_,BG_

B'X B Y B Z B'I
Khi d6: ap dung BDT cauchy ta ¢

BA BB B'C
- B'X BY BZ

_3\/BA B'B B'C 3T

B'X B'Y B'Z
=T<8

0,25

Vay gia tri 16n nhat ctia T bang 8 khi X, Y, Z 1an luot 13 trung diém cua
B'AB'B,B'C hay (a)//(ABC)

0,25

Caub

Cho tam gi4c ABC c¢6 ba géc nhon. Chirng minh rang:
\/cosA.cosB \/ cosB.cosC \/ cosC.CosA
+ + >2

cosC COSA cosB

1,0d

Ta ¢ bo dé 1: Trong tam gidc ABC c¢6 ba géc nhon, ta ¢é :
cosB.cosC  tanA *)
cosA  tanB+tanC’

That vay:
(*) < cosB.cosC.(tan B +tanC) =tan A.cos A
< sinB.cosC +cosB.sinC =sin A
<sin(B+C)=sinA
& sin(z — A) =sin A(dtng). B6 dé duoc chimg minh xong.

0,25

2 o3 A X 2X
Ta c6 bo dé 2: Voi moi X,Y,2>0 , ta lubn co > ,(*%)
Y+Z X+Yy+z

That vay:
(M) o (x+y+2)° 2ax(y+2) < (y+ z—x)2 >0 (ludn dung)

0,25

Pit a=tan Ab=tanB,c=tanC, dé dang c6 a,b,c>0. Ap dung b6 dé 1,
bai toan duoc viét lai: Cho a,b,c >0, chitng minh rang

fivs era e
+ + >
b+c c+a a+b

Ap dung bo dé 2, ta co

\/ \/ \/ J2a+2b+2c s
b+c c+a a+b a+b+c

0,25

Dau “="xayra < a=b+cb=a+c,c=a+b hay a=b=c=0 (vd ly).
Nén

five era e
+ + >2
b+c c+a a+b

Vay bét ding thirc dugc chimg minh xong.

0,25




