PE THI THANG LAN 2 NAM HQC 2021-2022

TruongTHPT chuyén Nguyén Trai

Hai Duong Mon TOAN - Lép 11

Ngay thi: 08/11/2021 Thoi gian 180 phut.

Cau 1. (2,0 diém) Cho ham s6 y = 2x° —3(2m—1)x*+6(m* —m)x+2m(m-1)(C) . Tim m sao cho do thj
ham sé cit truc Ox tai 3 diém phan biét c6 hoanh d6 16n hon 1

X+UX2+1=y+4y*+1

y+Ux° +x—1=33x"+2x+3

Cau 2. (2,0 diém) Giai hé phuong trinh {

Cau 3. (2,0 diém) Cho ddy s6 (a,) théa man: a,=1a ,n=0. Tim lima,

Nl T
1+2a,

Cau 4. (3,0 diém) Cho tam giac nhon ABC noi tiép duong tron (O) va cac duong cao AD,BE,CF. Goi
AD cit (0) tai K, KF cit lai duong tron (O) tai L.

a) Chung minh CL di qua trung diém EF
b) Puong thang qua A va vudng goc CO cat CL tai N. Chiang minh FN vuéng géc véi FO

Céu 5. (1,0 diém) Cho S 1 tap hop c6 n phan tir va k 1a s6 nguyén thoa mdn 0<k <2".

Chtrng minh c6 thé td mau moi tap con cia S boi hai mau xanh do sao cho cac diéu kién sau dong thoi
duoc thoa man:

(a) Hop 2 tap do la do.
(b) Hop 2 tap xanh la xanh.
(c) Co dung k tap do.



PAP AN PE THI THANG LAN 2 LOP 11 TOAN NAM HOQC 2021-2022
Cau 1. (2,0 diém) Cho ham s6 y = 2x° —3(2m—1)x* +6(m* —m) x+2m(m—-1)(C) .
Tim m sao cho do thi ham sé cét truc Ox tai 3 diém phan biét c6 hoanh d6 16n hon 1
Lot giai:

Do thi ham sb cit Ox tai ba diém phan biét khi va chi khi ham sé c6 cuc dai, cuc tiéu va cac diém cuc
dai, cuc tiéu cua do thi nam vé 2 phia truc Ox.

Nhan xét y' = 6x* —6(2m—1)x+6(m*—m) Ia tam thirc bac 2 ludn c6 hai nghiém phén biét
X, =m, X, =m—1 nén do thi ham sb da cho ludn co cuc dai, cuc tiéu A(m,m(Zm2 —m—Z)) va

B(m—1,(m—1)(2m2 +m—1))

Vay y(%) (%) <0< m(2m* —m—2)(m-1)(m+1)(2m-1) <0 (*)

Mt khac, hoanh do ba giao diém lén hon 1 khi va chi khi x,x, >1 va y(1) <0 hay
m>1,8m*-14m+5<0 hay l<m<%

Két hop véi diéu kién (*) ta thiy khéng ton tai m thoa man dé bai.

Cau 2. (2,0 diém)

X+VX2+1=y+4y*+1

Y+ +x—1=33x7 + 2x+3

Giai hé phuong trinh {

Loi giai:

X X2 +14X

Truge hét dat g(x) =x+vx2+1 thi g'(x) =1+ = >0vx e R nén g(x) déng bién trén R .
NN VO]

Vay ) > x=y.

Ta duoC: x+x+x—1=33x +2x+3
Pat u=x*+x-1 thi (x+u)° =3x"+2x+3=(x*+3x* +3x+1) - (x* + x-1)+1
Hay (x+u)®+u®=(x+1°%+1

Dit f(t)=(x+t)>+t2 thi f'(t)=3(x+t)?+2t>0vt>0 va f'(t)=0 tai hitu han diém nén f(t) dong bién
trén (0, +w)

Do u,1€(0,+) nén f(u)=f@)«u=1
Ta duoc X’ +x-1=1-x=1

Dap s6: (x,y) = (1)



Cau 3. (2,0 diém) Cho day so (a,) thoaman: a, =14

nil =

1 .
———,n=0.Tim lima,
a

n

Loi giai:
1+4;£—

Pat f(x) = X+1 f( 1) 142x _ 1+2x+1 _ , x+1

2x-1 2x+1 1 -1-2x+2 2x—-1

-1+2.
1+2x
Vaytaco f(a,,)=-2f(a,),n>0
2n+l+(_1)n

Suyra f(a,)=(-2)"f(a,)=(-2)"" va a, =w

. 1
Vay lima, ==
ay lima, =2
Cau 4. (3,0 diém) Cho tam giac nhon ABC noi tiép duong tron (O) va cac duong cao AD,BE,CF. Goi
AD cit (0) tai K, KF cit lai duong tron (O) tai L.

¢) Chuang minh CL di qua trung diém EF
d) Puong thang qua A va vudng goc CO cit CL tai N. Chang minh FN vudng goc véi FO

Loi gidi:
a) Goi J la trung diém EF. Ta chang minh C,J,L thang hang. That vay:
Goi I 1a trung diém FH. Ta d& c6: aFHD ~aFEC nén alHD ~aJEC
Tir d6 suy ra ZIDH = ZJCE
Ma ZIDH = ZFKH = ZLKA
Suy ra ZLKA=ZJCA.
Suy ra C,J,L thang hang. Piéu phai chang minh
b) Ta s& chitng minh aFNA ~aFOC dé suy ra aFNO ~ aFAC thi ZNFO=90".
That vay, dé chang minh ZNAC = ZABC = ZALC.
T d6 d& thdy /NAF = /NAC — Z/BAC = ZABC — /BAC = Z/FCO.
Goi AD cat CF tai H va P la hinh chiéu cia F 1én AD, M dbi xang H qua P.
D& cd ZLFMH = ZFHM = ZABC = /NAC va Z/FKM = ZACN do do aKFM ~aCNA.
Ta ciling c6 tam gidc aFAL ~ aFKB VA aFDP ~aACF . Tir d6 ta c6 bién dbi ty s6

NA_NA LA _NC KB_HB NC 20Q AC 20Q 0OQ OC CF_BF OC AC _OC
FA LA FA AC FK AC FK AC MK 2DP OC CF DP BC CF FD CF'

Tir d6 suy ra aFNA~aFOC theo suy luan phan trén cé diéu phai chirng minh.



Cau 5. (1,0 diém) Cho S 1a tap hop c6 n phan tir va k 1a s6 nguyén thoa mdn 0<k <2".

Chtng minh ¢6 thé td mau moi tap con cia S boi hai mau xanh do sao cho cac diéu Kién sau dong thoi
duoc thoa man:

(2) Hop 2 tap do 1a do.

(b) Hop 2 tap xanh la xanh.

(c) C6 dung k tap do.

Loi giai:

Ta chitng minh bang quy nap theo s phan tir cia tap S, ={L 2,...,n}vai nphan tir, Vi n nguyén
duong, vai moi k thoaman 0<k <2"

+) n=1 don gian

+) Gia sir cO thé t6 mau cac tap con caa S, = {1,2,...,n} thoa man vai moi k théamin 0<k <2".Ta

theaman 0<k . <2",

n+l n+l

s€chiracachtd mau S, ={12,...,n,n+1} vOi moi k

TH1. 0<k_,<2". Ap dung gia thiét quy nap cho S, va k =k

n+l — n+l?

Ta thu dugc cach t6 mau cac tap con caa S, thoéa man ca ba diéu kién trén. Cac tap chua duoc to sé 1a
c4c tap con cua S,,, chira n+1, ta td xanh hét. D& thay cach to d6 thoa man

n+l

TH2. 2"+1<k_, <2 Theo TH1, ta co thé td mau céc tap con cua tap S
2n+l_k
man

théa man a) va b) va co

n+l

tap do. Bay gio, doi mau cac tap: xanh thanh do va do6 thanh xanh. Ta duoc cach td mau thoa

n+1

Theo nguyén Iy quy nap, ta c6 diéu phai chitng minh



