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Bai 1. (1,5 diém )

1 Ja+1
a’-+a Ja+a+ava

2. Chohamsd y=(m-2)x+2 (mlathamsé ) co dd thi la dwong thang (d).

1. R0t gon biéu thac A= (a>0;a#1)

a) Tim diéu kién ciia m dé ham sé ddng bién trén R
b) Tim gia tri ctia m dé khoang cach tir gbc toa do O dén (d) bang 1.
Bai 2. (1.5 diém )

1. Cho ala sb nguyén 1é va khong chia hét cho 3. Chitng minh rang a? —2021% chia hét cho 24.
2. Cho céc sé nguyén té p, q thoa man p+q®1a sb chinh phuwong. Ching minh rang :
a) p=2q+1
b) p?+q**khong phai 1a s6 chinh phuong.
Bai 3. (2.5 diém).

2x2+7xy—4y* =0

Jryreezy-1

2. Tim tiu ca cac gia tri caa tham s6 m dé phuong trinh x* —5x + 2m — 2 = 0¢6 hai nghiém
duong phan bigt X;; X, thoa man \/x? —4x,+2m -2 +/x, = 3.

1. Giai h¢ phuong trinh : {

3. Cho céc s thuc a,b,c d6i mot khac nhau va théa man (c+a)(c+b) =4.Ching minh rang:
L >+ L >+ L >=1.
(a-b)" (c+a)” (c+h)
Bai 4. (3,5 diém)

Cho duong tron tim O, ban kinh R = 4cm va hai diém B, C ¢6 dinh trén (O), BC khéng 1a duong
kinh. Piém A thay ddi trén (O) sao cho tam giac ABC nhon. Goi D, E, F lan luot 14 chan cac duong
cao ké tir A, B, C cua tam giac ABC.

a) Ching minh BAD = CAO.

b) Goi M la diém d6i xtng ciia A qua BC, N 1a diém ddi ximg ctia B qua AC. Chimg minh
rang :

CD.CN = CE.CM.

¢) Trong trudng hop 3 diém C, M, N thang hang, tinh d6 dai doan thing AB.

d) Goi I 1a trung diém cua BC. Pudng thang Al cit EF tai K. Goi H 1a hinh chiéu vuéng goc
ctia K trén BC. CHung minh rang duong thang AH ludn di qua mot diém cb dinh khi A thay
doi.

Bai 5. (1 diém)

Cho tap hop S gém n s6 nguyén duong d6i mot khac nhau (n > 3) thoa mén tinh chat: tong cua 3
phan tir bat ki trong S déu 1a s6 nguy@n t. Tim gia tri [on nhét c6 thé caa n.
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DAP AN

Bai 1.
1.1.
A= 1 va+1  +Ya(l++va+a) .
~Va Yatatava (Va® —va)(va + 1) 0,25 diém
B ¢x1+v‘+@ _at++a+1
Va(Vai-1)(Va+1) (Vai-1)(Va+ 1)
a++va+1 1 "
= 0,25 diém
(\/_—1)(a+\/_+ 1)(\/_+1) (Va— 1)(\/5+1) a—1
Vay A= ;
1.2. £y , . 2
a) Ham s0 dong biéntrétn R © m—2 > 0 0,25 diém
oem>?2 0,25 diém
b) Véi m =2, (d): y = 2 cach O mot khoang bang 2, (khong thoa)
Véim # 2, goi M, N lan luot 1a giao diém cua (d) voi truc hoanh, truc tung.
Hoang d6 cua M 1a nghiém cua phuong trinh:
2
(m—Z)X+2=O<=>X=m
2 0,25 diém
= 0OM =
2—m] | ‘
Buong thang (d) cat tryc tung tai diém c6 tung do bang 2 nén ON =2
Goi OH 1a khoang cach tir goc toa do O dén (d), ap dung h¢ thirc vé canh va
dudng cao trong tam gidc vudng OMN ta co:
1 1 N 1 1 (2 —m)? N
= L = —
OH? OM? ON? OH? 4 4
ma OH = 1 nén
(2- m)z _ 2 s
— * =lem?’-4m+5=4 (m-2)>=3 N 0,25 diém
m — 2 =3 =243
= =
[m—2=—\/§ [m=2—\/§
M
Bai 2.
2.1.Vialasonguyénlé¢ néna = 2k + 1,k € Z. Tu do
a?=4k*+4k+1 =>a2’— 1=4k(k+1):8 ()vik(k+1):2
Mat khac, a khong chiahétcho3néna=3q+ 1,q € Z
a?=9g’+6k+1=>a2-1:3 (2) .
Tu (1) va (2), tadugc a®? — 1 : 24 0,25 diem
Tur do:
a?—2021%2 = (a2 - 1) — (20212 — 1) = (a®? — 1) — 2020.2022 .
= (a?—-1)—22.5.101.2.3.337 : 24 0,25 diem
2.2.a) ,
0,25 diém

Pitp+g®=n%{neN
Suyrap=(n—-q(n+q)
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n—q=1

rl_I_q=p.Dodop = 2q+1

Vi p 14 s6 nguyén té nén {
b) Gia st p? + q2°?! 1a sb chinh phwong, dit p? + q?°%! = m?
Suy ra q?°2 = (m — p)(m + p). C6 2 trudong hop:

TH1:
m-—p=1 2021 o — 2021 _ :
{m+p=q2°21 =>a —1=2p=4q+2=q =4q+3.Suyra2:q.

Tu doé:q=3
Tuy nhién, khi d6 dang thirc q2°?' = 4q + 3 khong xay ra
TH2:
{m_p=qavc'riab €Na+b=2021.Suyraq’ —q® = 2p = 4q + 2
m+p =g ) ) = .Suyraq® —q® = 2p = 4q
Tedo2:pvaq=2
Khi d6
2b—22=10=2%1(2b2-1)=5
Suy ra {23_1 =1, o0-a— 6 woly)
2b-a =5
Tém lai, 2 trudng hop déu khong xay ra tire 1a diéu gia st sai hay noi cach khac
p? + q2°2 khong phai sé chinh phuong.

0,25 diém

0,25 diém

0,25 diém

Bai 3.

31{ 2x2+7xy —4y?2 =0 (1)

T WxEty+6+2y=1 (2)

Tr(l)e2x? —xy—4y’ =0 x(2x—y) +4y(2x—y) =0

N y = 2X
o xX+4y)2x—y) == {x= 4y

Thay x = —4y vao (2) tadugc /16y2 +y+ 6 =1 — 2y

@{ Y=3 @{ =2 . V6 nghiém
16y? +y + 6 = (1 — 2y)? 12y2+5y+5=10

Thay y = 2x vao (2) tadugec Vx? + 2x + 6 = 1 — 4x

1
1 X< —
1-4x>0 X< - 4i

(= 4 =4 =
24+2x+6=1-8x— 16x? X
\X * xR k152—10x—5=0 [ 1

SxX=—=
X=73

Voéix = —1=>y= -2
3 3
A A s A 1, 2
Vay h¢ co6 nghiém (— 3 3)
3.2
Phuong trinh c6 2 nghiém duong phén biét
A=25-42m—-2)>0
X1, Xy & S=5>0 (=3 {
P=2m-2>0

33
m<?@1<m<§

m>1

X;+X, =5;%X.X, =2m— 2Vaxs —x; +2m—2 =0

0,25 diém

0,25 diém

0,25 diém

0,25 diém

0,25 diém
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\/xf—4x1+2m—2+\/x_2=3

@\/xf—SX1+2m—2+x1+ X, =3

0,25 diém

o \/X_1+\/X_2= 3 0,25 diém
OX+x+2(VXX, =9 Vxix, =2exx, =4 2m-2=4m=
3 (thda man) %
0,25 diém
Vaym = 3 = e
3.3.
batx =c+a,y=c+b. Khido xy = 4
Bét déng thirc can ching minh duoc viét lai thanh Ly 4+1i>1
(x-y)? = x*  y?
Ta co:
1 +1+1_ 1 +1+1 1 +x2+y2
x—y)? x2 y2 (x—-y)? x2 yr(x-y)? xy?
1 +(x—y)2+2xy_ 1 x—y)>+8
T (x—y)? x2y? C (x—y)? 16
1 x—y)? 1
_ L=yt 1
) o (x—y)? 16 2 v
Ap dung bat dang thae Co-si, ta co: 0,25 diém
1 X —y)? 1 x—y)Z 1
N (x—y) > 2 _ x-y)?_1
x—y)? 16 (x—y)? 16 2
1 1,1
y)? + =2 + 7 > 1 (dpcm)
S 0,25 diém
Bai 4. A
a.) Ké duong kinh AA/’ caa duong tron (O).
Khi d6 tam gidc ACA” vudng tai C => CAO = 90° —
AA'C
Lai c6 : BAD = 90° — ABC. ch 0,5 diém
.
Ma ABC = AA'C ( cung chian cung AC) => CAO = BAD
b) Cac tam giac vudng CAD va CBE c6 goc C chung nén dong dang: 7
0,5 diém
= CA_ED_ cace-cBeD
CB CE
Vi A, M déi xang véi nhau qua BC nén CA = CM .Tuong tw CB = CN . y
0,5 diém

=> CD.CN =CE.CM
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¢) Theo tinh chat d6i xtng, ta c6: MCB = BCA = ACN.

: _ 0,25 diém
Do d6, trong truong hgp C, M, N thing thang thi BCA = 60°.
Goi P 1a trung diém ctia AB thi tam gidc AOP vudng tai O
=> AOP = - AOB = ACB = 60°. 0,25 diém
Tacé : sin AOP :%=> AP =2./3 => AB = 2AP = 4/3 0,25 diém
d)
Goi J 1a trung diém cua EF
Céc tam giac AEF va ABC c6 goc A chung va
AFE = ACB ( do tir giac BCEF ndi tiép) nén dong
AE EF
dang=> —=——
AB BC
Ma 0,25 diém
EF_28] _EJ __AE_BJ__ \AEJooAABI
BC Bl BI AB BI
=> AJE = AIB
Ta cd: Tam giac IEF can tai I (vi IE =IF = 1/2BC)
=> 1J1 EF.
Tt giac IKJH ¢6 : THK = IJK = 90° nén ndi tiép )
0,25 diém

=>: AJE + HJK = AIB + HJK = 180° => A, J, H thang hang. (1).
Céc tiép tuyén tai B va C cua (O) cit nhau tai T.

Tacé: OA’ =0B? =01.0T => % = % ma goc goc A chung => AOAI ~

AOTA
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=> 0Al = OTA ma OTA = DAT ( so le trong) => OAI = DAT.
Lai ¢6: BAD = CAO => BAT = CAl => BAI = CAT

0,25 diém
Ma BAI = CAJ (tam giac dong dang ) => CAT = CAJ => A, J, T thang hang
(2)
Tir (1) va (2) => AH luédn di qua diém T ¢b dinh khi A di chuyén.
Bai 5.
bat S ={s;;s,;...;S,}
Vi khi chia mot s6 nguyén duong bat ky cho 3, ta c6 ba loai s6 du 1a : 0; 1; 2
nén ta chia cac sb s;;s,;...;s, thanh 3 nhom:
Nhém 1 gdm céc s6 chia 3 dur 1. 0,25
Nhom 11 gdm céc s6 chia 3 dur 2.
Nhém 11 gdm céc sb chia hét chi 3.
Néu n>5 thi xay ra mét trong hai TH sau:
TH1: M&i nhém c¢d it nhét 1 phan tir:
Khong mat tong quat, gia st s;;s,;s, lan lugt thugc nhdm 1, nhom 11, nhém 111
=> 5 +5,+85,:3 VA § +5,+5,>3 nén s +s,+s,khdng phai la sé nguyén té. | 0,25
TH2: C6 it nhat mot nhom nao d6 khong cé phan ti.
Khiconsb s;s,;...;s, dugc chiatdi da 2 nhém ma n>5 nén ludn ton tai it
nhat 3 sé thudc ciing mot nhém. Hién nhién tong 3 sé d6 chia hét cho 3 va do
d6 ciing khong phai 1a s nguyén td.
Tim lai, tat ca cac tap hop gom n sé nguyén duong d6i mot khac nhau ma n>5
déu khdng thoa méan tinh chit néu ¢ dé bai. 0.25
Xét tap hop {1,3,7,9}
Taco: 1+3+7 = 11; 1+ 3+9 = 13; 1+7+9 = 17 ; 3+7+49 = 19; va 11, 13, 17, 19
déu 1a cac s6 nguyén t6 nén tap hop {1;3;7;9} thoa man tinh chat dé bai 0.25

Vay gia tri I6n nhat c6 thé caa n 12 4.
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