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(Pé thi c6 01 trang)

Céu 1. (4,0 diém)

1) Cho = = /2 + /4 . Tinh gié tri bidu thie A = \z° — 52° — 62° — 62 + 3 .

2) Cho Parabol (P):y = 2’ va duong thing (d):y = ma +4 (m la tham sd). Ching
minh dudng thang (d) luén cat do thi (P) tai hai diém phan biét A, B. Tim m dé dién tich tam
giac OAB bé{lg 8.

Cau 2. (4,0 diém)

(z+3) =4y +1)(3y —z)
1) Giai h¢ phuong trinh .
3y —2 — xT%:xy—Qy—2

2) Cho céc sb thuc duong a,b,c théa man 1 +% = 1 Tim gia tri nhd nhét cta biéu thirc
a c

P=4Ja’+b"+ + ——.
a+b+c
Cu 3. (4,0 diém) , o ‘

1) Tim tat ca cac s6 nguyén duong n sao cho moi s6 n+26 va n—11 déu la cac lap
phuong cua mot s6 nguyén duong.

2) Tim tat cac s nguyén t6 p sao cho tong tat ca cac wdc s tu nhién cta p* 12 mot sd
chinh phuong.

Cau 4. (7,0 diém)

1) Cho tam giac nhon ABC' néi tiép dudng tron (O;R) ¢6 B,C cb dinh. Cac duong cao
AD,BE,CF cla tam giac ABC dong quy tai H . Pudng thiang chira tia phan giic ngoai cta
BHC cit AB,AC lan luot tai M, N .

a) Ching minh rang tam giac AMN can.

b) Chirng minh OA vuéng goc v6i EF; DE + EF + FD = ADRBC )

—

¢) Puong tron ngoai tiép tam giac AMN cat duong phan giac cia BAC tai K (K = A).

Chtng minh rang HK ludn di qua mdt diém ¢6 dinh khi A thay doi. ‘
2) Cho hinh vuéng ABCD va MNPQ c6 bon dinh M, N, P, lan luogt thudc cac canh

o AC.(MN + NP + PQ+ QM)
AB,BC,CD,DA cua hinh vuéng. Chirng minh rang S < )

ABCD — 4

Chu 5. (1,0 diém)_ q ‘ ‘
Cho moi diém trén mat phang dugc té6 bang mot trong hai mau xanh, d6. Chung minh ring
ton tai mQt tam gidc ma ba dinh va trong tam cung mau.
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Cau |

Dap an

| Piém

1.1. (2,0 diém)

c=321+1 = —6x-6=0

1,0

A=\/a:5—5:c3—6:1:2—6x+3:\/:1:3—6:1:—6 241 +9
S A=3.Vay A—3

1,0

1.2. (2,0 diém)

Phuong trinh hoanh d6 giao diémcua d va P la 2’ =me+4 < 2> —me—4=0.

Tacd A =m’+16 > 0, véi moi m nén phuong trinh ludn c6 2 nghiém phan biét, suy ra
duongthang d ludnciat P tai hai diém phan biét.

d ludn di qua diém c6 dinh I 0;4 nam trén truc tung. Ngoai ranéu goi A z;y, ,B ,;y,

thi 2.z, = —4 <0 nén hai giao diém A, B nam vé hai phia truc tung.

1,0

Gia su r, <0<um, thi ta co S = Sou T,

OAI OBI

= %AH.OI + %BK.O] v6i H, K lan luot
la hinh chiéu vudng gdc cua diém A, B trén truc Oy . Ta co

Ol = 4,AH:‘ZL'1‘ = —xl,BK:‘xQ‘ =uz,.Suyra s, =2z, —1z

OAB

2 2 . ,
=S =4z —x, =4z +z, —4zz,|. Theodinhly Viet ta co:

OAB

z, +x, =m,zx, =—4.Thayvaotaco: >, =4 m’+16 =64 < m=0.

71772 OAB

1,0

2.1. (2,0 diém)

(z +3) —4y+1 (3y —x)

»\j3 — 4/ —xy 20—2 2

biéu kién: y>§ x> =33y > x.

Phuong trinh (1) twong dwong (x + 3)* = 4(y +1)(3y — z)

S’ +6+9=12y" +12y —day — 4z & 2* +22(5+2y) —12y° — 12y +9 =0
Coi day la phuong trinh bac 2 cua x ta co:

A'=(Q2y+5P +120° +12y—9 = dy+4

r=—-5—-2y—(4dy+4)=—-6y—9

r=-5-2y+4y+4)=2y—1

Truong hop 1: © = —6y — 9.
Doz > -3 = —6y—9>—3 & y < —1 suy ra phuong trinh v6 nghi¢m.

suy ra

1,0

Truong hgp 2: © = 2y — 1 thay vao phuong trinh 2 cia hé ta co:

1,0




J3y—2—y+2=2/-3y-2« 2y—2
3y =2+ 4y +2

2 J3 7

Ta co: <—=2y+1>—.
Byv—2+fy+2 2 3

Nghiala VP > VT ,suyray=2=z=1.
Vay h¢ co nghiém x;y = 1,2 .

= 2y+1 y—2

2.2. (2,0 diém)

Tac():1:1+1> 4 :>x:a+b

> >4
c a b a+bd c

1,0
2 ’
Pzzl\/1 a+b2+02+;:4c1/x—+1—|—é.
2 a+b+c 2 cxr+1
S P>y 1 24\/21”le :4\/3— L, 415
3 cr+1 3r+3 3 3x+3 5)
1,0
viy P, =Y vhivachikhia =b= o= 1.
N Jis5T 21
3.1. (2,0 diém)
_ n+26=2"(1) o, . .
Gia su 5, Voi z,y lacac so nguyén duong. Lay (1) trir (2) ting ve ta duoc
n—11=y"(2)
-y =31 (@—y) 2 +ay+y° =37. 1,0
Chtg minh dugc z —y < 2° + 2y + y° Vi moi z,y nguyén duong va suy ra dugc:
r—y=103)vaz’+zy+y =37(4).
Te 3 suyraz=14+y 5 thayvao 4 cho > 4+y —12 =0 va tim dwoc céc gia tri
y = 3;y = —4 (loai) 1,0
Tu y = 3 thay vao (5) cho x = 4 va suy ra dugcn = 38.
3.2. (2,0 diém)
Goi p la sé nguyén té nén p* co 5 wdc s tu nhién 1a 1, p, p*, p°, p*.
Giast 1+ p+p* +p* +p' =n° véi n € N,
Taco (2n)’ =4n’> =4 +4p+4p° +4p° +4p* (1) L0
2 2 !
Suyra 2p°+p <(@2n) < 2p°+p+2 .
I 5 , 2
Bét ding thuc nay xay ranéu (2n)° = 2p° +p+1 =4p' +4p° +5p° +2p+1 (2)
Tu(l)va(2)suyra 4+4p+4p* +4p° +4p* =4p* +4p® +5p° +2p +1
=1
@p2—2p—3:()(:>p 1,0
p=3

Vi p lasbnguyénténén p = 3.




Dao lai véi p = 3, taco: p* = 81 c6 cac wdc so tu nhién la: 1,3,3% 3%, 3" va
1+3+3 +3 +3' =121=11?

4.1a.

(2,0 diém)

Taco AMN = ABH + MHB va ANM = ACH + NHC

Do HM va HN lan luot |a phan gi4c cua goc BHEF va CHE vatacé BHF = CHE nén suy
ra dugc MHB = NHC'. Lai c6 t& giac BFEC noi tiép nén FBH = CHE .

Tiur d6 ta dugc AMN = ANM nén tam giac AMN cén tai A.

2,0

4.1b

(2,0 diém)

Tir A ta vé tiép tuyén véi dudng tron (O). Khi d6 ta c6 BAx = ACB. Mit khéc tir giac

BCEF noi tiép néntacé AFE = ACB. Do d6 ta duoc AFE = zAB nén Ax//EF ma ta lai
c6 OA L EF.

1,0

Hoan toan tuong tu ta cling c6 OB L DF;CO 1. DE. Tur d6 suy ra
S =5 +5 +Spor

ABC ~— "~ FOEA BDOF

= %R.EF—F%R.DE—F%R.FD = %R DE + EF + FD

AD.BC

Ma ta co S ipe = %AD.BC nén DE +EF 4+ FD =

1,0

4.1.c

(2,0 diém)

Puong tron ngoai tiép tam giac AMN cét tia phan giac cua goc MAN tai K nén AK la
duong kinh caa duong tron. Tir d6 ta c6 KMA = KNA = 90°. T d6 dan dén KM / /CH
va KN / /BH suy rati gidc HIK.J 1a hinh binh hanh, do d6 HK di qua trung diém cualJ .
Do IM / /HF nén theo dinh Ii Talets ta co % = % Lai c6 HM la phéan giac cua tam

giac BHF nénta co M = ar

MB HB'

1,0




Tur d6 ta duoc e HE . Hoan toan tuong tu ta co HJ_ HE
IB HB cJ

> A/

Tuong tu BB =2BN,C’C =2CP.

Do d6 cac tam giac ABC,BAC,C’AB tuong ung nhan A, B,C la trong tam. Mat khéc, ta
cling céc ¢6 tam gidc ABC va ABC’ cb cung trong tdm G . Co hai truong hop xay ra.

a) Néu A’, B’,C’ cung mau xanh. Khi d6 tam giac A’B’C” va trong tam G ¢6 cung mau xanh.
b) Néu it nhat mot trong cac diém A’B’C’ c¢6 mau d6. Khong mat tinh tong quat gia su A’
mau do. Khi doé tam giac A’BC' va trong tdm c6 mau do. Vay trong moi kha nang ludn ton tai

HC
Ma ta gidc BCEF ndi tiép nén ta co HE_HE 4 g 1L _ 0T 10
HB HC B CJ :
TudaysuyralJ / /BC .
Theo b6 dé hinh thang HK di qua trung diém cua BC' ¢6 dinh hay HK luon di qua mot diém
co dinh.
4.2. (1,0 diém)
a__ M B
N
I
o K L
1,0
D 4
P C
Goi T,K,L latrung diém MQ, MP, NP theo tinh chit dwong trung binh va trung tuyén tam
giac vuong ta c6 MN + NP + PQ + QM =2(KL +CL + IK + AI) > 2AC.
Tur d6 suy ra dpecm.
5. (1,0 diém)
Trén mat phang lay 5 diém tuy ¥ sao cho khong c6 3 diém nao thang hang. Khi do, chi
ding 2 mau dé t6 mau cac diém nén theo nguyén li Dirichlet phai ton tai 3 diém cling mau.
Gia str 3 diém d6 1a A, B,C va cung mau do. Nhu vay ta c¢6 tam giac ABC v6i 3 dinh mau
do. Goi G 1a trong tdm tam gidc ABC'. Chi c6 hai kha nang xay ra:
1) Néu G la mau do. Khi d6 A, B,C,G ¢06 cung mau do va bai toan dugc chirng minh. 0,5
2) Néu G c6 mau xanh.
Kéo dai GA,GB,GC cac doan AA = 3GA, BB = 3GB,CC’ = 3GC'.
Khi d6 néu goi M,N,P twong Ung la cic trung diém cua BC,CA,AB thi
AA =3GA=6GM = AA =2AM .
B/
0,5




mot tam gidc ma ba dinh va trong tam mau do. b6 1a dpcm.

Chuy:

1. Hoc sinh 1am dung dén dau giam khao cho diém dén dé, twong tmg voi thang diém.

2. Hoc sinh trinh bay theo cach khac ma dung thi giam khao cho diém twong ng véi thang diém. Trong
truong hop ma huéng l1am cua hoc sinh ra két qua nhung dén cudi con sai sot thi giam khao trao d6i voi
t6 cham dé giai quyét.

3. Tong diém cua bai thi khdng lam tron.
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