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Dé thi gom 01 trang Moén thi: Toan
Thoi gian: 150 phut (khong ké thoi gian phat dé)

Cau 1: (5 diém)
a) Vi n 1a s6 nguyén duong chin, ching minh rang: 20"+16"—3"—1 chia hét cho 323.
b) Cho C= 44...488...89. Chimg t6 rang C 1a mot s chinh phuong.

n n-l
Céu 2: (5 diém)
a) Gidi phuong trinh sau: x°+ 5x + 1 = (x + 5) v x*+1.

b) Giai hé phuong trinh sau:

x2+y2+xy=7
xX*+yt+x’y’=21

Cau 3: (5 diém)
. 8
a) Chiing minh rang: (a+b+c+d)? 25 ( ab+ac+ad+bc+bd+cd) voi a,b,c,d €R.

b) Cho ba s6 duong x, y, z thoa méan diéu kién x +y + z =2 . Tim gia tri nho nhét cua biéu
thirc

y+z z+x Xx+y
Cau 4: (5 diém)
Cho hinh vuéng ABCD ndi tlep duong tron (O;R). Trén cung nho AD lay diém E(E khong
tring voi A va D). Tia EB cit cac dudng thang AD, AC lan luot tai I va K. Tia EC cét cac
duong thang DA, DB lan luot tai M, N. Hai dudng thing AN va DK cat nhau tai P.
a) Chirmg minh rang cac t giac IABN va EPND noi tiép duoc dudng tron.

b) Ching minh rang KM 14 tia phan giac ctia goc EKD.

¢) Khi diém M ¢ vi tri trung diém cua AD, hiy xac dinh d¢ dai doan thang AE theo R.



HUGNG DAN CHAM MON TOAN
Cau 1: (5 diem)
a) Véi n 1a s6 nguyén duong chin, chimg minh réng: 20"+16"—3"—1 chia hét cho 323.
b) Cho C=44...488...89. Chung t6 rang C la mdt so6 chinh phuong.
n n-1
a) Tac6 20"+16"—3"—1=(20"-1)(16"—3")
va[20"=1):19(vi20—1=19)
16"—3"):19 ( vi n chin)
=>(20"+16"—3"—1):19 (1)
Miit khac20"+16"—3"—1=(20"-3")(16"—1)
Va [20"-3"):17(vi20—-3=17],(16"—1) 17 ( vi n chin)
=>(20"+16"-3"-1):17 (2)
Tu (1);(2) => (20"+16"—3"—1):323
b) Ta co A= 444...4888...89=444...4.100...0+888...8+1
n n-1 n n n

A=4.111...1.(999...9+1)+8.111...1+1
n n n

A=36(111...1)°+12.111...1+1

n n
A=(666...6)°+2.(666...6/+1=(666...6+1)°

n n n

A=(666...67 )" 1a s6 chinh phwong (dpcm)

n-1
Cau 2: (5 diém)

a) Giai phuong trinh sau: x>+ 5x + 1 = (x + 5) Vx*+1.
b) Giai h¢ phuong trinh sau:

x2+y2+xy:7
X'+ytexty’=21
x>+ 5x + 1= (x + 5) VX34 1.<=>(x+5)(x-yx2+1=—1
nhan lién hop ta cod x+5=x+yx%+1
Sx’+1=25@x’=24x=%216
Vay phuong trinh da cho c¢6 nghiém 1a x=+216

X+ y’+xy=7(1)

b
) x'+ytex’y?=21(2)

tr phuong trinh (1) ta ¢ (x2+ yz): 7 —xy thay vao phuong trinh (2) ta c6
X'y ex? y? =219 x4y = x? Y =21=0 7 - xy P— X2 yP =21
49-14xy+x° y* —x* y*=21={ xy =2



Tacod X’ + Y’ +xy=7=0(x+y ) —xy=7(x+y ) =7+xy=9=((x+y|=+3
Xét cac truong hop

x+y=3 ma xy =2 =>(X;y)e{(1;2);(2 1)

X+y=-3 ma xy =-1 => (x;y)ell—1;-2);(-2;-1)]

véay hé phuong trinh c6 nghiém la (1;2);(2 ,1),( 1;-2);(-2;-1)
Cau 3: (5 diem)

a) Chtrng minh rang: (a+b+c+d)? 2% ( ab+act+ad+bc+bd+cd) véi a,b,c,d €ER.

b) Cho ba sé duong x, y, z thoa mén diéu kién x + y + z =2 . Tim gia tri nh6 nhat cuia biéu
thirc
XZ 2 ZZ
P= +L 4
y+z z+x x+ y

a) ta c6 (atb+c+d)* = 3( ab+ac+ad+bc+bd+cd)

&a’+b°+c*+d’+2( ab+tact+ad+be+bd+cd) 25( ab+ac+ad+bc+bd+cd)

&3(a’+b’+c’+d*)>2( ab+ac+ad+bct+bd+cd)
&(a—b)+(a—c)+(a—d)+(b—c)*+(b—d ) +(c+d|>0 ( ludn dung)
Déu bang x4 ra khi <>a=b=c=d

b)
ke ae s % x* L y+z
vi X,y,z>0 nén &p dung BDT Coossi doi voi hai s duong ﬁva— ta dugc
2 2
X +y+Z2 X 'y+Z: i_x(l)
y+z 4 y+z 4 2

2

T s Y+ X 0
uong tu ta co 2 2 y(2)

Z2 X+
Z X5 03)
x+ty 4
+y+
Cong (1)+(2)+(3) ta duge P=x+y+z- g Z=1

; 2 . 2
Dau “=” xay ra x=y= z=- Vay minP=1 <=>X=y=z=§
Cau 4: (5 diém)

Cho hinh vuéong ABCD noi ‘giép duong tron (O;R). Trén cung nho AD liy diém E(E khong
trung voi A va D). Tia EB cat cac duong thang AD, AC lan luot tai [ va K. Tia EC cat cac
duong thang DA, DB lan lugt tai M, N. Hai duong thang AN va DK cat nhau tai P.

a) Ching minh rang céc tir gidc IABN va EPND noi tiép duge dudng tron.

b) Chirng minh ring KM 1a tia phan giac ciia goc EKD.

¢) Khi diém M & vi tri trung diém cua AD, hay xac dinh dg dai doan thfmg AE theo R.



&S

B

a) ta ki hiéu sd BC 1a s6 do cung BC. Ta c¢6 BD la dudng trung truc cia AC nén ANB=BNCta
cling c6 NAC=NCA

xét (0) ta ¢6 Ezv?::%(sd@+sdﬁ),@:§(sd@+sdﬁ)ma@:;§a tir dé suy ra
AIB=ANB

xét (0) ta c6 AIB=ANB ma hai dinh I va N ké nhau cting nhin canh AB do d6 tir giac IABN
noi tiép dugc mot duong tron

chirng minh twong tu ciu a ta co tr giac CDMK ndi tiép, suy ra MKD=MCD|1)



ta ciing suy ra MCK = MDK = ADE nén ENP=2 NCA va EDP=2 EDA=2 NCA

xét tor gidc EPND c6 ENP=EDP=2NCA, ma hai dinh N va D cung nhin canh EP ta suy ra tor
giac EPND noi tiép dugc mot duong tron

b) Vi tir CDMK noi tiép nén suy ra MKC = MDC =90° nén MKA=MEA=90° (2)

xét tir giac AKME c6 MKA+MEA=90°+90°=180° ma hai goc nay ddi nhau suy ra tir giac
AKME nbi tiép, suy ra MAE = MKE

ta lai c6 MAE=MCD(2 goc ndi tiép cing chin cung DE)

tir (1).(2) va (3) ta suy ra MKD = MKE hay KM la tia phan giac cia DKE

g 1
c)vi M la trung di€ém cia AD=> AM=MD=§ AD

xét AMDC va AMEA ta c6 : EMA = DMC déi dinh|va AEM = MDC =90 °
=AMDC~AMEA(g-g)

__CD_MD_MC ~ oD
=> =g~ ma S MD.MA=ME.MC=MD"= "

Ap dung dinh 1y Pitago cho AMCD vuéng tai D ta c6:

CD’> 5

MC’=CD*+ MD*=CD*+ _ZCDz
2 2
—>MC—§CD:&ME:4CZ\IZC: %) ZQC?
T 4. cp 2V3
2
CD _ MC CD.MA CD'CTD V5
y —=—-=(EA=—"" = =22cD Iy
Ta co6 FA - MA MC 5CD 5 , talaico
2
R=0C=Cljzﬁzwpzzzﬁ:am:@cp:g}z@:@R
VéyAE:ER

5






