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‘ Mén : TOAN CHUYEN
DPE CHINH THUC Thoi gian lam bai : 150 phiit

Bai 1. (2,5 diém)

1. Cho biéu thitc P =x**x —5x*/x +x* +2017.Tinh gia tri ctia P khi

x=32+5-32-5

2. Cho phuong trinh x* +bx* + cx+1=0trong d6 b,cla cac sé nguyén. Biét

phuong trinh c6 nghiém x, = 2++/5.Tim b,cva cic nghiém con lai ctia
phuong trinh

Bai 2. (2,5 diém)

x(x+y)+y —4y+1=0
1. Giai hé phuong trinh 1 &+ )2 o
y(x+y) —2x*=7y-2=0
2. Cho a,b,cla cac s6 nguyén. Dit S =(a+2021) +(26-2022)" +(3¢+2023)’;

P=a+2b+3c+2022. Chung minh rang S chia hét cho 30 khi va chi khi P
chia hét cho 30

Bai 3. (1 diém) C6 tit ca bao nhiéu da thic P(x)c6 bac khong 16n hon 2 véi céc
hé s6 nguyén khong 4m va thoa mén diéu kién P(3)=100
Bai 4. (3 diém)
Cho tam giac ABCnhon (4B < AC)noi tiép dudng tron (0), cac duong cao
AD, BE,CF cit nhau tai H. Goi M 1a trung diém BC
a) Chung minh tir gidc DMEF 1a tir giac noi tiép
b) Duong tron tdm I duong kinh 4H cdt duong tron (O)tai diém thir hai 1a P.
K¢ duong kinh 4K cua duong tron (0). Chirng minh bbn diém P, H, M, K

thing hang
c) Cac tiep tuyen tai 4va Pcua duong tron (/)cdt nhau & N. Chirng minh ba

duong thing MN, EF, AH d6ng quy

x+y<2 ey e, ) cro
, 4 . Tim gia tri 16n nhat, gia tri

Bai 5. (1 diém) Cho hai s6 x, ythoa min { i
X' +y +xy=3

nho nhét cua biéu thirc 7=x>+1* — xy



PAP AN
Bai 1. (2,5 diém)

3. Cho biéu thitc P =x""*/x —5x*/x +x* +2017.Tinh gia tri ciia P khi

x=32+5-32-5

P:\/;.xzozo (x2—5)+x2+2017

Taco: x:§/2+\/§—%/2—\/§
2x=23245 -232-5 :{/8(2+\/§)—§/8(2—\/§)
<:>2x:§/(\/§+1)3 +§/(\/§—1)3 :2\/§:>x:\/§
Véi x=J§:>P=\/ﬁ.(\/g)zom(s-s)+5+2017:2022

4. Cho phwong trinh x* +bx> +cx+1=0trong dé b,cla cac sé nguyén. Biét

phuong trinh c6 nghiém x, =2++/5.Tim b5,cva cac nghiém con lai cia
phuong trinh

x, =2++/51a nghiém nén :

(2+\/§)3+b(2+\/§)2+c(2+\/§)+1:0

& (39+9b+2¢)+(17+4b+c)V5=0

3949h+2c=0 _ [b=-5
39495 +2¢)+ (12 +4b -+ )5 =0
©{17+4b+c=0 ®{0=3 = (39490 +20)+ (1240 +)V5

x=2+5

S X -5 +3x+1=0 x:2—x/§

x=1

Bai 2. (2,5 diém)

e . x(x+y +y2—4y+1:0
3. Giai h¢ phwong trinh ( )2
2
y(x+y) -2x -7y-2=0
x(x+y)+y —4y+1=0 2x" +2xy+2y° —8y+2=0
2 2 < 2 2 2 _
y(x+y) -2x"=T7y-2=0 y(x +2xy+y )—2x —-7y=2=0

Cong ve theo vé, ta duoc



y(x2 +2xy+yz)+2xy+2y2 -15y=0

[ y=0=x>+1=0(VN)

2 ) B ) ~ x=l=>y=2
@y[(X+y+1) —16}—()@ Xty-3=0=x +x_2_0©{x=—2:>y=5

| x+y+5=0= x> +9x+46=0(VN)
Vay hé phuong trinh ¢6 hai nghiém (x,y)={(1;2):(-2:5)}
4. Cho a,b,cla cdc s6 nguyén. Dt § = (a+2021) +(26-2022) +(3c+2023)';

P=a+2b+3c+2022. Chirng minh ring S chia hét cho 30 khi va chi khi P
chia hét cho 30
P=a+2b+3c+2022 :(a+2021)+(2b—2022)+(3c+2023)

§-P=[(a+2021) —(a+2021) | +| (26-2022)’ ~(26-2022) | +| (3¢ +2023)’ ~(3¢+2023) |
Vé6i ne Uthi n’ —n=(n-2)(n-1)n(n+1)(n+2)+5n(n—-1)(n+1)

Suy ra (n5 —n)ESVéI (n5 —n)Z ; (n5 —n)§3

Do d6 (n*-n)30, tir d6 (S—P):30.Do P:30=> §:30

Bai 3. (1 diém) Cé tat ca bao nhiéu da thirc P(x)c6 bac khong 16m hon 2 véi
cac hé s6 nguyén khong Am va théa min diéu kién P(3)=100

P(x)= ax’ +bx+c= P(3)=9a+3b+c = 100(1)

9a:3, 3b:3,100 chia cho 3 du 1 nén cchia cho 3 du 1

Suy ra ¢=3k+1(k e U), (1) tr¢ thanh :

9a+3b+3k+1=100 < 3a+b+k =33(2)

T (2)suyra a<1l1
a=0thi b+k=33¢c6 34 bd (a,b,k)

a=1=b+k=30c0 31 bd (a,b,k)
a=2=b+k=27¢628b0 (a,b,k)

...................................................

a=11=b+k=0c0 1 b0 (a,b,k)
Vay s6 bd (a,b,k) 12210



Bai 4. (3 diém)

Cho tam gidc 4BC nhon (4B < AC)ndi tiép dwong tron (0), cac duong
cao AD, BE,CF cit nhau tai H. Goi M 1a trung diém BC

d) Chirng minh tir gidc DMEF 1a tir giac ndi tiép
Ta ¢ tir giac BCEF ndi tiép co tam la trung diém M cta BC
Khi d6 tacé : LZEMF =2/EBF
Lai o céc t& giac BDHF, DCEH ndi tiép ta o :
Z/HDF = /FBH,/HDE = /ECH = /EDF = /FBH + /ECH =2/EBF (do BCEF la tr
giac ndi tiép). Do d6 ZEMF = ZEDF
Suy ra t& gidc DMEF ndi tiép
e) Pwong tron tim I dwong kinh 4H cit dwong tron (0)tai diém thir hai 1a
P. Ké duwong kinh 4K ciia dwdng tron (O). Chirng minh bén diém
P,H,M,Kthflng hang



Do 4K la duong kinh cua (O) nén KB L 4B,KC 1 AC
Ta cling c6 HB 1 AC,HC 1 ABnén ta dugc : KB//HC,KC//HB
Do tir gidc KCHB 1a hinh binh hanh nén 3 diém #,K va trung diém M ciia BC
thang hang (1) q
Do Pla giao diém cua 2 duong tron (0),(/)nén LAPH = ZAPK =90°
Do d6 P, H, K thang hang (2)
Tu (1), (2) suy ra 4 diém P, H, M, K thang hang
f) Cac tiép tuyén tai 4va P cia duong tron (7 )cét nhau ¢ N. Chitng minh
ba dwong thing MN, EF, AH ddng quy

Goi G 1a giao diém cta EF va AH
Tacd LAIN = LZAHP = /DHM

Do d6 A4IN - ADHM (LAIN =/DHM, ZIAN = ZHDM :90°)

Suy ra ﬂ - ﬂ *)
DM DH

Taco: LZEIF =2/BAC =2/BHF.Do d6 ZEIF + Z/EDF = 2(4FBH+ AFHB)Z 180°

Suy ra tir gidc EIFD ndi tiép. Khi d6 ta duoc : GI.GD = GF.GE
Lai c6 t gidc AEHF ndi tiép nén GF.GE = GH.GA

Suy ra G1.GD = GAGH = 2L =G 4 _HD _ 14 _ G4 (**)

== " =
GA GD GA GD HD GD

Tir (%) va (**) thi ta co % _ g_g .Matacé AN//DM nén 3 diém N,G,M thing

hang.
Vay 3 dudng thing MN, EF, AH ddng quy tai diém G

X+y<2 . cr e ax £
, .Tim gia tri lo6n nhat,

Bai 5. (1 diém) Cho hai s6 x,ythéa man { i
X +y +xy=3

gia tri nho nhat ciia biéu thire 7=x"+1* —xy

Taco:



2
x2+yz+xy=3<:)(x+y)2 :3+xy:(x+y)2 £3+(x+4y):;>(x+y)2 <4(1)

9—T=3(x2 +y2 +xy)—(x2 +y2 —xy):Z(x+y)2 (2)
()&(2)=0<9-T<8=1<T<9

x+y=0
t=Ey=3
1= y=\3

x+y=2 x=2-y {le
=
(2—y)2+y2+(2—y).y=3 y=1

— MaxT =9. Ddu = xay ra < . {
X +y +xy=3&

MinT =1. Ddu = xay ra < , T,
X +y +xy=3



