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Caul. (2,0 diém) Giai phuong trinh : 3x? —4x+2+(X+2)V2—x2 =0
Cau 2. (2,0 diém)

a) CO bao nhiéu s6 ¢6 10 chir sb, trong d6 mdi chit 6 1,2,3,4,5 déu cd mit dung 2 1an
b) C6 bao nhiéu sb chia hét cho 9, c6 5 chit s6, cac chir sé thude tap {0,1,2,3,4,5,6}, c6 mot s 1¢

cac chir sb 1¢ ( cac chir s6 khdng nhat thiét khac nhau)
Cau 3. (2,0 diém) Tim tat ca cac ham f:R —» R sao cho
f(2x+y—f(x+y)=f(xy)-yf(X)Vx,yeR

Cau 4. (3,0 diém) Cho tam giac ABC, mot duong tron qua B,C cat canh AB, AC tai M va N. Goi P
1a giao diém cua CM va BN, duong tron tdm P, ban kinh PB cit lai AB tai F, duong tron tam P ban
kinh PC cit lai AC tai E sao cho E thudc doan AC va F thudc doan AB. Goi O, J tuong (ng 1a tam

duong tron ngoai tiép cac tam giac ABC va PEF.

a) Chirng minh rang phan giac cac géc ~EAF va ~EPF song song véi nhau.

b) Chtng minh rang J, P, O thang hang

Cau 5 (1,0 diém). Cho m la s6 nguyén duong va p 1a s6 nguyén t6 > m. Ching minh rang sé s6

nguyén duong n ma m?+n?+ p?—2mn—2mp—2np 1a s chinh phuong khong phu thudc vao p



PAP AN PE THI THANG LAN 3 LOP 10 TOAN NAM HQC 2019-2020
Caul. (2,0 diém) Giai phuong trinh : 3x2 —4x+2+(x+2)V2—x2 =0
Loi giai:
Phuong trinh twong dwong voi:

2X2 —(2—x?) —4x+(x+2)y2-x* =0

bat t:m, ta duoC: —t* +(x+2)t+2x*—4x=0.
Coi day 1a phuong trinh bac 2 an t, x 1a tham s, ta co:

A=(X+2)* +4(2x* —4x) =9x* —12x + 4 = (3x — 2)*
Vay ta dugcC: t=2-x hoac t=2x

\ X<2
+) t=2-x,tac 1a: V2-x* =2-x & , o x=1
2—X"=X"-4x+4

mﬁ"’*l
&

+) t=2x, thcla: V2—-x* =2x < 2-x* =4x*,(x>0) <> x =

10

Vay phuong trinh c¢6 nghiém: x=1,x= e

Cau 2. (2,0 diém)

¢) C6 bao nhiéu s6 c6 10 chir sb, trong d6 mdi chit 6 1,2,3,4,5 déu cd mit dung 2 1an
d) C6 bao nhiéu s6 chia hét cho 9, ¢6 5 chir s, cac chir sé thuoc tap {0,1,2,3,4,5,6}, c6 mot s6 Ié

cac chir s 1é ( cac chit sb khong nhat thiét khac nhau)
Lo gii:
a)
+) Chon ché cho hai chir s6 1: C6 C2 cach

+) Chon chd cho hai chit s6 2: C6 C2 céach



+) Chon chd cho hai chit s6 3: C6 C2 cach
+) Chon chd cho hai chit s6 4: C6 C? céach
+) Xép 2 chir s6 5: 1 céch

Pap s6: C2.C2.C2.C? s6 thoa man

b) Goi s can lap la abcde, ta co: a+b+c+d+e I¢, chia hétcho 9 va 1<a+b+c+d+e<30 nén

a+b+c+d+e=9 hoic a+b+c+d+e=27,honnita 1<a<6 va 0<b,c,d,e<6
Trwong hop 1: a+b+c+d+e=27<«>(7—-a)+(7-b)+(7-c)+(7-d)+(7—e)=8
bat x=7-a,y=7-b,z=7-c,t=7-d,u=7-e thi x+y+z+t+u=8(*) va 1<x<6,1<vy,z,t,u<7?
Do x,y,zt,u>1 nén néu thoa man (*) thi hién nhién x,y,z,t,u<6.
Vay ta khdng can quan tim dén diéu kién x<6 va y,z,t,u<7
Theo bai toan chia keo Euler thi c6 C# s thoa man
Trwong hop 2. a+b+c+d+e=9, 1<a<6,0<b,c,d,e<7
bat x=a,y=b+l,z=c+Lt=d+Lu=e+1 thi x+y+z+t+u=13(**) va 1<x<6,1<y,z,t,u<7?
S6 nghiém nguyén dwong cua (**) 1a CJ,

+) Néu x>7 thi y+z+t+u<6 suyra y,zt,u<7 nén khdng tring voi trudng hop ¢6 1 trong cac

6 y,2,t,u>8,00 (x—6)+y+z+t+u=7 nénco C. bo thoa man.

+) Néu ton tai mot trong 4 sé y,z,t,u 16n hon hoic bang 8, thi cac sé con lai <6, nén khéng tring
véi truong hop x>7, néu y>8 thicd x+(y-7)+z+t+u=6,néncéd C; s6 thoa man. Tuong tu,

c6 4.C¢ s6 thoa méan truong hop nay.
Vay ¢ C!+C —CJ —4.C? s6 thoa man
Cau 3. (2,0 diém) Tim tat ca cac ham f :R —» R sao cho

f(2x+y—f(x+y)=f(xy)-yf(X)Vx,yeR



Loi giai:

P(X%.¥) thay cho T(2X+y—T(x+y))=1T(xy)-yf(x)

P(x,1) duoc *): f(2x+1— f (x+1) =0

P(x,—1) duoc  (**): f(2x—1— f(x=1)) = f (=x)+ f (X)

Goi a théaman: f(a)=0. P(0,a) = f(a— f(a)=0=(—a)f(0).
TH1) f(0)=0: = f(a)=0 chikhi a=1.Vay (*) = f(x+1)=2x.
TH2) f(0)=0: P(x,0) = (***): f(2x—f(x))=0

Chttng minh d& ring: () =0. P(Ly) duoc f(y+2— f(y+1) = f(y)

.Trong biéu thuc trén thay y=2x+1— f(x+1) va ap dung (*),(**), (***) dé duoc
f(x+2)+ f(—x-2)=0

P(x,—x) duoc f(xX)L—x)=f(=x?) = f(=x)(1+X), S0 f(x)=0.
Viéc con lai 13 thir lai théi.

Cau 4. (3,0 diém) Cho tam giac ABC, mot duong tron qua B,C cat canh AB, AC tai M va N. Goi P
1a giao diém cua CM va BN, duong tron tdm P, ban kinh PB cit lai AB tai F, duong tron tam P ban
kinh PC cit lai AC tai E sao cho E thudc doan AC va F thudc doan AB. Goi O, J twong tng 1a tam

duong tron ngoai tiép cac tam giac ABC va PEF.

¢) Chirng minh rang phan giac cac géc ~EAF va ~EPF song song véi nhau.

d) Chiing minh rang J, P, O thang hang

Loi giai:



Y

a) Taco ta giac BCMN noi tiép nén ~NCP = /MBP.

Lai c6 tam giac PEC cén tai P nén Z/PEC = Z/PCE , tam giac PFB cén tai P nén /PBF = Z/PFB, suy
ra ZCEP = /BFP

Goi phan giac goc ~EPF cat AE, AF tai X va Y thi
ZAXY = ZEXP = ZCEP — ZEPX = Z/BFP — ZFPY = ZAYX .

Ké duong thang qua A song song PX cat PF tai K thi ZKAF = ZXYA= ZAXY = ZXAK , tic 13 AK 12
phan giac goc ~ZEAF .

Vay phéan giac cua hai goc ZEAF va ZEPF song song v&i nhau.
b)
Trudc hét ta co bo dé rat quen thudc va ciing rat dé chirng minh sau:

Bé dé: Tam giac ABC noi tiép duong tron (O). Khi d6 dudng thang ddi xang véi AO qua phan giac

trong goc A vubng goc vai BC.



Vao bai toan chinh.

Goi R, P, ddixingvéi P quatrung truc cia CA, AB, G la tam dudng tron ngoai tiép tam giac

AAEF . Do /R AC = ZPCA=/PEC nén RA| PE, ma PR || AC nén PR AE la hinh binh hanh, do

d6 PP = AE, PP = AF, /RPP — /EAF nén »AEF VAsPRP. bing nhau, ma O 13 tim duong
tron ngoai tiép tam giac aPRP. nén AG || POVaAG = PO . Mat khéc theo cu a) phan giac 1,1,
cac goc LEAF, ZEPF song song, ma theo bo dé trén, duong thang d, doi xang véi AG qua phan

giac goc ~EAF va duong d, d6i xang vai PJ qua phan giac goc ~EPF cling vudng goc voi EF. Ta

duoc d, ||d,. Ma L ||, suyra PJ || AG | POticla J € OP. Ta c6 diéu phai chang minh.

Cau 5 (1,0 diém). Cho m 1a s6 nguyén dwong va p 1a s6 nguyén té > m. Chirng minh rang sé sé

nguyén duong n ma m?+n?+ p? —2mn—2mp—2np 1a s6 chinh phuong khong phu thugc vao p

Loi giai:



bit A=m?+n*+ p?>—2mn—-2mp—2npthi A=(m+n-p)>—4mn.

Xét f(x)=mx*—(m+n-p)x+n thi A chinh phwong khi va chi khi f(x) c6 2 nghiém hitu ti hay
f(x)=(ax—b)(@,x-b,) voi a,a,>0va a,b eZ.

Hon nita: a,a, =m,bb, =n nén b;,b, cling dau.
Laico p=f(-1)=(a +b)(@,+b,) nénnéu b,b, >0 thi c6 mau thuin do p nguyén té.

Vay bl,b2<O.Néu a,+b =%a,+b,=p thi p=pl<a,a=m. (do p=a,+b,<a,1=a +b <a,.

Mau thuan.

Tudd a+b =-1a,+b,=—p nén b =-1-a,b,=-p-a,.

Suyra n=bb, =(1+a)(p+a,).

Tuc la mdi s6 nguyén duong n tng véi mot cap (a,,a,) Ma a,a, =m.
Cha'y rang mdi cap (a,,a,) nhu thé cling chi cho 1 gia trin

(Neu (L+a,)(p+a,) =@+ X)(p+Y) V6i xy=aa,=m thi duoc a =x,a,=y)

Ta duoc s6 gia tri n chinh 1a s6 u6c nguyén duong ctia m.



