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Cau 1 (2,0 diém) Cho a,b 14 d6 dai hai canh goc vudng va ¢ 1a d6 dai canh huyén caa cing mot tam
giac vudng. Chuing minh rang

1+ 9+ 9 >34242
a b

Céu 2. (1,5 diém) Cho hai da thirc bac hai P(x) va Q(X) véi hé sé cao nhat bang 1. Biét ring phuong
trinh P(x) =0 c0 hai nghiém phan biét p,, p, va phuong trinh Q(x) =0 c0 hai nghiém phén biét q,,q,va
Q(p,)+Q(p,) = P(q,) + P(q,) . Ching minh rang biét thirc Delta ( A) caa P(x) va Q(x) bang nhau

Cau 3 (2,0 diém) Tim tat ca cac so nguyén té p,q,r sao cho 7p®—q® =r°
Cau 4. (3,0 diém)

a) Cho tam giac ABC, diém M théa man AM = xAB+ yAC . Chung minh rang diém M nam
trong tam giac khi va chi khi x>0,y >0 va x+y<1

b) Cho hinh thang ABCD, ( AD song song BC), M 1 trung diém CD va P,Q 1a trung diém BM,
AM. Goi CP cit DQ tai N. Chuang minh rang diém N nam bén trong tam giac AMB khi va chi

khi L<BC _3
3 AD

Cau 5 (1,5 diém). Cho n diém trén mot duong tron duoc danh sé tir 1 dénn ( n>5). Ta t6 mau k diém
(3k+1 < n) trong s6 d6 sao cho giira hai diém dugc td mau lién tiép, co it nhat 3 diém khong duoc td
mau. Co6 bao nhiéu cach t6 mau nhu vay?



DAP AN DE THI THANG LAN 1 LOP 10 TOAN
Nam hoc 2018-2019

Cau 1 (2,0 diém) Cho a,b & dé dai hai canh géc vudng va ¢ la dé dai canh huyén cia cling mét tam
giac vudng. Chizng minh rang

1+ 9+ 9 >34242
a b

Loi giai:

2
Tacé (1+E)(1+E) _ (a+c)(b+c) _C +ab+c(a+b)
a b ab ab

=—+1
ab ab ab

2 2 2 2 2
c +c(a+b)=a +b +1+\/a +bb(a+b)
a

Ma a®+b? >2ab va a+b>2ab nén ta c6 didu phai ching minh

Céu 2. (1,5 diém) Cho hai da thirc bac hai P(x) va Q(X) véi hé sé cao nhdt bang 1. Biét rang phuong
trinh P(x) =0 c0 hai nghiém phan biét p,, p, va phuwong trinh Q(x) =0 c0 hai nghiém phéan biét q,,q,.
Biét rang Q(p,)+Q(p,) = P(q,) + P(q,) . Chitng minh rang biét thixc Delta ( A) cia P(x) va Q(x) bang
nhau

Loi giai:
Taco P(x)=(x—p)(x—p,) va Q(x) = (x—q,)(x-0,)

Q( p1)+Q( pz) = P(ql) + P(qz) <_)(p1 _Q1)( P _q2)+(p2 _ql)( P, _qz) = (ql - pl)(ql - pz) +(q2 - pl)(qz - pz)
< P+ P —-2p.p, = +0; —2q,0,

Hay (p,—p,)* =(d,-0,)".

Ta c6 diéu phai chitng minh

Cau 3 (2,0 diém) Tim tdt ca cac s6 nguyén té p,q,r sao cho 7p°—qg° =r®

Loi giai:

Trudc hét, 1 trong ba sé p,g,r 12 s6 chan. Ma r®>2° =64 nén 7p°>64,suyra p>2.
Vay r=2 hoac q=2

+)Néu q=2 thi 7p°-8=r°«>7p°=r°+8.



e Néu r=3thi 7p°®=3"+8=737.Khong ton tai p thoa man
e Néu r#3 thi r®+8 chia hét cho 3, suy ra p=3, ta duoc r®=181. Loai

+) Néu r=2 thi 7p®=q°+4° =(q+4)(q°> —4q+16). Do 8p*>7p° >’ nén 2p>q suy ra q+4<2p+4.
Ma q+4 laudccua 7p° nén q+4<{7,p, p°}

e Néu q+4=7 thi q=3 nén 7p°=91 hay p®=13. Loai

e Néu q+4=p thi 7p®=p[(p—4)>—4(p-4)+16]<>7p*>=p?—12p+48
Ta duoc p°+2p-8=0«> p=2 (loai) hoic p=—-4 (loai)

e Néu q+4=p®thi q=p>-4<2p nén p>—2p+1<5 hay (p-1)2<5.Vi p>2 nén p=3.Suyra
q=5.

Thu lai v6i p=3,q=5,r=2 thay thoa man.
Pap sb: (p,a.r)=(3,5,2)

Cau 4. (3,0 diém) a) Cho tam giac ABC, diém M théa man AM = xAB+ yAC . Chizng minh rang diém
M nam trong tam giac khi va chi khi x>0,y >0 va x+y<1

b) Cho hinh thang ABCD, ( AD song song BC), M la trung diém CD va P,Q la trung diém BM,
AM. Goi CP cat DQ tgi N. Chizng minh rang diém N nam bén trong tam giac AMB khi va ch/
khi < B¢ 3

3 AD

Loi giai:
a) Khdng mét tong quat, gia sir duong thang AM cét duong thang BC tai diém K. Ta c6
AM =kAK va AK =mAB+nAC vdi m+n=1nén AM =kmAB+knAC
+) Néu M nam trong tam giac thi 0<k <1 va K thudc doan BC nén m,n>0. Suy ra
x=km>0,y=kn>0 va x+y=km+kn=k <1.
+) Néu x,y>0 thi x+y=k(m+n)=ke(0,1) nén m,n>0, tir d6 K thudc doan BC va M thudc

doan AK nén M nam trong tam giac ABC.
b)



Gia st AD=kBC,k>0.
+) Néu k=1, nghia 12 ABCD I hinh binh hanh. D& c6 N 1 trung diém AB
+) Néu k khac 1. Ki hiéu MX = X thi ta co:

D-A=k(C-B), C+D=0, Q=%A, P=%B

Gia stt CN =XCP <> N—-C =x(P-C)

kB—A

Taco: -C—A=k(C—-B) nén C(k+1)=kB—A nén C = 1
+

1 1 K 1
Vay N==xB-(x-1)C ==xB —(x -1) —B +(x -1) —A (*
3y N =xB-(x~1C =2xB ~(x 1) .=+B +(x - "7A (*)

Suyra: DN=N-D=N+C = (X x—(x=1)— B+ X )B+(x-1-1)—_ A
2 k+1 k+1 k+1

1 k 1
=(=X-(Xx-2)—)B+(x—-2)—A
(2 ( )k+1) ( )k+1

e 1 1 1 k
Ma DQ=Q-D=-A+C=(--—)A+—B
Q=Q 2 (2 k+1) k+1

X—2 1X (x—2) k
DN Vi DO ci k41 20 7 Tkar (k+Dx—2k(x=2) _ 2(x—2)
Do DN va DQ cung phuong nén T 1° © o = 1
2 k+1 k+1

> (kX + X — 2kx + 4K)(k —1) = 4kx —8K <> (—kx+ X + 4Kk )(k —1) = 4kx —8k
<> [(K—1)x—4k](k —1) =8k — 4kx <> (k —1)>x — 4k (k —1) = 8k — 4kx

S [(K—1)2 +4K]x = 8K + 4k (K —1) <> (k +1)°x = 4k(K +1)



Ta duogc x=£ nén x—lzﬁ_1 va lx—(x—1) k = k(3_k2)
k+1 k+1 2 k+1 (k+1)

Thay vao (*) dugc:

1 1 k 1
N==xB-(x-1)C==xB-(x-1)—B+(x-1)—A (*
2 ( ) 2 ( )k+1 ( )k+1 )

Kk@B-k), 3k-1

N = > B+ > A
(k+1) (k+1)
kB-K) _ 4
(k+1)° k<3
~ s 3 . C 3k-1 1
RO rang N nam trong tam giac AMB khi va chi khi W >0 © k>=
+
k(3—k) 3k-1 (k-1)*>0
+ <1

(k+1)? (kK +1)?

Hay %< k <3. Diéu phai chizng minh.

Cau 5 (1,5 diém). Cho n diém trén mét duong tron dwege danh sé tir 1 dénn ( n>5). Ta t6 mau k diém
(3k+1 < n) trong sé dé sao cho giita hai diém dwoc t6 mau lién tiép, c6 it nhdt 3 diém khéng dwoc td
mau. Co bao nhiéu cdch té6 mau nhw vay?

Lai giai:

Ta dém sb cach td mau nho viée chia lam 2 truong hop

Truwong hop 1. Mot trong céc sé 1, 2, hoic 3 duoc t6 mau. Khi d6 chi co dang 1 trong 3 s6 duoc to

mau. Chon s6 duoc td, cd 3 cach. Chon cac diém duoc t6 mau tiép theo ciing 1a cach chon bo sé
(X, Xgy-- 0y X ) MA X +X, ++--+ X% =n—K,X >3, ¢c0 C7 , cach.

Vay truong hgp nay cé 3C*, , cach td mau.

Truong hop 2. Khdng cé sb nao trong s6 cac sé 1,2,3 duoc t6 mau. Khi d6 gia sir cac diém i,,i,,...,i,
duoc to véi i <i, <...<i, (4<i,i <n)thi i, —i >3, nghia la mdi cach td (g véi 1 va chi 1 bo sd
(i,,i,,...,i,) Ma 4<i <i,—3<i,—6<...i, —3(k—1) <n—-3(k —1), tc 1a mot cach chon ra k s tir
n—3(k—1)—4+1=n-3k sd, khi d6, co C*, cach.

Mat khac, véi hai cach chon bo s6 (i, i,,...,i,) khac nhau, khdng thé cho ciing mot cach to

Vay dap s6 1a C*, +3Ck2 | cach td mau






