PE SO 12
Caul. (4 diém)

a, Cho p 1a s6 nguyén t6; p >5. ching minh rang: Néu 2p + 1 13 s6 nguyén to thi:
2 p*+1 14 hop s6.

b, Chimg minh A = n(n+1)(n+2)(n+3) khong 1 s6 chinh phwong v6i moi sé ty nhién n
khéc 0.

Ciu 2. (4 diém)

a, Tim nghiém nguyén ctia phuong trinh: 2x*+3 y*+4x=19

b, Giai phuong trinh: 5 x+1 +V5x2+27 x+25

Ciu 3. (4 diém)

a, Tim gi tri nho nhat cua biéu thirc: M = 4 x*+2 y*—4 xy— 4 x+2023
b, Cho céc sb thuc duong x; y;z théa man x +y+z = 1.

Ching minh rang ijz + ; _i/ v +ny s%

CAu 4.(6,0 diém)

Cho tam giac ABC c6 ba gdoc nhon, ba duong cao AK, BD, CE cat nhau tai H.
a, Chirng minh : BH.BD = BC.BK va BH.BD +CH.CE = BC".

b, Ching minh BH = AC. Cot ABC

¢, Goi M 14 trung diém cua BC, duong thing qua A vudng goc voi AM cit duong
thang BD, CE lan luot tai Q va P. Chirng minh rang: MP = MQ.

Céiu 5. (2 diém)

Trong mdt budi gip mit c6 294 nguoi tham gia, nhimg ngudi tham gia, nhitng nguoi
quen nhau bat tay nhau. Bi€t néu A bat tay B thi mot trong hai nguoi1 A va B bat tay
khong qua 6 lan. Hé1 c6 nhiéu mat bao nhiéu céi bat tay.



DAP AN VA HUONG DAN GIAI
Caul. 4,0 dlem)
a, Cho p la s6 nguyén t; p =5. ching minh rang: Néu 2p + 1 13 s6 nguyén td thi:
2 p>+1 12 hop so.
Vi p 1a s6 nguyén t6; p =5 nén p 1é va p khong chia hét cho 3. Khi d6 p chia hét cho 3
du 1 hodc 2. Suy ra: p =3k +1, p = 3k +2 ( k thu¢c n)
HS 1ap ludn dé ching t6 2 p*+1 13 hop s6.
b, Chtrng minh A = n(n+1)(n+2)(n+3) khong 14 s6 chinh phuong v&i moi s6 tu nhién n
khac 0.
Ta co: A=(n*+3n)(n*+3n+2|=[n*+3n)+2(n’+3n)
= A>[n*+3n|" véimoin >1
A+1=[n*+3n/ +2(n*+3n|<A<A+1=[n*+3n+1["
Suy ra A khong 1a sé chinh phuong.
Ciu 2. (4,0 diém)
a, Tim nghiém nguyén ctia phuung trinh: 2x*+3 y*+4x=19
2x° 43y +4x=19 « 2(x*+2x+1)=3(7—y?| = 2(x+1[*=3(7— ]
= 3(7-y*i2 « 7—y*:2 « yl1a s6 nguyén 1¢
Ma2.(x—1)20 = 7-y*>0 = y°=1
HS tim y roi thay vao tim x dé tim ra cac cip nghiém: (2;1); (2;-1); (-4;1); (-4:-1)
b, Giai phuong trinh: 5vx+1+v5x*+27 x+25
5Vx+1+Vx*—4=15x+27 x+25 DKXD x>2
Binh phuong cé hai vé ta c6
104 (x+1)(x—2](x+2]|+25x+25+x*— 4 =27 x+25+5x°
5v[x+1][x—2]([x+2]=x+2+2x"
DPit a=(x+1)[x—2);b=v[x+2];(a 20,b>0)
Khi d6 ta co: 2a’+3b°=5absuyraa=bhodca=1,5b
Giai ra ta c6: x = /5+1
Cau 3. (2 diém)
a, Tim gia tri nho nhat cta biéu thirc: M = 4 x*+2 y*—4 xy—4 x+2023
Ta co: M =4x*+2y° —4xy—4x+2023
=>M=(2x—y—1)\+(y—1)*+2021
Do (2x—y—1)>0Vx,yvaly—1>0Vx,y
(2x—y—1) =0
(y—l)ZZO
Vay GTNN cia M =2021 khix =y =1
b, Cho céc sb thuc duong x; y; zthdamanx +y +z=1.
Chimg minh rang X , v,z 9
x+yz y+zx z+xy 4
Ta cod x +yz +=x(x +y + z) + yz = (x+y)(z+X).
Tuongtutacdy+zx=xX+y)y+2z);,z+txy=(y+ z)(z+X)
Do dé:
X y z _xly+z)+ylz+x|+z(x+y]

+ —_ - -
X+Yyz y+Ix z+Xxy (x+ylly+z|lz+x]

Dau “=" x4y ra khi va chi khi: =x=y=1




2l[x+ylly+z)lz+x)+xyz)

\x+y|ly+z|[z+x]

e 2519
(x+y)ly+z](z+x] 4 4
(x+y|ly+zllz+x)=2Vxy .2 yz .2\ zx=8 xyz
2 L 1

Dang thtic xay ra < X=y=z=3.
Cau 4. (6,0 diém)

Cho tam giac ABC c6 ba goc nhon, ba dudng cao AK, BD, CE cit nhau tai H.

a, Chimg minh : BH.BD = BC.BK va BH.BD +CH.CE = BC".

b, Chimg minh BH = AC. Cot ABC

¢, Goi M 1a trung diém cua BC, dudng thiang qua A vudng goc véi AM cit duong
théng BD, CE lan luot tai Q va P. Chung minh rﬁng: MP = MQ.

0

( vi ap dungjh BDT coossi cho hai s6 duong ta cé:

M
B K

a, Chirng minh: BH.BD = BC.BK va BH.BD + CH. CE = BC?
Xét tam giac: tam gidc BHK dong dang tam gidc BCD c6:

Goéc KBH chung

BKH =BDC =90 ° = tam gidc BHK dong dang tam giac BCD (g.g)

BH _BK

= = BH .BD=BC.BK
BC BD

Nén

Tuong tu: tam giac CHK dong dang tam giac CBE



Nen@ E=>CH CE=BC.KC

BC CE
Cong vé voi vé hai dang thire ta duoc:
BH.BD + CH.CE = BC.BK + BC.KC
Hay BH.BD + CH.CE = BC(BK + KC) = BC?
b, Chiing minh BH = AC. Cot ABC

BH _ BE
Chung minh: tam giac BEH dong dang véi tam giac CEA (g.g) = CA_CE
BE
Xét tam giac BEC vudng tai E suy ra cot ABC = CE
»BH _BE =cotABC= BH = AC.cot ABC
CA " CE

d, Goi M 1a trung diém ctia BC, dudng thang qua A vudng goc voi AM cét dudng
thang BD, CE lan lugt tai Q va P. Chirng minh rang: MP = MQ.

Chitng minh: tam giac PAH déng dang tam gidc AMB (g.g) suy ra j?/[ ?/[I;

Chung minh: tam giac QAH ddng dang tam giac tam giac MAC (g.g) suy ra
QA _AH
AM  MC

Do MB = MC (gt) suy ra I%CIZ%:PA:QA:AQMP can tai M suy ra MP = MQ

Ciu 5. (2,0 diém)

Trong mot budi giap mit c6 294 ngudi tham gia, nhitng ngudi tham gia, nhitng ngudi
quen nhau bat tay nhau. Biét néu A bat tay B thi mot trong hai nguoi A va B bat tay
khong qué 6 lan. Hoi ¢6 nhiéu mat bao nhiéu cai bat tay.

Trong 294 nguoi tham gia ta goi:

a 1a nhitng ngudi bi gidi han s6 1an bat tay; b 1 nhitng nguoi khong bi gii han sb 1an
bat tay.

S6 ngudi khong bi gidi han s 1an bat tay c6 tbi thiéu 13 6 nén b >6.

S cai bat tay tir ngudi bi gidi han sb 1an bit tay ti da 13 6a.

Vay thi tir b ciing phai cho 6a cai bt tay.

Viy tong s cai bét tay 1a 6a. VAy a phai 16n nhit nén b 1a bé nhit bang 6.
a+b =294 nén a = 288. SO cai bat tay nhiéu nhét 1a 6a = 6. 288 = 1728 cai.



