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MON THI: TOAN
PE CHINH THUC
Thoi gian 1am bai 150 phut, khong ké thoi gian giao dé
(Dé thico 1 trang)

Cau 1: (5,0 diém)

11 1
a+th+c=—+_+—

a) Cho a,b,¢ 13 cac sé thuc thoa man abe =1 va a b ¢ Ching
minh rang it nhat mot trong ba sd ab,c bang 1.
b) Cho n nguyén duong. Ching minh rang 4 =2""" +2™ " +1 13 hop sb.

Bai 2: (5,0 diém)
a) Giai phuong trinh: *V 3.' 2x =3x

x+2xy +12y =0

b) Giai h¢ phuong trinh: * X +8y” =12
Bai 3: (2,0 diém)
| S S
—F—F—=3
Cho @0:¢>0 thoaman @ b ¢ .
P = : -t : -t ] -
Tim gi4 tri 16n nhit cia: Ja-ab+b B -bc+cd - ca+d .

Bai 4: (6,0 diém)
Cho tam giac 4BC nhon noi tiép duong tron tim O . Cac dudng cao
cta tam giac ABC dong quy tai H

AD.BE.CF

a) Ching minh ring: €OS~ BAC +cos’ B4+ cos” MCB <1
b) P 1a diém thudc cung nhé 4C cua duong tron @), Goi M | 11an luot 14 trung
diém céac doan thang BC v3 HP . Chimg minh rang MI vuéng goc voi 4P
Bai 5: (2,0 di€ém)
p’-p-2
a) Tim cac s nguyén té ¥ sao cho 2 1a 14p phuong ctia mot sb tu nhién

b) Cho 5 s6 thuc khong am %2-¢:4+€ ¢ tdng bing 1 . Xép 5 s6 nay trén mot
duong tron. Chirng minh rang lu6n ton tai mot cach x€p sao cho hai s6 bat ki canh
1

nhau c6 dién tich khong 16n hon 9.






PAP AN
Cau 1:
1) Tacod
1 1 1 ab+bc+ca
a+b+c=——+—+—=————
a b ¢ abc
< abc-1+a+b+c-ab- bec- ca =0
= (a-1)b-D(c-1)=0
Vay co it nhéat mot sd béng 1.
2) Ta co:
24=2""+2"+2=58"+2
Do 8=l(mod7)= & =l(mod7)= A=5+2=0(mod7)= 47
Mit khac ta chimg minh dugc 4 >0 nén 4 1a hop sb.
Cau 2:
1) Do vé phai ciia phuong trinh luén duwong nén X >0,

VP =3(x- 1P +1=l, T :\/x,m—.gxﬂl‘ﬂ ;3- 2x

Déu "=" xay ra khi ¥ =1 nén phuong trinh c6 nghiém duy nhat X =1.
2) Thay phuong trinh (2) vao phuong trinh (1) duogc:
4208 +y(x? +8y?) =0 (x+2y)(x*- x+4)?) =0 x=-2y

=ab + bc +ca

Thay x=-2y vao phuong trinh (2) ta duoc: 4y~ +8y- =12 nén — .

Vay hé 6 nghigm (%) =(1:-2).(- 1:2).
Cau 3:
Ta co:

'IIGE-GET+EIE :J{ﬂ;b}__i'_.}{ﬂ;b}' Eg+b ] {: ’

Chung minh tuong tu ta dugc:
1 1{1 1
=

o+
\,ETE-ETC+C2 21b ¢

1 -ch- ac+a’

Ding thrc xay ra khi @ =b =c




Cau 4:
Chung minh:

/NEF ~/MBC 54:‘ E\_ —cos? BAC
wc | AB ) _

Chung minh tuong ty ta dugc:

cos” BAC + cos® ACB + cos® BAC =245+ Serp +5
ABC
a) Dung duong kinh 4K . Dan dén Z4APK =90° (g4c noi
tiép chan duong kinh). Dan dén KP vudng goc AP . Sau
d6 chung minh tr giac BZCK 13 hinh binh hanh. M 13
trung diém ctia K . Suy ra MI 1a duong trung binh ctia
tam giac F7PK . Thanh ra MI song song v&i PK . Suy ra diéu phai chting minh.
Cau 5:

CED o 1

a) TUr gia thiét suy ra ton tai s6 tu nhién a sao cho
-D)=2(a+Da-a+l) _, , =
p(p-1)=2(a+1)( ) gy P =2

, hay la

thi @ =0 thoa man. Néu # > 2 thi P I¢.
2 1A o, < N - a+l .

Tir gia thiét suy ra £ 13 wdc cua (a+1) hodc ¥ 1a uéc cua (ﬁ . ) Gi10 xét

timg truong hop. Néu P 1a woc cia (4D thido <2 nén 4 *!1 =P thay vio

-D=2(a+Dla - a+1 2 a
phuong trinh plp-1)=2a }(g . )ta dugc phuong trinh 2a - 3a+2 =[]"
vO nghiém.
Néu P 1a wéc cua @ - a+1 thi ta co thé chon duoc s6 nguyén duong X sao cho

@’ - a+l p(p-1)=2(a +1)(a* - f”‘)cho

=kp . Cling thay tré lai phuong trinh

ta P- ]=2{a+]}k,hay p=2a+Dk+1

Bay gio thay vao phuong trinh @ =~ 4% L=AP cho ta

a’- 2k +1)a+1- 2k* - k =0

Coi day la mot phuong trinh bac hai an a, tinh biét thuc cho ta
A =4k +12k" +4k- 3

Ta can tim X sao cho A 1a mot s6 chinh phwong viét theo £ .

Chu y bat dang thic: (2K +2) <4k* +12k* +4k - 3<(2k> +4)

ak* +12k +4k - 3 =(2k* +3)

Tir do, Do d6, k =3 va din dén P2 =127



vay P=2.p =127

) b+c Sg )
b) Gié st nam s6 do 1a @ =2b =c =d ze =0 Ta phai c6 3 vi néu nguoc lai
%
b+c>£ 2a>b+c>= a¢>l o
thi ta c6 3 dindén 3. Cainay din dén diéu vo ly
bc El(b +c) _1

ﬂ"‘b"‘ﬂ'}l.Vé\ynén 4 9 . Mt khac

1

d <—
l=a+b+c+d+e=a+3d+e=a+3d z2\a 3d  Thanh ra, ¢ 12 Dan dén

ae <ad ﬂl— -::l o  ad.cb

129 Ta c6 thé xép cac sb ¢4--0-€ trén duong tron theo thir tu thuin
1 1

. ‘ ad -n:lﬁdc <ad < ]—..b(“ El—ﬁbe <be 51— <ad =—  —

kim dong ho. Ta cé 9 9 9 9 ca 9.86 9 1a

sO nhoé nhat co6 thé.



