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Cau 1. (5,0 diém)

a) Cho biéu thitc A = X+8 + 1 + YX+4- 4\/; voi 0 <x<4.
xJx+8 x- 2Jx+4 x- 4

Rut gon biéu thitc A. Tim cac s6 nguyén X dé A la so6 nguyén.

b) Cho ba s6 thuc a,b,c saocho 1 <a <2; 1<b<2; 1=<c=<2.

a b ¢ a c¢c b
Chiéng minh —+—+—+—+—+— <7,
c a ¢ b a

Cau 2. (4,0 diém)
a) Cho phuong trinh x°- 2x+3- 2m =0. Tim dé phuwong trinh c6 hai nghiém

phan biét Xx,, X, trong d6 c6 mot nghiém bang binh phwong nghiém con lai.
b) Gidi phuwong trinh  2./1- x ++/1- x> =3- x-

Cau 3. (4,0 diém)

a) Ching minh réing v6i moi s6 tw nhién n =1 thi (n+2)(n+1)(n+8) Kkhong thé
la 1ap phwong cua mot so tw nhién.

b) Cho sd nguyén t6 P (p>3)va hai s6 nguyén dwong d,b sao cho
p’ +a’ =b*. Chitng minh a chia hét cho 12 va 2(p + a +1) 1a s chinh phwong.
Cau 4. (3,5 diém)

Cho hinh vuéng ABCD cé canh bang 4 cm. E la diém nam trén canh BC
(E khac B va C). buong thang qua B, vudng goc voi duong thang DE tai H va cat
duong thang CD tai F. Goi K la giao diém ctia AH va BD.

a) Chitng minh tit gidc KDCE noi tiép trong duong tron va ba diém K, E, F
thang hang.

b) Khi E la trung diém canh BC, tinh dién tich tt giac BKEH .

Cau 5. (3,5 diém)

Cho hai dudng tron (C,),(C,) cit nhau tai hai diém A, B. Tiép tuyén tai A cia
(C,) cit (C) tai M (M khac A). Tiép tuyén tai A cia (C,) cit (C,) tai diém N (N
khac A). Duong thing MB cit (C,) tai P (P khéc B). Puong thing NB cit (C,) tai
Q (Q khac B).

a) Chitng minh cac tam giac AMP, AQN dong dang.

b) Chitng minh MB. NA> =NB. MA®

Hét

Thi sinh khong duoc st dung tai liéu. Giam thi khong gidi thich gi thém.
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Cau Pap an Pieém
Caul N -
(5,0 d) | Cho biéu thirc A = x+8 + 1 + x+4- 4x voi 0 <x<4. 3.0
X\x +8 x-2\/;+4 x-4 >
Rut gon biéu thitc A; tim s6 nguyén X dé A la so6 nguyén.
X+8 1 \/(\/}- 2)’ 0.5
((),Lzs x-2dx+d x-4
x+8 1 ‘\/_ 2‘ 0.5
(\/;+2)(x 2J§+4) Xx- 2\/§+4 (Vx - 2)(Vx +2) ’
X+8 Jx-2
T+ 2)(x- 2dx ) x- 2& r4 (Jx- 2(x+2) 0,5
(vi 0 <x<4 nén 0 </x <2)
x+8 1
(\/—+2)(x 2J_+4) X- 2J—+4 Jx +2
_x+8+(\/;+2)- (x- 2\&+4)
(x +2)(x- 24x +4) 0,5
_ 3Jx +6 _ 0.5
(x +2)(x- 2Jx+4) x- 2Jx+4 ’
Taco: x- 2Vx +4 =(/x-1)? +3=3 = 0<A < 1. 0
+ D& A la s6 nguyén ( khi d6 A =1) thi x- 2./x +4 =3 hay x =1 ’
Chii y: Cdc hoc sinh c6 thé ddt t = Jx (0 <t <2) — thyc hién cdc bién déi dai
s0. Cdc thdy c6 cho diém thich hgp theo cdch cho diém tirng phdn trén ddy.
b) Cho ba sé thuc a,b,c sao cho 1<a, b, ¢ <2.
b ¢ a c b 2,0
h h —+=+—+—+—+=-<7 (1 g
Cngmmbcacba ()
Vi a,b,c ¢6 vai tro nhe nhauva 1<a, b, c <2nén giasit 2>a>b>c>1
Khi d6: (b-a)(b-c) < 0 0,25
5 a b a . .
= b” +ac < ab+bc (*) = b +— <1+—(chia2 vé (*) cho bc) 0,25
c c
b !
va 2+S <145 (chia 2 v& (*) cho ab) 0,25
a a
£+é+2+£+ﬂ+£§2+2(£+£ 0,25
b ca b ca ca




T ea o ca 27 02
Tacé: 22a2c>1= l<x=2<2 0,25
c
1 5 5 RSN
2)e x+— =< By & 2x7-5x+2 < 0 & (x-2)(2x-1) < 0 (dung vi 1 <x <2
X 0,25
(2) dugc chitng minh = (1) dwgc chitng minh.
Dau “="xay ra khi a=2, b=c=1 hodc a=b=2, c=1 va cac hoan vi cia no.
Cau 2 |q) Cho phuong trinh x> - 2x+3- 2m =0. Tim dé phuong trinh ¢ hai nghiém
4,0d A n A A s A 2,0
( ) phdn biét X, X,trong dé mot nghiém bdng binh phuong nghiém con Igi.
Cach 1:
e Diéu kién pt c6 2 nghiém phan biét la A’ >0 = 2m-2 >0 = m>1. 0,25
eTach: x, +Xx, =2, X.Xx, =3- 2m
X, =X, =X, =2X, +2m- 3 0,25
> X, +X, =3x,+2m-3 ]
= 3x, =5- 2m = 3x, =1+2m 0,5
= 9x,.x, =(5- 2Zm)(1 +2m)

0,5
= 9(3- 2m) =-4m* +8m +5 ’
___________________ mo.oou
= 4m’ - 26m+22 =0 = m:1,m:§ - chon m== 0,5
Cach 2: 0.95
Dieukign:A’>0=2m-2>0=>m>1. I
eTacod: X +Xx, =2, x.Xx, =3-2m
Dé phuong trinh c6 mot nghiém bang binh phwong nghiém con lai thi 0,5
(x, X2 )(x, xf) =0
= xX,- (XX +X))+x’x =0

3 2 2 0,5
= XX, - (X, +x,) +3X1X2(X1 +X,) +xx, =0
= XX, +7xx,- 8=0= xx, =1, x,x, =-8 0,25
+ xx, =1= 3- 2m=1= m =1 (loai) ]
11 0,5
+x,x, =-8= 3- 2m =-8= mZE(théamén) ’
cach3: 005 |
*bieukign:A">0=2m-2>0=>m>1. I
Phutong trinh c6 2 nghiém 13 x, =1+~/2m- 2, x, =1- /2m- 2 0,25




Pé phwong trinh ¢ mot nghiém bing binh phwong nghiém con lai thi x, =x; 0,25
( khéng xay ra treong hop nguge lai x, =x. vi 0<x, <1, x’ >1 (1)) 0.25
= 1+2m-2 =1- 2J2m- 2 +2m- 2
0,5
= (2m- 2)- 3y2m-2 =0= 2m-2 =0" 2m- 2 =3
> m=1" m=—-Chon m =— 0,5
b) Gidi phuong trinh 21- x ++/1- x> =3- x (1) 2,0
Cach 1:
Pitu kién : -1 <x <1 0,25
(D) o 2J1- x+/1- xAf1+x =3x (2
bat V1- x =a;J1+x =b (= a,b > 0) 0,25
() viétlai: 2q +ab=4-b*> [ 05 |
>a(2+b) =(2+b)(2- b) > a=2-b (do2+b>0) o005 |
= +/1- x++/1+x =2 = x =0 ( Co si — hodc binh phuong...) 0, 25
x = 0 thoa diéu kién = x = 0 1a nghiém duy nhét ctia phuong trinh dd cho. 10,25
Cach 2:
Dieukion:-l=x=<l %
(1) & 2[V1- x- (1- x)]+[V1- x* - 1+ x)] =0
& 241- x(1- V1- ) +/1+x(J1- x - 1+ x) =0 0,5
X -2x
& 21- x.———++/1+x. =0
1+1- x J1- x +/1+x 0.5
o X Vi-x J1+x —o ’
A lex Nexwlexl o
v V1-Xx V1+x
< x =0 = (*) 0,25
o MNlex NexwNlex T o
(F)e=1- x=V1+x
o 1+x°- 2x =1+x o x =0,x =3 (loai) 0,5
Keét lugn: x=0 la nghiém duy nhat.
Cau 3 | a) Chitng minh rdng véi moi s6 tw nhién n > 1 thi (n+2)(n+1)(n+8) khéng thé la 2.0
(4,0 d) | Idp phuong ctia mét s6 tw nhién. ’
Ta c6: (n+2)*< (n+2)(n+1)(n+8) < (n+4)* (*)
< n’+ 6n°+12n+8 < (n*+3n+2) (n+8) = n*+ 11n*+ 26n +16 < n*+ 12n*+48n+64 0,5
(ding v6i moin=14) I
Giad st co6 neN, n = 1 sao cho (n+2)(n+1)(n+8) la lap phwong ctia mot so6 tw 0,25
nhién. Tt (*) suy ra: (n+2)(n+1)(n+8) =( n+3)° 0,5




+

=>2n2-n-11=02n:1_:1/@EN(!) 0.5
Vay Vn > 1, n € N thi (n+2)(n+1)(n+8) khong 1a 1ap phuong cia mot s6 tw | . |
nhién ’

b) Cho s6 nguyén t6 P (p >3) va hai s6 nguyén duong a, b théa mdn phuong

trinh p> +a’ =b’. Chitng minh a chia hét cho 12 va 2(p +a +1) la s6 chinh 2,0
phuong.

Tacé: p°+a’ =b° o p°> =(b- a)(b+a). 0,25
Cac wéc caap’*lal,pvap?.

Khoéng xdy ra truong hopb+a=b—-a=p

Do d6 chi xdy ra truong hgp b +a=p?*vab-a=1. 0,5

“+1 °-1
Khi d6 b =L va a=P suyra2a=(p-1)(p + 1).
‘Tiplésuyra p+1, p—11ahaiso chinlién tiép = (p —1)(p + 1) chiahétcho 8. | |
Suyra 2achiahétcho8 (1) 0,5
Vi plas6 nguyén t6 16n hon 3 nén p khong chia hét cho 3. Do d6 p c6 dang | |
3k+1 hodc 3k+2. 05
Suy ra mot trong hai s6 p + 1; p —1 chia hét cho 3 . Suy ra 2a chia hét cho 3 (2) ’
| Tu (1) va (2) suy ra 2a chia hét cho 24 hay a chiahétcho 12 (dpem). ]
2
-1
xét 2(p +a+1) =2 p+p7+1 =2p+p>+1=(p+1)’ 13 56 chinh phuong. 0,25
Cau 4 | Cho hinh vuéng ABCD canh bdang 4 cm. E la diém ndm trén canh BC (E
(3,5d) | khdc B va C). Mét duong thdng qua B, vudng géc véi duong thing DE tai

H va cat duong thang CD tai F. Goi K la giao diém cua AH va BD.

a)Chitng minh tit gidc KDCE noi tiép duong tron va ba diém K, E, F thdng 95
hang. ’

A B
K
H
E
D C F
(Khéng c6 hinh vé khéng chdm bai)
+ Hai tam gidc BKA va BKC bang nhau = Bck =BAK . 0,5




+ Lai c6 A, B, H, D ciing nim trén mot duong tron nén BAk =KDE . 0,5
Suyra BCK =KDE Do d6 tit gidc KDCE ndi tiép trong duong tron. 0,5
|+ Trong tam giac BDF c6 BC va DH la hai dwong cao. Suyra FE L BD (1). ] 0,25 |
T gidc KDCE noi tiép trong dudng tron va Hcp =90° nén Bxp =90° hay 0.25
EK 1 BD (2). 0.25
Ti(1)va(2)suyraK, E, Fthanghang. ]
b) Khi E_la trung diém canh BC, tinh di¢n tich v giacBKEH. 1,0
Ta c6 A BKE vudng can, BK= KE =./2
Sexe = %BK.KE :%JE.JE =1 0,25
XétSBHE w6 B = BE.sinE =2, smp = 228 2 =L 025
é aco = BE. sinE = 2. sinE = 2.7 NG 0.25
16 4 2
HE?=BE?-BH?’= 4- —=— = HE=—F
5 5 5
Sgue = “HE.BH =— 0.25
____________ 4 9
Seken = Seke +SeHE :1+g :g (cm?) 0.25
Cau 5 | Cho hai duong tron (C;),(C>) cat nhau tai hai diém A,B. Tiép tuyén tai A cua (C>)
(3,5d) [cdt (C;)tai M (M #A). Tiép tuyén tai A cua (C;) cat (C,) tai diéem N (N # A).
Tia MB cdt (C.) tai P (P # B). Tia NB cdt (C;) tai Q (Q # B).
a/ Chitng minh cdc tam gidc AMP va ANQ dong dang. 0,75
0,25
0,25
Suy ra: A ANQ dong dang A APM _6,55_
b/ Chitng minh: MB.NA> =NB.MA? (1). 2,75
AM Ia tiép tuyén , MBP la cdt tuyén ctia (C,) —chitng minh MA® = MB.MP 0,5
 Tuong tw AN la tiép tuyén , NBQ la cdt tuyén cua (C1), ta c6: NA>=NBNQ | 0,25 |




= . 2 0,25
| T (2), d6 6 (1), ta ching minh MP =NQ. |
Dé chitng minh MP =NQ ta chitng minh 4 AMP = A AQN

( AMP va AQN dong dang , can chitng minh AN = AP hay ApN =4Np)

0,25

+ Ta cé Bz =NAB ( chédn cung NB cua (C>) )
NAB :gMB( chan cung AB cua (Cy)) 0,25

+Suyra P +PB =MAB+H4MB
= pN =UBP ( Géc ngoai bang téng 2 goc trong khong ké no)

+ Mit khac dgp =[NP ( chin cung AP cta (Cy))

0,25

0,25
Suyra: ApN =MNp. o
Tacod: Upy =ANp = A ANP cén tai N = AN= AP 0,25
Tam gidc AMP va AQN dong dang két hop AN= AP
= AAMP = AAQN =MP=NQ (2) 0,25
MA> MB
T (1) (2) = =—— hay MB.NA> =NB.MA’.
1) () NAZ nNg 0,25

Ghi chia: Néu hoc sinh c6 cach giai khac dung thi cac thay co6 giam khao thao luan va
théng nhat thang diém cho phu hgp v6i Hwdng dan cham.



