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Cau 1. (1,0 diém) Cho x, y1a hai s6 thuc thoa man xy + \/(1 +x2 )(1+)%)=1
Tinh gia tri cia biéu thitc M = (x+«/1+y2 Xy+\/1 +x° ]

Céu 2. (2,5 diém)
a) Gidi phuong trinh : Vx+4 +|x|=x-x-4

Y ox-1

y+z

b) Giai hé phuong trinh : {—2—=3y-1
zZ+X

z

=5z-1

X+y

Ciu 3. (1,5 diém) Cho hinh vudng ABCD.Trén cac canh BCva CD 1an luot léy cac
diém M, N sao cho ZMAN =45°

a) Chung minh MN tiép xuc véi dudng tron tAm A ban kinh 4B

b) Ké MP//AN (P e 4B)va ké NQ song song v6i AM (Q € AD).Ching minh

AP=AQ

Ciu 4. (2,0 diém) Cho ba sd thyc duong a,b,cthéa a+b+c=3

a) Chung minh rang ab+bc +ca <3

a_ . b L C

bP°’+1 c*+1 a’*+1
CAu 5. (2,0 diém) Cho tam gidc 4BCnhon (4B < AC)c6 cac dudng cao 4D, BE,CF

cit nhau tai H. Puong thang EF cit duong thing BCtai I. Puong thing qua 4
vudng goc voi IH tai K va cat BC tai M

b) Tim gi4 tri nho nhat cua biéu thuc P =

a) Chimg minh ta giac IFKCni tidp va SL - €L
BD CD

b) Chtng minh M 13 trung diém cua BC
Céu 6. (1,0 diém) SO nguyén duong ndugc goi 1a “sd tot” néu n+1va 8n+1deu la
cac sO chinh phuong

a) Hay chi ra vi du ba “sd tot” 1an luot 6 1,2,3chit sd

b) Tim céc s6 nguyén & théa man [k[<10va 4n+kla hop s6 véi moi n1a “sb tot”



DAP AN

Cau 1. (1,0 diém) Cho x, y1a hai s6 thuc théa méin xy+\/(1+x2 )i+y7)=1
Tinh gi4 trj ciia biéu thire M = (x+«/1+ 52 Xy+\/l+x2 ]
Tacod:

xy+\/(1+x2)(l+y2):1:\/(1+x2)(1+y2):1—xy
- (1+x2)(1+y2):1—2xy+xzy2 - {ler2 +y°+x’y? =1-2xp+x°)°
I-xy>0

@{(x+y)2:0<:>{x:—y

xy<1 xy<1

xy<1

Ta duoc

M:(me/Ier2 Xy+\/l+x2)
:(x+mX—x+m):(l+x2)—x2=l
Cau 2. (2,5 diém)
¢) Gidi phwong trinh : Vx+4 +|x|=x"—x—4
Diéu kién : x> —4
& x+4+\x\:‘x‘2—(\/x+4)2
<:>(‘x‘—\/x+4X‘x‘+\/x+4)»(‘x‘+\/x+4):O

‘x‘+\/x+4 =0 {x:04(ktm)
Y =—
<:>(\x\+\/x+4X\x\—\/x+4—1):0<:> x:3+\/i
2
x—-Vx+4-1=0<
‘ ‘ x:—1+\/§
2

Vay phuong trinh ¢6 nghiém x=

—1+«/§_x 3+421
2 b

T



=2x-1

y+z
d) Giai hé phwong trinh : {—— =3y 1

Z+X
Z _5-1

x+y

Tu gia thiét, suy ra x,y,z# 0

Y ox—1 |2x=—F 41 |ox=XPYEE
y+z V+z y+z
Y 3y leddy=—? e 3y =Y
Z+X Z+X Z+X
z =5z-1 5z= z +1 52:x+y+z
x+y X+y x+y

:>2x(y+z):3y(x+z):52(x+y)=x+y+z
bat xy=a,yz=b, xz=c

3a+3b=2a+2c=>a=2c-3b

Ta co:
3a+3b=5b+5c=>3(2c—3b)+3b="5b+5¢c

= 6c—6b=5b+5c=>c=11h=>a=2.11b-3b=19p. Nén :

1
{xy:19yz:>{x:19z:> Z:Ex

x=11y 1
=—x
ST

xz=1lyz

:>2x(y+z)zx+y+z:>2x L+i x=x+ix+ix
19 11 19 11

239 239 239
=>Xx= ;Y= 4

60 60~ 1140
. 239 239 239
60 60~ 1140

Ciu 3. (1,5 diém) Cho hinh vuéng 4BCD.Trén cic canh BCva CDlan luot lay
cac diém M, Nsao cho ZMAN =45°



D N C

¢) Chirng minh MN tiép xiic v6i dwong tron tim A ban kinh 453
Ké AH L MN(H € MN). Goi E va F lan luot 1a giao diém cia BDVOi AM, AN
Xét tor gidc ABMF c6 /MAN = L/FBM =45°va /MAN, /FBM cung nhin canh FM nén
tir gide ABMF ndi tiép = 24 = /F, = ;sdﬁM (1)Va ZAFM =90°
Xét tir gitac AENDcO £ZMAN = ZEDN =45°va /MAN, ZEDN cung nhin canh EN nén
tr gidc AENDNOI tiép = LAEN =90°(Vi ZLADN =90°)
Ta c6 ZMEN = ZMFN =90°nén tir gidc MEFN ndi tiép
= /F =/N, = ;sdﬁN@)
Mat khac 24, = 2N, (cung phu ZAMN)(3)
T (1), (2), (3) suy ra Z4, = Z4, = AABM = AAHM (ch—gn) = AB = AH
Vay MN tiép xtic véi duong tron tim A ban kinh 4B
d) Ké MP//AN (P e 4B)va ké NQ song song v6i AM (Q € AD).Chitng minh
AP = AQ

Taco: LAMP = ZMAN = ZANQ =45°(so le trong)



ZAMP = LZEMP = Z/PBE =45°

Nén tir gidc PBME ndi tiép = LPEM =90°

— PE 1 AM ma NE L AM(cmt)= P, E, N thing hang

Chung minh twong ty : 0, F, M thing hang

ZPNQ = ZQOMP =90°nén tlr gidic PONM ndi tiép = /P = /M,

Lai c6 t gidc FEMN ndi tiép = ZE, = /M, ma /E, = ZE,(dbi dinh)
— /P =/E,. Tacd PQ//BD=> LAPQ = ZABD = 45°

= AAPQvuong can tai A nén AP = AQ

Céu 4. (2,0 diém) Cho ba s6 thuc dwong a,b,cthéa a+b+c=3

¢) Chirng minh ring ab+bc+ca<3
Taco: a+b+c=3
(a+b+c)2—3(ab+bc+ca):;[(a—b)2+(b_c)2+(c_a)2}20

=S (01+b+c)2 >3(ab+bc+ca)< ab+bc+ca<3(Vi a+b+c=3)

Dau bang xay ra khi a=b=c=1

d) Tim gi4 tri nh6 nhAt ciia biéu thie P= % + 2 ¢
b~+1 ¢ +1 a +1
bZ
Taco: -2 =a—2 (1
b +1 b2+1()
2 2 2
b’ +122b= 21 < :>—c2lb > Zb @—Cjb > ab(z)
b°+1 2b b”+1 2b b”+1 2

Ta(l)va 2) = bza . >a —azb(*). Chung minh tuong tu :
+

b bc c ac
>b——; >c——(**
11 Y a2
Tu (*),(**):PZ(a+b+c)_W:>P2 3—;3P23

Dau bang xay ra khi va chi khi a=b=c=1



Ciu 5. (2,0 diém) Cho tam giac 4BCnhon (4B < AC)co cac dudng cao
AD, BE,CF cit nhau tai H. Pwong thing EF cit dwdng thing BC tai I. Puong
thing qua 4 vudng goc véi /1 tai K va cit BC tai M

¢) Chirng minh tr gidc /FKC ndi tiép va B _<
BD CD

Tacod: LAFH = ZAKH = ZAEH =90° = F, H,K, E, Acung thudc duong tron dudng
kinh AH = Z/FKH = /FEH hay /FKI = Z/FEB(1)

Ciing c6 ZBFC = ZBEC =90° = B, F, E,C cung thuoc duong tron duong kinh BC
= LFEB=ZFCB(2)

Tu (1), (2) suy ra ZFKI = ZFCBhay /FKI = Z/FCI = IFKC ndi tiép

Ta c6 : TG gidc BFEC ndi tiép nén LFEB = /FCB(3)

Ta c6 ZHDC = ZHEC =90° =Tt giac HDCEndi tiép duong tron dudng kinh HC

= /HED = /HCD hay /BED = /FCB(4)

Tu (3) va (4) suy ra LZFEB=/FCB= EBla phan giac trong goc E cuia AIED

Ma EC 1 EB = ECIla phan giac ngoai goc E cua AIED

_ Bl _cI_
BD CD

Z’) (tinh cht dudng phan giac)



d) Chirng minh M 1a trung diém ciia BC
Xét A4IM c6 hai duong cao 4Dva IK cit nhau tai H= H 13 truc tim
= MH 1 Alhay MT | Al = ZHTA=90°= T thudc duong tron duong kinh 4+
Ma F,H,E, Athudc duong tron duong kinh AH
Nén 5 diém 7,F,H.K,E cung thudc duong tron duong kinh AH
= IT.IA = IF IE (¥)
Mit khac, t& giac BFEC ndi tiép (cmt)= IF.IE = IB.IC (**)
Tir (*) va (**) = IT.I4 = IB.IC = TACB1a tlr giac ndi tiép
— T thudc dudng tron (O) ngoai tiép A4BC
K¢ duong kinh 44, cua (O)
Ta cO LATA =90°= AT L AT = AT LIAma MT L Al
= A,T,H,M théng hang
Ma ta dé chtimg minh 4 BHC 13 hinh binh hanh va M 1a giao diém cua BC va 4H
nén M 1a trung diém ctua BC
Céu 6. (1,0 diém) S6 nguyén dwong » dwoe goi 1 “so t6t” néu n+1va 8n+1déu
la cac so0 chinh phuwong
¢) Hay chi ra vi du ba “s6 t6t” 1an lwot c6 1,2,3 chir s6
Tacod n=3=n+1=4;8n+1=25d¢u 1a cac sd chinh phuong
n=15=n+1=1681n+1=121d8€u la cac sb chinh phuong
n=120=n+1=121,82+1=961déu 1a cc sb chinh phuong
Vay n=3,n=15,n=1201a ba sd tot
d) Tim cdc s6 nguyén k théa man [k|<10va 42+ k12 hgp s6 v6i moi nl1a “so
tot”
Ta cod n+1va 8n+11a hai s6 chinh phuong
Néu n=1(mod3)=>n+1=2(mod3)= kim

Néu n=2(mod3)= 8n+1=2(mod3)= kim

Vay n:3 , ’

V6i k e {1;-1;5-5;7;-7;-9;-10}thi 4k +11a sO nguyén to

V6i k e {0,42;43;+4;+6,48;9;101 dé thiy 4n+kkhac 2 va 3 nén 4n+k 1 hop sb
Vay k e{0;42;43;+4;+6;18;9;10}



