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Mén thi: TOAN (CHUYEN TOAN)

DE THI CHINH THUC Thoi gian lim bai: 150 phiit (khing ké thoi gian giao dé)

Cau 1: (1,5 diém)

y 1 9-x Jx+1 . ,

a) Cho céac biéu thuc P(x)=—+ =—— vO01 x>0. Tim sO nguyén X
) (x) B Q(x) i guy
P(Y) _

nho nhét théa min < l
Qx) 2

b) Tinh gid trj cita biéu thire F= 2%~ 20 +55%7-32x 4012\ o 7 iang
x* —10x +20

sir dung may tinh cam tay).
Céu 2: (2,0 diém)

a) Trong mat phang toa do Oxy, cho parabol (P):y = x’, duong thing (d) co hé sd goc k va
di qua diém M(0; 1). Chimg minh rang v&i moi gia tri ctia k, (d) ludn cat (P) tai hai diém phan biét
A va B c6 hoanh d6 X, X, thoa diéu kién |x, - x,|> 2.

. X +y’ =9
b) Gidi hé phuong trinh .
x> +2y° =x +4y

Cau 3: (1,5 diém)

Cho phuong trinh x> —2(m+1)vx* +1+m? —m—-2=0 (1) (x 12 4n sd).

a) Giai phu’O'ng trinh (1) khi m =0.

b) Tim tt ca cac gi4 tri cia m dé phuong trinh (1) c6 bon nghiém phén biét.
Cau 4: (3,0 diém)

~ Cho duong tron (O) c¢6 tam O va hai diém C, D trén (O) sao cho ba diém C, O, D khong

thang hang. Goi Ct 1a tia do6i cua tia CD, M 1a diém tuy y trén Ct, M khac C. Qua M ké cac tiép
tuyén MA, MB véi dudng tron (O) (A va B 1a cac tiép diém, B thudc cung nhé CD). Goi I 1a
trung diém cua CD, H la giao diém cua duong thang MO va duong thang AB.

a) Ching minh tir giac MAIB noi tiép. o

b) Chirng minh duong thang AB luén di qua mot di€ém c6 dinh khi M di dong trén tia Ct.
MD HA’

MC HC*’

¢) Ching minh ——

Céu 5: (2,0 diém)
a) Cho a, b, ¢ 1a cac sb duong thay d6i va thoa mén diéu kién +/ab ++/bc ++/ac =1.
2 2 2
a b c
+ + :
a+b b+c c+a
b) Tim tit ca cac s nguyén duong n sao cho n? + 3" 1a mot sb chinh phuong.

Tim gia tri nho nhét cua biéu thirc E =

Hét

Thi sinh khong dwoc st dung tai li¢u. Giam thi khong gidi thich gi thém.
Hovaténthisinh:...................... Sébaodanh 1.,
Chitkycuagiamthi I :..................o...... Chitkyciagiamthi 2 ...,
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HUONG DAN CHAM — PAP AN — THANG DIEM

Cau Pap an Pié¢m
a) Cho cac biéu thirc P(x) = l+ 9_—X, Qx)= @ voi x> 0.
X + 3\/; \/;
p 1 0,75
Tim s6 nguyén x nhé nhit théa man (x) <—.
Qx) 2
Taco Q(x)=14—=>0,Vx >0. Do do 2 <L s 2p(x) < Q(x) 0.25
NS CO N ) ’
<:>2(l+ X ]s&+l<:>3x—5\/§—220 0.25
, X x+3x Jx
a5 | < (Vx-2)3Vx+1)20eVx 22 x24 (i 3x +1>0), 05
diém) Vay gié tri nguyén nho nhit ciax can tim 13 x = 4. ’
x 2x* —21x° +55x” — 32x — 4012
b) Tinh gi tri ciia biéu thirc F = khi x=5-/3
) g : x? —10x+20 0,75
(khong diing may tinh cam tay).
Tacod x=5-/3 suyra 5—x=~/3.Dodé (5-x)* =3 x>—10x+22=0. 0,25
2 2
Ta c6 F:(X 10X+222)(2X x+1) 4034' 0.25
x —10x+20
3 x2 Ay 2 —4034
Ma x" -10x+22=0 nén x" —10x+20=-2. Suy ra F=—2=2017. 0,25
a) Trong mit phang toa d9 Oxy, cho parabol (P):y =x*, dwong thing (d) c6 hé
s6 géc k va di qua diém M(0; 1). Chirng minh ring véi moi gia tri ciia K, (d) ludn
cat (P) tai hai diém phan biét A va B c¢6 hoanh dd X,, X, thoéa diéu Kién 1,00
|x1 - x2| > 2.
Puong thing (d) c6 phuong trinh y =kx +1. 0,25
Phuong trinh hoanh d6 giao diém cua (P) va (d) 1a x> —kx —1=0 (1).
, |Taco A= k* +4>0, voi moi k nén phuong trinh (1) c6 hai nghi¢m phan bigt. Suy ra | 0,25
2.0 (d) ludn cat (P) tai hai diém phan biét.
diéin) Theo dinh ly Vi-ét, ta c6: X, +x, =k, X,x, =2. 025
Suyra (X, —X,)" =(x, +x,)’ —4x,x, =k’ +4 >4, ’
Do d6 |x, —x,|2 2 (dau “=" xay ra khi k=0). 0.25
3 + 3 — 9 1
b) Giai hé phwong trinh Xy 1) . 1,00
x’+2y’ =x+4y (2)
Nhan hai vé phuong trinh (2) cho 3, ta duoc 3x* +6y° = 3x + 12y (3). 0,25
Trir hai phwong trinh (1) va (3) vé theo vé, ta duge (x -1’ =(2-y)’ © y=3-x. 0,25
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Thé y=3-x vao (3), taduoc x’ —3x+2=0<x=1 hodc x=2. 0,25
Voi x=1thi y=2.Véi x=2 thiy=1. 025
H¢ phuong trinh c6 hai nghiém (2; 1), (1; 2). ’
Cho phwong trinh x> —2(m+1)Vx*+1+m> —m—-2=0 (1) (x 1a 4n sd). 0.50
a) Giai phwong trinh (1) khi m=0. ’
Khi m =0, phuong trinh tr¢ thanh x* —2+/x* +1-2=0. 095
Dit t=vx>+1,t>1. Ta c6 phuong trinh t* —2t—3=0<>t =3 hogc t=—1 (loai). ’
Véi t=3,khido Vx’+1=3x’ =8 x=422. 0,25
b) Tim tit ca cdc gia tri cia m dé phwong trinh (1) cé bon nghiém phén biét. 1,00
Pit t =vx” +1, t>1 phuong trinh tré thanh t> —2(m+1)t+m? —m—-3=0 (2). 0,25
(1) c6 4 nghiém phén bi¢t < (2) c6 2 nghiém phan biét t, t, cung lén hon 1
(13 5 A0 0.25
dtém) = (tl — 1)(t2 — 1) >0 ’
t,—1+t,-1>0
A'>0 (m*+2m+1)—(m°-m-3)>0
St —(t+t,)+1>0{m’ - m-3-2m+2)+1>0 0,25
t,+t,-2>0 2m+2-2>0
3m+4>0 m>—4/3
S{m’-3m-4>0<{m<—-lhoicm>4 < m>4. 0.25
2m >0 m >0
Vay véi m > 4 thi phuong trinh da cho c6 4 nghiém phan biét.
Cho dudng tron (O) c6 tim O va hai diém C, D trén (O) sao cho ba diém C, O, D
khong thang hang. Goi Ct la tia doi cua tia CD, M la diém tuy y trén Ct, M khac
C. Qua M ké cac tiep tuyén MA, MB v4i duong tron (O) (A va B 1a cac tiep 1.00
diém, B thudc cung nhé CD). Goi I 1a trung diém ciaa CD, H 1a giao diém cia |
dwong thang MO va duwong thang AB.
a) Chirng minh tir gisc MAIB ni tiép.
4
(3,0
diém)
MA, MB la cic tiép tuyén ciia dudng tron (0)= MAO = MBO = 90°. 0,25
I 14 trung diém ctia CD nén OI L CD = MIO = 90°. 0,25
Suy ra cac diem A, I, B cung thudc duong tron duong kinh MO. 0,25
Vay tir gidc MAIB ndi ti€p duong tron duong kinh MO. 0,25
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b) Chirng minh dwong thang AB luén di qua mét diém c6 dinh khi M di dong

trén tia Ct. 1,00
Céc tiep tuyen tai C va D cat nhau tai Q nam trén dudng thang OL.
Ta c6 AMAC ddng dang véi AMDA (M chung vi MAC = MDA = %sd@ ).
Suy ra MA _MC _ MA? = MCMD.
MD MA 0,25
Ma AMAO vudng & A c6 dudng cao AH nén MA® = MH.MO .
Suy ra MC.MD = MH.MO :>M—C = M—O Do ¢6 AMCH va AMOD dong dang.
MH MD
Tir &6 CHM = ODM . Suy ra tit gidc CHOD néi tiép (1).
Tt giac QCOD c6 OCQ = ODQ = 90° nén ndi tiép duong kinh OQ (2). 0.25
Tir (1) va (2) ta c6 ndm diém C, H, O, D, Q thudc duong tron dudng kinh OQ. ’
Suy ra QHO = 90°. Do d¢6 QH L MO tai H.
Ma AB L MO tai H. Do d6 hai duong thing QH va AB trung nhau. Suy ra Q nam | 0,25
trén duong thang AB.
Vidva (0) vaC,D,Ico dinhnén Q co dinh. 0.95
Vay AB luon di qua mot diém co dinh Q khi M di dong trén tia Ct. ’
MD HA’
¢) Ching minh ——= . 1,00
MC HC
Hai tam giac MBC va MDB co M chung va MBC = MDB = %sd]é_é nén dong dang. | 0,25
MD MB _ BD _MD _ MB* (BDY
Suy ra = = = = > = ( J (3). 0,25
MB MC BC MC MC BC
Lai ¢ CAH = CDB = sdBC (4).
Ma AMCH dong dang véi AMOD nén MHC = MDO .
—_— — —_— © _ COD _— 0325
Suy ra AHC =90°+ MHC =90°+ CDO =90° + M =180°— %COD
1 ——\ | = ==
= —(3600 - COD) = ~sdCAD = CBD (5).
2 2
T (4), (5) ta c6 hai tam gidc AHC va DBC dong dang. Suy ra BD = HA (6).
BC HC
) 0,25
MD HA
T (3)va(6)suyra —= .
(3) va (6) suy MC - HC
a) Cho a, b, ¢ 1a cc s6 duong thay doi va théa mén diéu kién /ab ++/be + Jac=1.
X 2 a’ b? ¢’ 1,00
Tim gia tri nhé nhat cia bieu thirec E = + + .
5 a+b b+c c+a
2,0 2 2
diém) Ta co — b+azb22 a b.azb =a
a+ a+ 0.25
, ) b’ b+c ¢’ c+a
Chtrng minh tuong tu ta c6 + > b, + >cC.
b+c 4 c+a 4

Trang 3/4




Cong cac bat ding thirc trén vé theo vé ta duoc

a’ b’ ¢ a+b b+c c+a
+ + + + +

>a+b+c
a+b b+c c+a 4 4 4 0,25
a’ b’ ¢’ a+b+c
+ + > .
a+b b+c c+a 2
Doa+b22\/£,b+022\/a,c+a22\/anéna+b+czx/E+\/E+\/E:1.
2 2 2 1 ) . 0725
Suy ra - b +-5 Z—~Déngthfrcxéyrakhla:b:c:l.
a+b b+c c+a
VéygiétrinhénhétcﬁaElé %,datdu:qctaia=b=c=%. 0,25
b) Tim tét ca cac s6 nguyén dwong n sao cho n” +3" 13 mdt s6 chinh phuwong. 1,00

Goi m 12 s6 nguyén duong théa man n® +3" =m”. Khi d6 (m —n)(m+n) = 3".
Suy ra ton tai s6 tu nhién k sao cho m—n=3" va m+n=3""% 0,25
Vim-n<m+n nén k<n-k,dodéo n—-2k>1.

Néun-2k=1thi 2n=(m+n)—(m—-n)=3""-3=3*3"* 1) =33 - 1) = 2.3
Vivay n=3"=2k+1.

+Néu k=0 thi n=1. 0,25
+Néu k=1thin=3.

+Néu k>2 thi 3* —1=23""+3"2 +---+3+1) > 2k (¥).

Néu n—2k>1thi k<n-k—-2.Dodo 3 <32,

Suyra 2n=3"%-3">3"* 32 =323 1) =8.3", 0.25

Ap dung (¥),tacd 3" 2 >1+2(n-k-2)=2n-2k-3.
Suy ra 2n >8(2n—-2k-3) <8k +12>7n.

Mit khac n>2k +2 nén 7n > 14k + 14, mau thuan.
Vay n=1 hodc n=3.

0,25

Cach khac:
Gia str n> +3" =m? (1), véi m 14 s6 nguyén dwong, m>n.

Khi d6 (m—n)(m+n)=3".Suyra m+n=23", m—n=23%, véi p, q 1a cac sb tu nhién 0
vap>q. 2

p—q _
L NP RS T SO BV DR L At SN S S
m-—-n m-n m-—-n 2

Ta co

Suyra n’ +3" <4n’ = 3" <3n’ (). 0,25

Thr truc tiép n=1,n=2,n=3 thoa man (2), nhung chi c6 n=1,n=3 théaman (1). | 0,25

Ta chirng minh (2) khong dung véi n>4.

That vay:

+n=4:3">34".

+ Gia sir 3" >3n” voi n>4.

+Suyra 3" =33">3.3n" =3(n+1)> +3(2n° —2n—1)>3(n+1)’ v6i n > 4.
Vay bai toan c6 hai nghiém n =1 hodc n=3.

0,25

- Hoc sinh lam cach khac dap an nhung két qua ding van cho diém toi da.
- Diem toan bai cham diém 1é dén 0,25.
- Pap 4n gom 04 trang.

Hét
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