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Cau 1. (3,0 diém)

\/2y—x :\/5x—y—1

Giai hé phuong trinh .
2J2y—x—-y"-3=2x"+y-3xyp

Ciu 2. (3,0 diém)
Tim tat ca cac ham f xac dinh trén tdp so thyc R thoa man diéu kién f(1)=5 va

(x—y).f(x+y)—(x+y).f(x—y) = 4xy(x2 —y2> v6i moi s thue x, y.
Cau 3. (3,0 diém) , , ‘ ,

a) Cho x,y la hai s6 nguyén duong phan bi¢t bat ky, chirng minh rang tich so
(16x+y).(x+16y) khong phai la liy thira nguyén duong cia 2.

b) Tim tét c4 cdc nghiém nguyén (x;y) cua phuong trinh x* —y* =2xy +8.

Ciu 4. (5,0 diém)

Cho hai duong tron (O;R) va (O;R’) voi R<R', cat nhau tai 4 va B sao cho
OAO' =90°. Pudng thing 00’ cét duong tron (O;R) tai C,D va cat duong tron (O;R') tai
E,F sao cho cac diém C,0,E,D,O',F nim trén duong théng theo tht tu d6. Tia BE cét
duong tron (O;R) tai K (khac B) va cit doan thang AC tai M . Tia BD cat duong tron
(O;R') tai L (khéc B) va cit doan thang AF tai N.

a) Ching minh ba diém 4,C, L thang hang.

b) Tinh KE.LN theo R, R'.

KM .LD

Cau 5. (3,0 diém) , , ,

Co tat ca bao nhiéu cach lay cung luc ba thé tir hop dung 20 thé dugc ghi s6 tir 1 dén 20
sao cho cac sb ghi trén ba thé do6 1a dg dai ba canh cua mot tam giac?
Céu 6. (3,0 diém) , q

Cho ba s6 thyc duong x,y,z. Tim gia tri nhé nhat cua biéu thuce

P=|2+1 (XHJ(EHJ—M.
y z x 3 xyz

- Thi sinh khong dvoc sur dung tai lieu. Can b coi thi khong giai thich gi thém.
- Thi sinh khéng dwoc sir dung may tinh cam tay.
-Hovatén thi Sinh:.................ooooovveeeiiiiii - 86 bdo danh...........oooovoeoa...
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(Ban hudng dan nay gom 06 trang)

Cau \ Noi dung DPiém
Ciu 1. (3,0 didm) Giai hé phuong trinh {\/Zy Rk (1) 3.0
2J2y—x-y"-3=2x"+y-3xy (2)
Pidu kién: %s y<5x. 0.25
(1)<:>\/5x—y:\/2y—x+1<:>5x—y=l+2 2y—x+2y—x
0.5

& 22y—-x=6x-3y-1 (3)

Thay (3) vao (2) ta duge: 6x—3y—1-3> -3 =2x"+y-3xy
<:>2x2—3(y+2)x+y2+4y+420 0.5

& 26 =3(y+2)x+(y+2) =0

x:y+2 y:x_2 0
e - .
x=y+2 y=2x-2
2
e V61 y =x-2, thay vao (3): 2vx—4 =3x+5 (v0 nghiém). 0.5

e Véi y=2x-2, thay vao (3): 2\/3x—4:5<:>x=%:>y:2—69 (théa man diéu 0.5

kién).

41 29
; j 0.25

Vay hé phuong trinh da cho c6 nghiém duy nhat: (x;y)= (E’?
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Cau 2. (3,0 diém) Tim tit ca cac ham f xac dinh trén tap s6 thuc R thoa man diéu

kién f(l) =5va (x—y).f(x+y)—(x+y).f(x—y) =4xy(x2 —yz) v6i moi s thue x, y. 3.0
Xét phuong trinh: (x—y).f(x+y)—(x+y).f(x—y):4xy(x2—yz),Vx,yeR (1) 05
Thay x=y =1 vao (1) ta duogc: f(0)=0. '
Dit g = x+y va b=x—y, phuong trinh (1) viét lai:

b.f(a)-af(b)=(a*~b)ab, Ya,b R @) 0-5
Véimoi a=0,b+0, (2)<:>M_a2:¥_b2 3) 0.5
a
Thay a = x, b=1 vao (3) ta dugc: M—)CZ:&—12:4 0.5
X
Dod6 f(x)=x"+4x,Vx#0.Do f(0)=0 nén f(x)=x"+4x, VxeR. 0.5
Thit lai, ham f(x)=x"+4x théa min dicu kién dé cho. 0

Vay ham cén tim 18 f(x)=x’ +4x.
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Céu 3. (3,0 diém)
a) Cho x,y 1a hai s6 nguyén duong phan biét bat ky, ching minh rang tich sd| 1.0
(16x+y).(x+16y) khong phai la lity thira nguyén duong cua 2.

Gia str ton tai hai s6 nguyén duong phan biét x, y dé (16x+y).(x+16y) 1a liy thira
nguyén duong cta 2. Khido tontai a =16x+y=2", b=x+16y=2".
léx+ y=a
16x+256y =16b

1

256x+16y=16a a
=16a-b=255x>0=>—>—

Tu do: { :>16b—a:255y>0:>%<16 0.25

x +16y=>b b 16

Dodé;i<%=2m—"<16@—4<m—n<4@|m—n|<4 (1) 0.25

Taco: 4" (4" —1)=4"-4"=a’ -b* =15.17(x* = " 117

= (47" =1)117 = 4"" =1(mod 17)
4* =256 =1(mod 17) 1 lily thira nguyén duwong bé nhét ciia 4 dong du 1(mod 17)
nén (m—n)i4  (2)

0.25

Vixzy=>m#n=>m—-n#0 nénti (2) suy ra |m—n|>4,méuthu5nvc’ri(1).

Vay tich s0 (16x+y).(x+16y) khong phai la lity thira nguyén duong ctia 2, vé6i hai| 0.25

s6 nguyén duong phan biét x, y bat ky.

b) Tim tat c4 cdc nghiém nguyén (x;y) cta phuong trinh x* —)* =2xy +8. 2.0

Néu x=0 thi y=-2,néu y=0 thi x=2. 0.5

Ta xét trudng hop ca x va y déu khac 0.
Trwong hgp 1: xy <0
-Néu x>0 va y<0 thi X’ =y’ +2xy+8<8.

Véi x=1 (thda x* <8) thi y" +2y+7=0, PT ndy khong c6 nghiém nguyén. 0.5
-Néu x<0 va y>0 thi y° —x’ =2xy—-8<—2xy (1)

Mit khac y* -x’ =y’ +(—x)3 >y’ +(—x)2 > 2xy, mau thuan véi (1).

Truwong hop 2: xy >0 0.25
Khi d6 2xy+8>0,suyra x’ =y’ >0=>x-y>0. '
+Néu x—y =1 thi dugc phuong trinh: (y+1)’ ' =2(y+1)y+8 y’ +y-7=0,

PT nay khong c6 nghiém nguyén. 05

+Néu x—y>2 thi 2xy+8=x" -y’ =(x—y)[(x—y)2+3xy}22(22+3xy) =xy<0

(mau thuan véi xy > 0).

Viy phuong trinh da cho ¢6 hai nghiém nguyén la: (x;y)=(0;-2) va (x;»)=(2:0). | 0.25
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Ciu 4. (5,0 diém) Cho hai duong tron (O;R) va (O';R') véi R<R', cit nhau tai 4 va B
sao cho 040’ =90°. Puong thing 00’ cét dudng tron (O;R) tai C,D va cit dudng tron
(O;R') tai E,F sao cho cac diém C,0,E,D,O0',F nam trén dudng thang theo thir ty do.
Tia BE cét dudng tron (O;R) tai K (khac B) va cit doan thing AC tai M . Tia BD cit

dudng tron (O';R') tai L (khdc B) va cét doan thing AF tai N.

: A 2 \ 2.0
a) Chung minh ba diém 4,C, L thang hang.
L
K
A
C OE D O’ F 0.5
B
Hinh v& dung cho 0,5 diém
CAL = CAO+0AO0' +O'AL 0.5
Tacé:@:@,@:@:M:%L%ﬁ:%t@ 0.5
Do d6: CAL = ACD+90°+90°— ABL = ACD +180°— ABD =180° (do t&r giac ACBD noi 05
tiép nén ACD = ABD ). Suy ra 4,C, L thang hang. '
B) Tk =t o RoR 3.0
KM .LD
Chung minh tuong ty ciu a) ta duoc: K, 4, F thang hang.
Ap dung dinh 1y Menelaus vao tam giac CME va duong thang KAF , ta duoc 05
KE AM FC_, '
KM AC FE
Ap dung dinh 1y Menelaus vao tam giac FND va duong thing LAC , ta dugc
LD AN CF_ 0.5
LN AF CD
Tir (1) va (2) suy ra KE'LN:AC'FE'AN.CF:AC‘AN'FE 3) 0.5
KM LD AM FC AF CD AM AF CD
Ta c6: AOO' =24CF, A0'0=24FC,ma A00'+A0'0=180°—040' =90° nén
ACF + AFC = 45°, 05
Ta co: MAN =CAF =180°—( ACF + AFC| =180° - 45°=135°. '
MBN = EBA+ ABD = EFA+ ACD = 45° (do cac tir gidc AFBE va ACBD noi tiép).
Do 46 AMBN nbi tiép, suy ra AMN = ABN = ABD = ACD = ACF . 0.5
— MNJCF = A€ _AE )
AM AN 05

KE LN FE 2R R

Thay (4) vao (3) ta duoc . = = =—.
y@ ) " KM LD CD 2R R
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Céau 5. (3,0 diém) C6 tat ca bao nhiéu cach Iy cung luc ba thé tir hop dung 20 thé duoc
ghi so tr 1 dén 20 sao cho céc sb ghi trén ba thé d6 1a 46 dai ba canh cia mot tam gidc?

3.0

Goi x,y,z 12 sO ghi trén 3 thé dugc 14y ra thoa yéu cau bai toan.
bit A, ={(x;y;z)|x;y;ze{1;2;...;20},x<y<z, x+y>z}.
Ta thay: |A,|=|A,|=|A,|=0 vakhi x=1 thi |A_|=0.

86 cach 14y thda man yéu cau bai toan 1a S = |A,|+|A]+|Ag]+...+[A,|.

0.5

Trudng hop 1: z 1a 56 chin, z=2m, (2<m<10).

+Xét 2<x<m,khid6 z=2m22x=z—x2x. Tu x+y>z=>y>z-x>x.
Suyra z—x+1<y<z—1.S6cachchon y la: (z—1)—(z—x+1)+1=x-1.

+Xét m<x<2m-2,khi d0 x+y>2x>2m=z (thoa diéu kién).

Suyra x+1<y<z-1=2m~1.S0 cach chon y l1a: (2m—1)—(x+1)+1=2m-x~1.

0.5

Vay voi z=2m, (2<m<10) thi
m 2m-2 (m_l)m 3m_1

A=Y (x=1)+ D> (2m—x-1) =

x=2 x=m+1

+(2m—1)(m—2)—T(m—2)=(m—1)2.

0.5

Truong hop 2: z 145618, z=2m+1,(2<m<9).

+Xét 2<x<m,khidd z=2m+1>2x=>z—x>x. Tu x+y>z=>y>z—-x>x.
Suyra z—x+1<y<z-1.S6cachchon y la: (z—1)—(z—x+1)+1=x-1.

+Xét m<x<2m-1,khid6 x+y>x+(x+1)=2x+1>2m+1=z(thoa diéu kién).
Suyra x+1<y<z—1=2m.S6 cach chon y l1a: 2m—(x+1)+1=2m—x.

0.5

Vay voi Z=2m+1,(2£m£9) thi

AL=S (1) 3 (2m-x) = (m_zl)m+2m(m—1)—37m(m—1)=m(m—l).

x=2 x=m+1

0.5

Vay tong tat ca cac cach iy ba thé thoa man yéu cau bai toan la:
S = (JAy| + A+ + A )+ (|As]+]AS |+ +|Ay))

10 9
= (m=1) +> m(m—1)=285+240=525.
m=2 m=2

0.5
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Céu 6. (3,0 diém) Cho cac s6 thuc duong x,y,z. Tim gia tri nho nhat cta biéu thic
P (ZH] £+1J_M. 3.0
z X 3 xyz
al =a, Y , z =c, suy ra: abc=1vé£=£,l=é,£=£. 0.5
Jxyz Jxyz Jxyz y bz ¢ x a
+b)(b+ +
a6 P=| 211 [é+1 (£+lj—(a+b+c):(a J(bxe)(e a>—(a+b+c)
b c a abc 0.5
=(a+b)(b+c)(c+a)—(a+b+c) (do abc=1).
Ta co: (a+b) b+c)(c+a):ab(a+b+c)+bc(a+b+c)+ca(a+b+c)—abc
:(a+b+c)(ab+bc+ca)—1
Do d6 P=(a+b+c)(ab+bc+ca)—1—(a+b+c) 05
=(a+b+c)(ab+bc+ca—1)-1
Ap dung BBT AM-GM cho ba sb ab, be, ca ta duoc: 05
ab+bc+ca>33/abbcca=3 (1) '
Ap dung BPT AM-GM cho ba s a;b;c ta duoc:
a+b+c>3:/abc =3 () 0.5
Déngthfrcc"r(l)vé@)xéyrakhi a=b=c=1.
Do dé P>3(3—-1)—1=5va P=5 khi a=b=c=1hay x=y=z. 0
Vay gia tri nhé nhat ciia P bang 5 dat dugc khi x=y=z. '

* Luu y:

Néu thi sinh lam bai khéng theo cdch néu trong hwéng dan cham nhung ding thi van

cho i s6 diém tirng phan nhw huéng dan quy dinh.
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