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? Pé thi gom ¢6 01 trang
Cau 1. (1,5 diém)

Cho biéu thic p:(@—@ JE—MEJ ( Ja ++b

b a
duong thod man q # 4b

a) Rut gon biéu thuc P.

b) Tinh gia tri ctia P khia® +b° =14ab.
Cau 2. (2,0 diém)

1. Giai h¢ phuong trinh:

3

) vO1 a va b 1a cac so thuc

b
\/;—2\/5 a—4b )

2_
2. (Gia1 phuong trinh 2 +2x x+6:4.

x*+3 x*-2x+3

Cau 3. (1,5 diém)
a) Ching minh rang \/2(x2 —1)<

. vaol 21

b) Tim gia tri nho nhét cua biéu thirc P:\/l—i2 +\/1—i+,/1—i VOl x,y,z la cac s6 thuc
X y Z

khong nho hon 1 va thoa man Jx + y+\/;:\/xy7.
Cau 4. (2,0 diém)
1. Tim tat ca cac so c6 hai chit so ab sao cho ab + ba 14 so chinh phuong.
2. Cho hai déng so1, A va B. Néu chuyén 100 vién so1 tur déng A sang déng B thi s6 soi ¢
dong B gap doi $0 $0i O dong A. Con néu chuyen mot sO vién so1 tu dong B sang dong
A thi s6 s0i ¢ dong A gap 6 1an s soi ¢ dong B. Hoi dong A c6 it nhat bao nhiéu vién

s017?
Ciu 5. (3,0 diém) Trén duong tron duong kinh 4B, lay cac diém C va D sao cho BC=

BD<%AB. Goi E la diém doi xtng v6i D qua duong thang BC, AE cét tia CB tai F, cat
duong tron (B,BC) tao H(H #E),CH cat AB tai I.

a) Chirng minh DC 1a tia phan giac cua goc ADE .

b) Chung minh ndam diém B,D,F,H va I cung nam trén mot duong tron.

¢) AD cat duong tron ngoai tiép tr gidc BFDH tai J (J#D),JF cat CD tai K. Ching minh
DH di qua trung diém ctia doan thang JK .
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Cau 1.
a. Voi1a # 4b, ta co:

P_(i_l 1_£] [Va+2db)(Vasb)
Jb Ja ) | (Va-24b)(Ja+2vb) a—4b
_[\/5_4\/5].[a+3@+2b_ b )_a—4b_a+\[3a_b+b_a+3\/ﬁ+b
b a a—4b a-4b | Jab  a-4b  Jab

b.Tacod a*+b* =14ab < (a+b)’ =16ab <> a+b=4Jab , do a,b 14 cac s6 thuc duong. Khi

a+3\ab+b 4ab+3ab
Jab Jab

do: P=

Cau?2.
1. Piéu kién: x+3y>0,x#2y(*).

Tur hé phuong trinh ban dau:

3 10 3 3
- = =
2x—y  Jx+3y 22— ,/x+3 42x—y x+3y
3 = &
9-2x+y 5 9 9 5
— = —1- =7 — =
25—y x+3y 2x—3 x+3y 2x-y x+3y
1 1 .
Pit a= b= . Kh1 d6 hé phuong trinh trén tro thanh:
: 7 [—x+3y p g

3a+10b=5 3a+10b=5
T #(1)
Oa—-5b=28 18a—-10b=16

Léy (1) va (2) cOng vé theo vé, ta dugc: 2la=21<a=1.Két hop voi (1) suy ra
—3a 2 1

b_
0 10 5
( 1 _1
dx—vp 2x—y=1 Ix—1v =1 —
Do do: < g = -~ / & , thoa man (*).
I 1 | x+3y=5 |x+3y=25 |y=7
| JX+3Yy S

Vay nghiém cua h¢ phuong trinh [a x=4,y=7.
2. Tathay x> —2x+3>0,Vx va x=0 khong phai 1a nghiém cua phuong trinh.
x*+3

bit 1= . Khi d6 phuong trinh ban dau tr¢ thanh:

X



55 2 -1
2 a2 5 =5
x+3 x°+3
-2
X
S(t=2)+(2¢-1)¢
<:>5+ﬂ 4 ( ) ( ) =4 &2 +4t-10=4¢ - 8¢
t -2 t(t-2)
: f=>5
<2 -12t+10=0 -
_x_5+\/§
‘ X +3 ; - -
Truong hop: t=5< =5ox -5%x+3=0& . (thoa man)

X 513
2

4.3

Truong hop: t=1< =1 x* —x+3=0. (vO nghiém)

Cau 3.
a. Theo bat dang thirc AM —GM i s6 duong ~/2x-2,+/x+1, ta co:
\/2(x2—1) :\/2x—2-\/x+1 = 2x—22+x+1 = 3x2_1,Vx21
Déu bang xay ra khi va chi khi v2x—2 =vx+1 < 2x-2=x+1<x=3.
b. Do v61 Vx, y,z>1. Khi do két hop voi cau a, ta co:
3x—1 ap—1l 32—l
P_\/x2—1+\/y2—1+\/zz-—l< 22, 22 22 _3x-1 3y-1 3z-1
X ¥ z X Y z 2\/_x 2\/—y 2\/_2

| | |
=1

X

Tir gia thiét co Vx +y +vz =z ©

Theo bat dfmg thl'Ic AM —GM thi:

1111/111(11)111 11 1
i i | ] i | e £ | i | =]
\/_ \/_ \/_x 2\x y) 2\y z) 2\z x) x y z X y z
Nguyén Tran Hoang - Truong PH Su P! 1am Ha No1 - K73

Tir(*)tatiéptuccé:Ps ? 2 =2\2.

NI J—
Dau bang xay ra khi va chi khi: x=y=2z=3.
Cau 4.
a.DétA:a_b+b_a:10a+b+10b+a:11(a+b).

Vi ab léxsécé’hai chit s0 nén a #0. Ta thay 1<a+b<18. ’ , ’

Gia su A la so c,hinh phLEO’ng, thi khi phan tich 4 thanh cac thwra s6 nguyén to thi SO mil cac
thura s6 nguyén t0 phai chan, tec la giasu 4= p/" - p,“...p/" ,vOicac p,, p,,...p, 1laco sd nguyén
to thi a,,a,,...,a déu la so chan.

Do do, néu A khong chia hét cho 11 thi so mii cia s6 nguyén 11 khi phan tich s& 1a 1 , mau
thuan.



Khi d6 a+b:11=a+b=11. Hay ta c6 cac cdp gia tri sau thoa man:

(a:0) €4(2:9)3(3:8)3(4:7):(5:6)3(6:5)3 (7:4)3(8:3)3(%:2)}

Thr lai ta thay thoa man. Vay c6 s ¢6 hai chit s0 ab can tim 1a:

ab € {29;38,47,56,65,74,83,92)

b. Goi s6 vién s0i ¢ hai dong 4, B 1a x,y. Theo bai ta co:

Néu chuyén 100 vién tir dong 4 sang dong B thi s0 s6i & B gap 2 lan s6 s6i & 4, tirc 1a
2(x—100)=y+100(1).

Néu chuyén mot s6 vién tir dong B (gia st 1a « ) sang dong A4 thi so s6i & 4 gap 6 lan s6 soi
0 B,tucla x+a=6(y—a)
Tu (1)(2), co:

7. 1404300 7a+1800
2x—y=300 |2x—y=300 -y IaE T BT
|6 70 " |12y-2x=14a |  14a+300 3(a+1)

— X = — —
¢ ¢ y=—2 2 2T 4a+
g " . 11 11
3(a+1)

Vi y nguyén nén nguyén hay a+1:11, do ged(11,3)=1.

Suy ra a=11k—1,k 1a so nguyén duong. Khi do: {x = Tk+1632 7.1+163=170 :
y =14k +26

Khi £ =1. Thu la1 vé1 x =170, y =40 thoa man.

Véy s0 i it nhat cia dong A 1a: 170 .

Cau 5. Go1 O la trung diéem 4B, nén O la tam duong tron duong kinh 4B .
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a. TUr gia thiét BC=BD, nén C,D ddi xtng nhau qua 4B.Ma D,E d6i xtmg nhau qua BC
nén CB vuong goc DE . (1)

Mit khac C,D thudc duong tron duong kinh nén ACB = ADB =90, hay AC vudng goc BC.
e -

Tu (1)(2) suy ra AC song song v61 DE hay CDE = ACD = ADC do d6 DC la tia phan giac
ADE .

b. Ta c6: ABC =ADC (do cung chan cung AC cta (0) ) (3)

Ma do DC 1a tia phén gidc ADE nén ADC =CDE =CHE . (4)

Tu (3)(4), ta c6 tir gidac IBFH noi ti€p. (5)

Ta la1 c6: DBF = DAC (do cung bu vo1 goc DBC ).

Mit khac: DAC =2DAB=2DCB=2DCF =DCE (do D,E d6i xing qua BC ).

Va DCE = DHE (do clng chin cung DE clia dudng tron (B,BC) ).

Suy ra DBF = DAC = DHE hay t& gidc BHDF ndi tiép. (6)
Tu (5)(6) suyra 5 diém [,B,F,D,H cung thuoc mot duong tron.




c. Ta co: DJF = DBF (do cung chan cung DF ciia duong tron ngoai tiép t giac BHDF ). Va
DBF = DAC (do cung bu vo1 goc DBC ). Suy ra DJF = DAC hay JF song song vo1 AC.
Go1 G,L la giao diém cua HD va AC,JK . Ta thay GC vuong goc vo1 CB nén GC la ti€p
tuyén cta dudng tron tim B, ban kinh BC. Hay GC* =GH -GD . (7)
Mit khdc AHG = DHE = DAC (theo 6) v6i AGH chung nén sAGH ~aDGA(g.g)
Suy ra: ol _GH G4 =6H.DG. (8)
DG GA
Tu (7)(8) suy ra GC? =GA® < GC =GA. Nhu vay HD di qua trung diém AC.
Khi do: LA~ W 3 < LJ =LK . (theo dinh ly Talet va JF song song vo1 AC). Vay HD
AG pG GG
d1 qua trung diém JK .



