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Cau 1. (4 diém)

a) Chtng minh biéu thic S =»’ (n+2) +(n+ 1)( P~ Sn+ 1)— 2n—1chia hét cho 120,
v6i nla sd nguyén

b) Tim nghiém nguyén cua phuong trinh (2x+y)(x—y)+3(2x+y)-5(x—y)=22
Cau 2. (4 diém)

Va  3a+5Va )(\/51)2 (a>0]
a-1 aJa—a—Ja+1) 4Ja |lazl

x(x2+y2)—40y:0
X' +6y°—40=0

a) Rut gon biéu thuc P =(

b) Giai h¢ phuong trinh {

Cau 3. (4 diém)

a) Tim tit ca cac gia tri ctia tham s& m dé phucrng trlnh x* =5x+m—-2=0co6 hai
_3

NN
b) Cho a,b,cl1a cac s6 duong théa man a+b+c =3.Chimg minh ring:
9a’b*c’
1+2a’b°c’
Ciu 4. (4 diém) Cho duong tron tim O ¢6 dudng kinh MN =2R. V& dudng kinh
4B cia duong tron (O) (A khac M va A khac N). Tiép tuyén cua dudng tron (0)tai
N cit duong thang M4, MB 1an luot tai cac diém 1,K
a) Ching minh t&r gidc ABKI ndi tiép
b) Khi duong kinh 4B quay quanh tam O thoa méan diéu kién dé bai, xac dinh
vi tri cia duong kinh 4B dé t&r gidc 4BKI c6 dién tich nho nhét
Céu 5. (4 diém) Cho nira duong tron (0)duong kinh 4B,diém C thudc nira dudng

nghiém duong phén bi¢t x,x, thdéa man hé thuc

a’b+b*c+cta>

tron (C khac A va B). Goi I 1a diém chinh gitta cung AC, E 1a giao diém cta 47va
BC. Goi K 1a giao diém cua 4C va BI

a) Chung minh ring EK 1 AB

b) Goi F 1a diém d6i xtmg voi K qua I. Chimg minh 4F 13 tiép tuyén cia (0)

NG

¢) Néu sin /BAC = 5 Goi H 1a giao diém cua EK va 4B.Chtng minh

KH.(KH +2HE)=2HE.KE



DPAP AN

Cau 1. (4 diém)

a) Chimg minh biéu thirc §=n’(n+2) +(n+1)(n’ -5n+1)-2n-1chia hét cho

120, véi n1a s6 nguyén

S=n(n+2) +(n+1)(n’ = 5n+1)-2n-1
= n(n4 +5n° +5n° —5n—6):n n’ —1)(112 +5n+6)
= (n —l)n(n + 1)(n + 2)(n +3)
Trong 5 s6 nguyén lién tiép co 1 s6 chia hét cho 2;3;4;5
Nén §:(2.3.4.5)= S5:120
b) Tim nghiém nguyén ciia phwong trinh (2x+ y)(x—y)+3(2x+y)-5(x—y)=22
(2x+y)(x—y)+3(2x+y)—S(x—y): 22
& (2x+y)(x—y+3)—5(x—y+3):7
& 2x+y-5)(x—y+3)=7=17=7.1=(-7).(~1) = (=1).(-7)
Sau khi thir cac trudng hop ta dugc (x;y)e {(-2:8),(-2;2)}
Ciu 2. (4 diém)

Va _ 3a+5Va J (\5—1)2 [a>oj

¢) Rit gon biéu thirc P =
) 8¢ (a—l aa-a-~a+1)| 4Ja |laz]

e e

Va(a-1)r3a+5Va (Va-1) (faraa) aa(as1)
(@-1)({a-1) ~ 16a  (Ja+1)16a (Ja+1)16a 4Va
x(x2+y2)—40y=O
x*+6y*—40=0
x(x2+y2)—40y:0 x3+xy2—(x2+6y2)y20(1)
{x2+6y2—400 ®{x2+6y2—40 (2)

d) Gidi h¢é phuwong trinh {



)c3+x)/2—(xz+6yz)y=0<:>)c3+xyz—x2y—6y3 =0

@(x 2y)(x +xy+3y) OQL 320

5 5 5 y="2=x=-4
x=2y=4y"+6y =40y =4
y=2=>x=4
L

21
yj +—2 20 x=y=0(kim)

¥ +xy+3y' =0 [x+§
Vay (x;y)=(2:4).(-2:—4)
Cau 3. (4 diém)
a) Tim tat ca céc gia trj ciia tham so m de ph1r0'ng trinh x*=5x+m-2=0c0 hai
3

O

nghiém dwong phan biét x,x, théa man hé thirc

X +x,=5

()

Pé phuong trinh d3 cho ¢ hai nghiém duong phan biét thi

Theo hé thirc Viet ta ¢6 : {

XX, =m-—2

A>0 (-5) —4(m-2)>0
S=x+x,>0. Thay vao (1) ta dugc {5>0 <:>2<m<Z.TaC(')Z
P=xx,>0 m—-2>0

1 oty 3
:2 X, + 3Jxx, = 4(x, +x, +2(xx, )=9xx,
\/7 \/7 VX \/_2 \/_) 2 )
Thay (1) vao ta duogc :
= 4(5+2Jm=2)=9(m-2)=9(m-2)-8/m-2-20=0

Nm—2 =2 < m=6(tmdk)
L
Nm—=2 = —lg()(ktm)

Vay m=6

b) Cho a,b,cla cic s6 dwong théa man a+b+c =3.Chirng minh ring:
9a’b*c?

1+2a’b°c’

Bit dang thirc can ching minh duoc viét lai thanh

a’b+b*c+cta>

(a2b+bzc+cza)(2+2lzzJ >9 2(azb+bzc+cza)+L +L +% >9
ab’c

ab*  bc*  ca

Mit khac, sir dung bat dang thirc Cosi cho bo ba sb :



a’b+a’*b+ % > 3‘3/61219.61219.L2 =3a
ab ab
bzc+bzc+L2 > 3‘3/bzc.bzc.i2 =3b
bc bc
2 2 l 2 2 1
catcat—s;2 3./ca.c a—; =3c
ca ca

Cong ba bat dang thirc trén vé theo vé, ta dugc :

2(azb+b2c+c2a)+azz+blc2+ccll2 >3(a+b+c)=9

Déu ding thtrc xay ra khi va chikhi a=b=c=1

Ciu 4. (4 diém) Cho dwdng tron tim O c6 dwong kinh MN =2R.Vé dwong kinh
AB clia dwong tron (O) (A khac M va A khac N). Tiép tuyén ciia duwong tron
(0)tai N cit dwong thang M4, MB1an lwot tai cac diém 7,x

|

K

¢) Ching minh tir giac 4ABKI n@i,tiép
Ta co : ZMBA = ZMNA(cung chan cung MA)
Ma ZMNA = /MIN (cung phu véi ZAMN)
Suy ra /MBA=/MIN, ma /MBA+ /ABK =180°(hai gboc ké bu)



Nén /MIN + /4B =180°suy ra tir gidc ABKIndi tip (tong 2 goc dbi 1a 180°)
d) Khi dwong kinh 4B quay quanh tim O théa min diéu kién dé bai, xac
dinh vi tri cia dwong kinh 4B dé tir gidc 4BKI ¢ dién tich nho nhat
Ta c6 £AMB =90°(goc ndi tiép chin nira dudng tron)
Xét tam gidc vudng MIK cd MN la duong cao
Suy ra MN* = NK.NI
Ta c6 28, =28, — 2S5 = 2RIK — MAMB = 2R(IN + NK )~ MA.MB
Ap dung bit ding thirc Cosi ta c6 :
MA*+MB* AB*
2

IN + NK 2 2N IN .IK =4R; MAMB < 2R’

Suy ra 28 ,,,, > 2R4R-2R> =6R* = S ., > 3R’

Déu bang xdy ra khi IN = NK, MA = MB

Vay S,,,,nho nhat khi 4B L MN

Céiu 5. (4 diém) Cho nira duwong tron (0)dwong kinh 4B, diém C thudc nira
duong tron (C khac A va B). Goi I 1a diém chinh giira cung AC, £ 1a giao diém
ciia 47va BC. Goi K12 giao diém ciia 4C va BI

A H

0,

d) Chirng minh ring EK 1 4B
Ta c6 ZAIB =90°(goc ndi tiép chin ntra duong tron)= BI L AE . Tuong tu AC L BE
= AAEB c¢6 hai duong cao AC,BI cit nhau tai K= K 1a truc tAm A4EB = EK 1 AB
e) GoiF la diém d6i xing véi K qua I. Chirng minh 4F 13 tiép tuyén ciia

©)

B



Do I 14 diém chinh giira cung AC = H = € = ~£IBA = /IBC (hai gbc ndi tiép chin
hai cung bang nhau)
Ma ZIAC = ZIBC (ctng chin cung IC) nén £IAC = /IBA
AFAK ¢6 Al 14 dudng cao (47 L BI)dong thoi la dudng trung tuyén (F va K déi
xung qua [)= AFAK can tai A = ZFAI = ZIAK
Ta cO LFAB = ZFAI + ZIAB = ZIAK + ZIAB = ZIBA+ ZIAB =90°
— AF | ABtai A nén AF la tiép tuyén cta (O)
J6

f) Néu sin /BAC = - Goi H1a giao diém ctia EK va 4B. Chirng minh

KH.(KH +2HE)=2HE.KE

Ta co sin ZKAH = KH
AK

3 AK 3 2
AABE c6 BI vua la duong cao vura 1a duong phan gidc nén A4BE can tai B nén BI
ciing la duong trung truc = K4 =KE (K € BI)

J6

EH:EK+KH:(2+1]KH. Taco:

Ma sin ZBAC =

J6

KH (KH +2HE)= KH{KH+ 2(2 +1J KH:I = 3+ )kH’

. J6 J6 )
VA 2HEKE = 2(2 +1|HK. > HK = (ﬁ + 6)HK

Suy ra KH (KH +2HE)=2HE.KE



