500 dé thi hoc sinh giéi mén Toan 1ép 9
PE 01

Cau 1: ( 5,0 diém)
a) Cho 4=+/2012-+/2011; B=4/2013 -+/2012 . So sanh A va B?

b) Tinh gié tri biéu thitc: € =15v3 +26 Y153 - 26 .

J2x 43y +47° _1

¢) Cho 2x’ =3y° =4z° . Chirng minh rang;

LB
A 2 . 1 1 5
Cau 2: ( 3,0 diém) Giai phuong trinh : =+ = —.
(x2+2x+2) (x2+2x+3) 4

8(2x+y) —10(4x* - y*)-3(2x—y) =0
Céu 3: ( 4,0 diém) Giai hé phuong trinh :

2x+y—2x2_y:2

Cau 4: ( 3,0 diém) Cho tam giac ABC. Goi Q 1a diém trén canh BC ( Q khac B; C). Trén AQ
liy diém P( P khac A; Q). Hai dudng thang qua P song song voi AC, AB lan luot cit AB; AC
tai M, N.

a) Chung minh rang : IZA; + j]g + Zg =1
b) Xéc dinh vi tri diém Q dé % = 2i7

Cau 5: (3,0 diém) Cho nira dudng tron tam O, dudng kinh AB. Piém C thudc ban kinh OA.
DPuong vudng goc voi AB tai C cit nira dudng tron (O) tai D. Puong tron tam I tiép xtc voi
ntra dudng tron (0) va tiép xtic véi cac doan thing CA, CD. Goi E 14 tiép diém cua AC véi
duong tron ( 1) . Chiing minh : BD = BE.

Cau 6: (2,0 diém) Tim gia tri nho nhét ctia P = 1 — xy, trong d6 x, y 13 cac sé thuc théa man

2013 1006 _ 1006

diéu kién : x" +y*" =2x""%y

PE 02

Bail:

2m+\/16m+6+\/;—2+ 3
m+2m =3 Am—-1 m+3

2

1) Cho biéu thtc P =

a) Rut gon P.



b) Tim gid tri tw nhién ctia m dé P 1a sd tu nhién.

2) Cho biéu thirc P = (a + b)(b + ¢)(c + a) — abc véi a, b, ¢ 1a cac sb nguyén. Ching minh ring
néu a + b + ¢ chia hét cho 4 thi P chia hét cho 4.

Bai 2:

, . 3 . . x A~ .1 1 4
a) Chirng minh rang: vi moi so thuce x, y duong, ta luén c6 —+—>
Xy X+ y

b) Cho phuong trinh 2x* + 3mx—+/2=0 (m 14 tham s6) c6 hai nghiém x,; x, .

2 2\?
Tim gia tri nho nhét cia biéu thire M =(x, —x,)’ +(1+ e 1+_x2)

X X2
Bai 3: Cho x, y, z 14 ba s6 duong. Chimg minh

: 1 1 1 1(1 1 1J
rang + + | —+ —+—

X +yz Y4z Z+xy 2\xy yz oz

Bai4:

1) Cho tam giac DE u ABC ndi tiép dudng tron tim O ban kinh R. M 1a mét diém di dong
trén cung nhé BC cta duong tron do.

a) Chung minh MB + MC = MA

b) Goi H, I, K lan luot 1a chan duong vudng gbc ha tt M xuéng AB, BC, CA. Goi S, S’ lan
luot 1a dién tich cua tam gidc ABC, MBC. Chimg minh rang: Khi M di dong ta ludn c6 ding

23(S+28")
3R

thirc MH + MI + MK =

2) Cho tam gidc ABC ¢6 ba gdc nhon. AD, BE, CF |a cac dudng cao. Ly M trén doan FD, l1ay N
trén tia DE sao cho MAN = BAC. Chirng minh MA |a tia phan gidc clia géc NMF
PE 03

az—\/; _3a—2\/;+ a—4
a+a+1 \/Z \/5—2

Ciu 1. (4,0 diém) Cho biéu thic: P =

1. Rt gon biéu thic P.

2. Tim gia tri nho nhét cta biéu thic P.
Céu 2. (4,0 diém)
1. Trong mit phing toa d6 (Oxy), cho parabol (P) c6 phuong trinh y = x? va duong thing d
¢6 phuong trinh y = kx+1 (k 1a tham sb). Tim k dé duong thiang d cit parabol (P) tai hai diém
phan biét M, N sao cho MN =24/10.



(x+y)(x+z): 12

2. Giai h¢ phuong trinh: {(y+x)y+z)=15 (Véix, y, z 1a cac s6 thuc duong).
(z+x)(z+y):20

Cau 3. (3,0 diém)

1. Giai phuong trinh nghiém nguyén: x* —2y* —x’y*> —4x> -7y -5=0.

2. Chobasda, b, cthoamin a+b+c=1; a*+b*+c2=1; a +b +c =1
Chimng minh rang: a™® + 5™ + ¢ =1.
Cau 4. (6,0 diém) Cho dudng tron (O; R), dudng thang d khong di qua O cit duong tron tai
hai diém A, B. Tir mot diém M tuy y trén dudng thiang d va ndm ngoai dudng tron (0), vé& hai
tiép tuyén MN, MP ciia dudng tron (O) (N, P 14 hai tiép diém).
1. Duyng diém M trén duong thang d sao cho ttr giac MNOP 1a hinh vuéng.
2. Chung minh rang tim cta dudng tron di qua ba diém M, N, P ludn thudc dudng
thang ¢ dinh khi M di dong trén dudng thang d.
Cau 5. (3,0 diém)
1. Tim hai s nguyén duong a va b théa man a® +b* = [a,b]+7(a,b) (v6i [a,b] = BCNN(a,b),
(a,b) = UCLN(a,b)).
2. Cho tam gidc ABC thay ddi c6 AB =6, AC = 2BC. Tim gia trji 16n nhat cta dién tich tam
giac ABC.
Hét
DE 04

Cau 1 (2,0 diém):
a) Rut gon biéu thirc: A=(\/x—\/5—\/x+\/5—0)\/x+ Vx2=50 véi x >+/50

b) Cho x ++/3=2. Tinh gid tri cia biéu thire: B = x% — 3x* — 3x% + 6x% — 20x + 2018

Cau 2 (2.0 diém):

4
a) Giai phuong trinh X + 3X =6

x> =5x+6 x*-7x+6

Vx +4Jy +4xy =16

x+y=10

b) Gifji hO ph-—ng trxnh sau: {

Ciu 3 (2.0 diém):




a) Vi a, b 1a cac s6 nguyén. Ching minh ring néu 4a’ +3ab —11b> chia hét cho 5 thi
a* —b* chia hét cho 5.
56
s

b) Cho phuong trinh ax’+bx+1= 0 véi a, b 13 cac s6 hitu ti. Tim a, b biét x =

nghiém cua phuong trinh.

Céu 4 (3.0 diém): Cho 3 diém A, B, C ¢ dinh nam trén mot duong thang d (B nam giita A

va C). V& duong tron tdm O thay doi nhung ludn di qua B va C (O khong nam trén dudng
thang d). K& AM va AN 1a céc tiép tuyén voi duong tron tim O tai M va N. Goi I 13 trung
diém coa BC, AO cat MN tai H va cit duong tron tai cac diém P va Q (P nam gitta A va O),
BC cét MN tai K.

a) Ching minh 4 diém O, M, N, 1 cung nam trén mot dudng tron.

b) Chimg minh diém K ¢ dinh khi duong tron tdm O thay doi.

¢) Goi D 1a trung diém HQ, tir H ké dudng thang vudng goc voi MD cét dudng thang MP
tai E. Chtirng minh P 13 trung diém ME.
Céu 5 (1,0 diém):

1
(2n+1)v2n-1

Chimg minh rang: A, + A, +A, +..+A_<1.

véine N,

Cho A, =

HET
PE SO 05
Bai 1:
2x +32 Lx -6

a) Chox>0vax#9.Ratgon P=

+
V2x+20x =3v2 -6 2x+2Jx 432 +6

b) Tim tét ca cac gia tri m dé dudng thang y = x + 2m — 2 cét dudng thing y = 2x + m —
13 tai mot diém trén truc hoanh. Tinh khoang cach tir gdc toa d6 O dén duong thang y = 2x +
m — 13 tng véi m vura tim dugc (don vi do trén céc truc toa do 1a xentimet)
Bai 2:
a) Cho x>2;y>0thoa many*Vx—2++/x—2 =2y. Chimg minh ring x’ <27
b) Cho tam gidc ABC c6 AB = 3cm, BC = 4cm va CA = 5cm. Goi H, D, P lan luot 1a
chén dudng cao, phén gidc, trung tuyén ké tir B xudng canh AC. Tinh dién tich ctia cic tam

giac CBD, BDP, HBD



Bai 3: Cho tam giac ABC nhon ndi tiép dudng tron tam O. Ly diém D trén cung BC (khong
chtra diém A) ctia dudng tron d6. Goi H, K, I 1an luot 13 chan dudng vudng goc ha tir D
xudng cac duong thang BC, AB, CA

a) Chung minh rang K, H, I thang hang

BC _AC 4B
DH DI DK

b) Ching minh rang

Bai 4:

. 2x° ‘=
a) Giai h€ phuong trinh Yy ?y
I+6xy="Ty

b) Tim céc cip sb nguyén (x; y) théa man xp* +2xy—243y+x =0

Hét

PE SO 06

4J3-242 +10
A+2)3+2)+1

Bail: a) Tinh gidtricla 4=

b) Cho B = n* +n* —n*> —n. Ching minh rang B chia hét cho 6 v&i moi s6 nguyén n

x\/; X 5-2x

+ +
\/;+l \/;—1 x—1

a) Tim diéu kién cua x dé P xac dinh va rat gon P

b) Timx déP=7

Bai 2: Cho biéu thitc P =

a) Cho a, b, ¢ > 0. Chimg minh rang (a+b+c)(l+%+lj29
a C

b) Chox,y,z>0théaminx +y+z=1. Tim GTLN ctia P=——+—2 4=
x+1 y+1 z+1

Bai 4
3 5
+ =6
a) Giai h¢ phuong trinh \/;3+y \/i_y
- —_3
Jr+y Jx-y

b) Mot 6 t6 du dinh di tir tinh A dén tinh B véi vAn tdc trung binh 40km/h. Lic dau 6 t6

di v6i van tde d6, khi con 60km nita thi méi duge nira quang duong AB, nguoi l4i xe ting



thém vén téc 10km/h trén quang duong con lai. Do d6 6 to dén tinh B sém hon du dinh 1 gio.
Tinh quang duong AB
Bai 5: Cho tam giac ABC nhon ndi tiép dudng tron tam O. Goi E, F 1an luot 4 chan duong
cao ké tir C va B ciia tam gidc ABC. D 1a diém d6i ximg cia A qua O, M 1a trung diém BC, H
1a tryc tam tam gidc ABC

a) Chirng minh ring M la trung diém HD

b) Goi L 1a giao diém thtr hai cia CE v6i duong tron tim O. Ching minh rang H, L
dbi xting nhau qua AB
Bai 6: Cho hinh vuéng ABCD canh bang 4. Trén hai canh AB va AD lan luot 1y hai diém E,
F sao cho EC 14 phan giac ctia goc BEF. Trén tia AB 1dy K sao cho BK = DF

a) Chtng minh ring CK = CF

b) Ching minh rang EF = EK va EF luén tiép xtic voi mot dudng tron cb dinh

¢) Tim vi tri cta E, F sao cho di¢n tich tam gidc CEF 16n nhét

Hét

Cdn bé coi thi khéng gidi thich gi thém.
DE SO 07

Cau 1: (4,0 diém)

a. Tim cac hé s6 b, ¢ cila da thirc P(x) = x* +bx + ¢ biét P(x) ¢6 gia tri nho nhat bang -1
khi x=2.

b. Giai h¢ phuong trinh: {xz -y =0

2y —2(x* +1)=3x(y+1) -y =0

Cau 2: (4,0 diém)

a. Giai phuong trinh x +2 = 3@ +V1+x

b. Cho cac sb duong a, b, ¢ thoa man ab+bc+ca=1. Tim gia tri 16n nhat cta biéu

2a N b N c
N+a® 146> 1+

Céu 3: (3,0 diém).

thitc P=

Cho tam giac ABC c6BAC =135, BC=5 cm va duong cao AH=1 cm. Tinh d¢ dai cac
canh AB va AC.

Céu 4: (5,0 diém).



Cho tam giac ABC nhon ndi tiép duong tron tdm O, D 13 diém trén cung DC khong
chtta A. Dyng hinh binh hanh ADCE. Goi H,K 1an lwot 14 truc tAm cla cac tam giac ABC,
ACE; P,Q lan luot 12 hinh chiéu vudng géc cua K trén dudng thing BC, AB va I 1a giao diém
cua EK vé1 AC.

a) Chung minh ring 3 diém P, I, Q thang hang.

b) Chiing minh rang duong thiang PQ di qua trung diém HK.

Ciu 5: (4,0 diém).

A, o % A A 11z . ~ 1 1 1 1 1
a. Tim tat ca cac s6 nguyén t6 khac nhau m,n,p,q thod man —+—+ —+ —+

=1

b. Trén mot hang ¢ ghi 2 s6 1 va 5. Ta ghi cic s6 tiép theo 1én bing theo nguyén tic.
Néu ¢6 2 s6 x, y phan biét trén bang thi ghi thém sz = xy +x+ y . Ching minh ring cac s6

dugc ghi trén bang (trir s6 1 ra) c6 dang 3k+2 (v6i k 14 s6 ty nhién).

Hét

Cdn b coi thi khéng gidi thich gi thém.

PE SO 08
4_ 3 2_ _
Cau 1,(3,0 diém) Cho 2x =6 + 453443 - B Tinh P=\/x i
V2 +1 2x* —6x+2

Cau 2.(3,0 diém) Cho hai ham sb: y = (m> +2)x—m* =3m+1 va y=x-2m+1 c6 dd thi lan luot la
d,,d,.Goi A(x,,»,) 1a giao diém cta d,,d,.
a) Tim toa d6 diém A

X, +3x,+3

: nhan gi4 tri nguyén
Vo =3y, +3

b) Tim m nguyén dé biéu thic T =

Cau 3.(4,0 diém)
1) Giai phuong trinh: 2x* —11x+21=33/4x -4

2x° Y’ +x’y—xy—x—-1=0

2.2

2) Giai hé phuong trinh sau:
) 7P 8 {x Y =¥ y+6x°—x-1=0

Cau 4. (2,0 diém)



Cho tam giac MNP can tai P . Goi H 1 trung diém cta MN, K 1 hinh chiéu vuéng goc cua H
trén PM. Dung dudng thang qua P vudng goc voi NK va cat HK tai I. Ching minh rang I 1a
trung diém ctia HK.

Cau 5.(4,0 diém) Cho tam giadc ABC vudng can tai A. Trén tia ddi tia AC 1dy diém M sao cho
0<AM<AC. Goi O la tim dudng tron ngoai tiép tam giac BCM, K 1a hinh chiéu vudng goc
ciia M trén BC, MK cit AB tai H. Goi E,F lan luot 1a trung diém cua CH va BM

a) Ching minh rang t giac AFKE 1a hinh vudng

b) Chitng minh rang AK,EF,0H dong quy

Ciu 6.(2,0 diém) Tim s6 nghiém nguyén duong (x;y) ciia phuong trinh x> — y* =100.110>" véi
n 1a s6 nguyén duong cho trude. Chimng minh rang sé nghiém nay khong thé 1a s chinh

phuong

Céu 7.(2,0 diém)Cho cac sb thuc duong a,b,c théa man ab+bc+ca=abe. Tim gia tri nho nhét
a*+b* b*+ct ct+a

cua biéu thic P= ot N T
ab(a’+b’) be(b’+c’) acla +b)

Hét
PE SO 09

Bai 1: a) Ching minh rang v&i moi n nguyén thizn® +1999x+2017 khong phai 14 sé chinh
phuong

b) Giai phuong trinh nghiém nguyén x* +5y° +2xy+4y =12

c) Cudi hoc ky, mdt hoc sinh ¢6 11 bai kiém tra dat cc diém 8, 9, 10. Biét téng diém

céc bai kiém tra 14 100. Hoi hoc sinh d6 ¢6 bao nhiéu bai kiém tra dat diém 8, diém 9, diém

a) Giai phuong trinh J/x+5-3/x-2=1

3,3
b) Giai hé¢ phuong trinh { ty=8
x+y+2xy=2

J10+2425-9x°
X

2) Cho_?ss)csg;x;é()vé J5+3x—5—3x=a. Tinh P=



b) Chox,y,z>0vax+y+z=12. Tim GTNN

cta M - 2x+y+z—15+x+2y+z—15+x+y+22—15

X y z
Bai 4:
1) Cho tam gidc ABC vudng tai A ¢c6 AB =9cm, AC =12 cm. Goi I 1a tdm duong tron
noi tiép tam giac va G 1a trong tAm tAm tam gidc ABC. Tinh d6 dai doan thang IG.
2) Cho hinh vuoéng ABCD c6 d6 dai canh a. Goi M, N, P 1a 3 diém 1an luot léy trén
canh BC, CD va DA sao cho tam giac MNP bE u.
a) Ching minh ring CN? - 4P> =2DP.BM
b) Xac dinh vi tri ciia M, N, P dé tam gidc MNP c6 dién tich bé nhét .
Bai 5:
a) Cho tam gidc ABC noi tiép dudng tron tim O c6 ban kinh R, biét AB =c, AC =b,
BC = a va thoa méan hé thitc R(b +¢) = ax/be . Hoi tam giac ABC 1a tam gidc gi ?
b) Trén mit phang cho 6 diém bét ky sao cho khoang céach gitra 2 diém tiy y luén 16n
hon 1. Chimg minh ring khéng thé phu ca 6 diém nay bang mot hinh tron c6 ban kinh bang 1.

Hét

Cdn b coi thi khéng gidi thich gi thém.

Ho va tén thi Sinh: .......ooooiiiiiiieeeeeeeeeeee SO bao danh:.....o.ceeeeeeee.
PE SO 10
Bai 1
a) Tinhgiétribiéuthl'rc A= ~+ 5 V(')risz\/g;y:l_\/g
(x=1)" (v-D 2 2
b) Cho x; y; z thoa man x+y+z=0 va xyz #0. Chiing minh Z% =0
X +y -z

Bai 2
a) Gidi phuong trinh: Vx+1++7-x=3-x

X+ —4x* +3y" +8x+4y—16=0

b) Giai hé phuong trinh .
) e phuong { - 53—

Bai 3

a) Tim céc s6 ty nhién n sao cho 3n* +2n*> +17n+6 chia hét cho n® +4



b) Tim cic s6 nguyén x;y thoa man x> +5y* +4xy+6x+12y+8=0

Bai4

Cho 2 dudng tron (O; r) va (O'; 1) voi > r' cit nhau tai A; B.Tiép tuyén tai A cta (O)
cit (0") tai E.Tiép tuyén tai A cta (O") cit (O) tai C. N 1a trung diém cua CE. M 1a giao cua
AB v6i CE. Truong hgp B nim gitta A va M

a) Chung minh 4B° = BE.BC va BC.ME=BE.MC

b) Ching minh CAN = EAM

Bai 5 Cho tr giac ABCD ndi tiép (O;R) va (O';r').Chirg minh R > R\2

Bai 6 Cho x,y,z théa man x+y+z=0; x+1>0;y+1>0 va z+4>0. Tim GTLN

cta A= L Z
(x+D)(y+1) z+4

Cau 1:
1) Cho cac sb thuc a, b, ¢ khac nhau tung d6i mot vao théa man diéu kién:
a* —b=b*>—c=c? —a. Ching minh rang: (a+b+1)(b+ct+1)(cta+1)=-1

2) Cho ba sb thuc duong a, b, ¢ thda man: ab+bc+ca=1

(b+oNa +1 _
VB +1A/c* +1

Chting minh rang: 1

Cau 2:

2 2 _
1) Giai hé phuong trinh \/y —3x+\/x +8y =5
x(x=3)+y(y+8)=13

2) Giai phuong trinh: Vx—1++/3—x =3x"—-4x-2

Cau 3:

Tim tat ca cc bd ba sb nguyén khong am (x;y;z) thoa min dang thic:

2012% +2013" =2014°



