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Pé thi vao 10 sé giao duc va dao tao Ha Ni nim hoc 2006 — 2007

a+3J/a+2 _a+\/5 { 1 N 1 }
(\/5+2)(\/5—1) a-1 |[|Ja+1 Ja-1/|

Bai 1: (2,5 diém) Cho biéu thuc P =

a) Rt gon biéu thuc P.

\/a +1
8

Bai 2: (2,5 diém) Gidi bai toan bang cach ldp phwong trinh:

Mot ca nd xudi dong trén mot khiic song tir bén A dén bén B dai 80km, sau d6 lai nguoc dong
dén dia diém C cach bén B 72km, thoi gian ca nd xudi dong it hon thoi gian ca né nguoc dong
la 15 phut. Tinh van toc riéng cia ca nd biét van téc dong nudéce 1a 4km/h.

Bai 3: (/,0 diém) Tim toa d6 giao diém A va B cua d6 thi hai ham s6 y = 2Xx+3 va y = x*. Goi
D va C lan luot 14 hinh chiéu vudng géc ciia A va B trén truc hoanh. Tinh dién tich tir giac
ABCD.

Bai 4: (3,0 diém) Cho dudng tron (O) dudng kinh AB = 2R, C 1a trung diém cua OA va day MN
vubng goc vai OA tai C. Goi K 1a diém tiy y trén cung nho BM, H 14 giao diém cua AK va
MN.

a) Chuang minh BCHK Ia tir gi4c noi tiép.
b) Tinh tich AH.AK theo R.
¢) Xac dinh vi tri cia diém K dé tong (KM + KN + KB) dat gia tri 16n nhat va tinh gié tri 16n

1
b) Tim a dé — - >1.

nhét d6.
Bai 5: (7,0 diém) Cho hai s6 duong X, Y théa man diéu kién X+ y = 2. Chirng minh
Xy* (x*+y*)<2.
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Pé thi vao 10 sé gido duc va dao tao Ha Ngi niam hoec 2007 — 2008

Vx 3 6Jx-4
Jx-1 Ix+1 ox-1

Bai 1: (2,5 diém) Cho biéu thiac P =
a) Rt gon biéu thuc P.
b) Tim x dé P<%.

Bai 2: (2,5 diém) Gidi bai toan bang cach ldp phwong trinh:
Mot nguoi di xe dap tir A dén B céch nhau 24km. Khi tir B tro vé A ngudi d6 tang van toc
Ién 4km/h so véi luc di, vi vay thoi gian vé it hon thoi gian di 30 phut. Tinh van tc cia xe
dap khi di tir A dén B.

Bai 3: (1,0 diém) Cho phuong trinh X* +bx+c=0.
a) Giai phuong trinh khi b=-3 va c=2.
b) Tim b, ¢ dé phuong trinh da cho c6 hai nghiém phan biét va tich cua ching bang 1.

Bai 4: (3,5 diém) Cho duong tron (O; R) tiép xtc vaoi dudng thang d tai A. Trén d lay diém H khong
tring véi diém A va AH < R. Qua H ké dudng thang vudng goc véi d, duong thang nay cat
duong tron tai hai diém E va B (E nam giira B va H).
a) Chang minh ABE = EAH va AABH~AEAH.
b) Ly diém C trén d sao cho H 1a trung diém ciia doan thang AC, duong thang CE cat AB

tai K. Chang minh AHEK Ia t&r giac noi tiép.

¢) Xac dinh vi tri cia diém H dé AB = R+/3.

Bai 5: (0,5 diém) Cho duong thang y=(m—1)x+2. Tim m dé khoang cach tir goc toa do dén
duong thang d6 1a 16n nhat.
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Pé thi vao 10 sé gido duc va dao tao Ha Ni nim hoc 2008 — 2009
1, x ). _x
Ix o Ix+1) x+0x

Bai 1: (2,5 diém) Cho biéu thiac P = (

a) Rt gon biéu thuc P.
b) Timgiatricua P khi x=4.
. . 13
c¢) Tim x d¢ PZ?'
Bai 2: (2,5 diém) Gidi bai toan bang cach ldp phwong trinh:

Théng thtr nhét hai t6 san xuat duoc 900 chi tiét may. Thang tha hai to 1 vuot mac 15% va to
1T vuot mtc 10% so véi thang thi nhat, vi vay hai t6 da san xuat dugc 1010 chi tiét may. Hoi
thang thtr nhat mdi to san xuat duoc bao nhiéu chi tiét may?

Bai 3: (1,5 d@iém) Cho parabol (P):y = %XZ va duong thang (d):y =mx+1.

a) Ching minh véi moi gid tri cia m dwong thang (d ) ludn cat parabol (P) tai hai diém
phan biét.
b) Goi A, B 14 hai giao diém cua (d) va (P). Tinh dién tich tam giac OAB theo m (O la
géc toa do).
Bai 4: (3,0 diém) Cho dudng tron (O) c¢6 duong kinh AB = 2R va E 1a diém bat ki trén duong tron
d6 (E khac A va B). Buong phan giac géc AEB cit doan thang AB tai F va cit duong tron
(O) tai diém thtr hai la K.
a) Chang minh AKAF~ AKEA.
b) Goi I la giao diém ciia dudng trung truc doan EF véi OE, chirg minh duong tron (1) béan
kinh IE tiép xdc véi duong tron (O) tai E va tiép xdc véi duong thang AB tai F.
¢) Chiing minh MN // AB, trong 46 M va N lan luot 1a giao diém thir hai cia AE, BE véi
duong tron (1).
d) Tinh gitri nho nhat cua chu vi tam gidc KPQ theo R khi E chuyén dong trén duong tron
(O), véi P 1a giao diém cua NF va AK, E 1a giao diém cua MF va BK.
Bai 5: (0,5 diém) Tim gié tri nho nhét cua biéu thic:
A=(x-1)" +(x-3)" +6(x—1)"(x-3)".
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Pé thi vao 10 sé gido duc va dao tao Ha Ngi nim hoec 2009 — 2010
X N 1 N 1
x—4 Jx-2 Jx+2
a) Rt gon biéu thuc A.

b) Timgiatri cia A khi x=25.

c) Tim x dé Az—%.

Bai 1: (2,5 diém) Cho biéu thiac A= Véi x>0, x = 4.

Bai2: (2,5 c?iém) Gifii bai toan bang céch ldp ghwg’ng trinl,z: 7
Hai to san xuat cUr]g may mét loai ao. Néu,té Fhfx nhat may trong 3ﬂngay, t6rthﬁ’ hai may trong
5 ngay thi ca hai to may duoc 1310 é}o. I?iét rang trong mot ngay to thir nhat may fiuqc nhiéu
hon to tha hai 1a 10 chiéc 40. Hoi moi t6 trong mot ngay may duoc bao nhiéu chiéc 40?
Bai 3: (I,0 diém) Cho phuong trinh 4n x: X* — 2(m +1)X+ m’>+2=0.
a) Giai phuong trinh da cho khi m=1.
b) Tim giétri cia m dé phuong trinh di cho c6 hai nghiém X, X, thoamén X’ + X2 =10.
Bai 4: (3,5 diém) Cho dudng tron (O; R) va qiéva nam bén ngoai dudng tron. Ké cac tiép tuyén
AB, AC véi duong tron (B, C la cac tiép diém).
a) Chtiing minh ABOC la tir giac nai tiép.
b) Goi I la giao diém cua BC va OA. Chiing minh BE vudng goc voi OA va OE.OA = R?

¢) Trén cung nho BC cua (O; R) lay diém K bat ki (K khac B va C). Tiép tuyén tai K caa (O;
R) cit AB, AC theo thir ty tai P va Q. Chiing minh tam giac APQ c¢6 chu vi khong doi khi
K chuyén dong trén cung nho BC.

d) Puong thang qua O va vudng goc voi OA cit cac dudng thang AB, AC theo thir tu tai M,
N. Chirng minh PM+ QN > MN .

Bai 5: (0,5 diém) Giai phwong trinh:

x2—£+‘/x2+x+1 :1(2x3+x2+2x+1).
4 4 2
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Pé thi vao 10 sé gido duc va dao tao Ha Ndi nim hoc 2010 — 2011

X 2dx 3x+9
+ —

Ix+3 x-3 x-9

b) Tim giatri cua x dé Azé.

Bai 1: (2,5 diém) Cho biéu thuc A= véi x>0, Xx#9.

a) Rt gon biéu thuc A.

c) Tim gia tri I6n nhét cua biéu thac A.
Bai 2: (2,5 diém) Gidi bai toan bang cach Idp phurong trinh:
Mot manh dét hinh chir nhat c6 d6 dai duong chéo 1a 13m va chiéu dai lén hon chiéu rong
7m. Tinh chiéu dai va chiéu rong cua manh dat do.
Bai 3: (1,0 diém) Cho parabol y = —x® va duong thang (d):y = mx—1.
a) Chang minh rang véi moi gid tri cia m thi dwong thang (d) ludn ct parabol (P) tai
hai diém phan biét.
b) Goi x,, X, lan lugt 1a hoanh d¢ c4c giao diém cia duong thang (d ) va parabol (P). Tim
giatricia m d& x°x, + x2x, — XX, = 3.
Bai 4: (3,5 diém) Cho duong tron (O) c6 duong kinh AB = 2R va diém C thudc duong tron do (C
khac A va B). Lay diém D thugc day (BC) (D khéc B va C). Tia AD cat cung nho BC tai diém
E, tia AC cit tia BE tai diém F.
a) Chung minh FCDE la tir gi4c noi tiép.
b) Chung minh DA.DE = DB.DC.
¢) Chiing minh goc CFD bang géc OCB. Goi I 1a tim dudng tron ngoai tiép ta gidc FCDE,
chiang minh IC Ia tiép tuyén cua duong tron (O).
d) Cho biét DF = R, chitng minh tanAFB = 2.
Bai 5: (0,5 diém) Giai phuong trinh:

x2+4x+7:(x+4)\/x2+7 .
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Pé thi vao 10 sé gi4o duc va dao tao Ha Néi nim hoc 2013 — 2014

Bai 1: (2,0 diém) Cho hai biéu thic:

2+~/x o x—=1 2dx+1
T va B = \/; + x+\/§
a) Tinh gia tri biéu thuc A khi x =64.

b) RUt gon biéu thic B.

¢) Tim xdéé>§.
B 2

A= voi X>0.

Bai 2: (2,0 diém) Gidi bai toan bang cach ldp phwong trinh:
Quing duong tir A dén B dai 90km. Mot ngudi di xe may tir A dén B. Khi dén B, ngudi d6
nghi 30 phut roi quay tré vé& A véi van téc 16n hon van tde lac di 1a 9km/h. Thoi gian ké tir
lGc bat dau di tir A d&én Itc tro vé dén A 1a 5 gio. Tinh van tdc xe may luc di tir A dén B.

Bai 3: (2,0 diém)

3(x+1)+2(x+2y)=4

Giai hé ph trinh:
a) Giai hé phuong trin {4(x+1)—(x+2y):9

b) Cho parabol (P): y:%x2 va dudng thang (d): y:mx—%m2+m+l.

b1) Véi m =1, xac dinh toa d6 giao diém A, B cua (d) va (P)
bz) Tim céc gia tri cia mdeé (d) cat (P) tai hai diém phan biét c6 hoanh do X;, X, sao
cho |X, —X,|=2.

Bai 4: (3,5 diém) Cho duong tron (O) va diém A nam bén ngoai dudng tron. Ké cac tiép tuyén AM,
AN Vvéi duong tron (O). Mot dudng thang d di qua A cat duong tron (O) tai hai diém B va C
(AB < AC, d khong di qua tam O).
a) Chung minh tt giac AMON ni tiép.
b) Chung minh AN? = AB.AC. Tinh d6 dai doan thang BC khi AB = 4cm, AN = 6cm.
¢) Goi I la trung diém BC. Puong thang NI cit duong tron (O) tai diém thir hai T. Ching
minh MT // AC.
d) Hai tiép tuyén cia duong tron (O) tai B va C cit nhau tai K. Chitng minh K thuéc mot
duong thang c6 dinh khi d thay d6i va thoa man diéu kién dau bai.
Bai5: (0,5 diem) Véi @, b, € 1a cac s6 duong thoa man diéu kién a+b+c+ab+bc +ca = 6abc
. Chting minh: %+é+i23.

C2

Pé thi vao 10 sé gi4o duc va dao tao Ha Ngi ndm hoc 2015 — 2016

Bai 1: (2,0 diém) Cho hai biéu thic:
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X+3 Jx-1 5Jx-2
=—=—vaQ= +

Jx -2 Jx+2  x-4
a) Tinh gia tri biéu thic P khi x=9.
b) R0t gon biéu thirc Q .

P

voi X>0, x#4.

. . P . g
c) Tim x d¢ — dat gia tri nho nhat.

Bai 2: (2,0 diém) Gidi bai toan bang céch ldp phuwong trinh hodc hé phwong trinh:
Mot tau tuan tra chay nguoc dong 60km, sau dé chay xudi dong 48km trén cuing mot dong
s6ng cd van téc cua dong nude 1a 2km/h. Tinh van tc caa tau tuan tra khi nude yén ling, biét
thoi gian xubi dong it hon thoi gian ngugc dong 1 gio.

Bai 3: (2,0 diém)

2(x+y)+Vx+1=4

(X+Yy)-3Jx+1=-5

b) Cho phuong trinh x* —(mM+5)x+3m+6=0 (x laan sb).

a) Giai hé phuong trinh:

b1) Chimg minh phwong trinh luén c6 nghiém véi moi s6 thuc m.
b2) Tim m dé phuong trinh ¢6 2 nghiém X, X, 1a d¢ dai hai canh géc vubng ciia mot tam
giac vudng c6 do dai canh huyén bang 5.

Bai 4: (3,5 diém) Cho ntra dudng tron tam O duong kinh AB. Liy diém C trén doan thang AO (C
khac A va O). Puong thang di qua C vubng goc véi AB cit nira dudng tron tai K. Goi M 1
diém bat ki nam trén cung KB (M khéc K va B). Puong thang CK cit duong thang AM, BM
lan Iuot tai H va D. Pudng thang BH cét nira duong tron tai diém tha hai 1a N.

a) Chung minh ta giac ACMD noi tiép.

b) Chang minh CA.CB = CH.CD.

¢) Chimg minh ba diém A, N, D thang hang va tiép tuyén tai N cua nira dudng tron di qua
trung diém cua DH.

d) KhiM di dong trén cung KB, chimg minh dwong thang MN ludn di qua mot diém c6 dinh.

Bai 5: (0,5 diém) Véi hai sb thyc khong am @, b thoamén a® +b® =4, tim gia trj I6n nhat cua biéu

ab

thtc M = ———
a+b+2

Pé thi vao 10 sé gido duc va dao tao Ha Noi niam hoc 2016 — 2017

Bai1: (2,0 diém) Cho hai biéu thirc:

7 N +2&—24

A=——vaB=

Jx+8 Jx-3  x-9

a) Tinh giatri biéu thac A khi X = 25.

voi x>0, x#9.
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J;+8
\/;+3'

c) Tim x d&é P = AB c6 gia tri la s6 nguyén.

Bai 2: (2,0 diém) Giai bai toan bang céach ldp phuong trinh hoac hé phuwong trinh:
Mot manh vudn hinh chir nhat ¢6 dién tich 720m?2. Néu tang chiéu dai thém 10m va giam chiéu rong
6m thi dién tich manh vuon khong do6i. Tinh chiéu dai va chiéu rong cia manh vuon.

Bai 3: (2,0 diém)

b) Ching minh B =

3X 2
. x-1 y+2
a) Giai hé phuong trinh: .
2X 1
—+——=5
X-1 y+2

b) Trong mit phing toa dd OXY cho dudng thing (d):y =3x+m? —1 vaparabol (P):y = x*

bs) Ching minh rang (d ) luén cét (P) tai hai diém phan bigt véi moi m.
bz) Goi X;, X, 1a hoanh d giao diém cua (d ) va (P). Tim m dé (x, +1)(x, +1)=1.

Bai 4: (3,5 diém) Cho duong tron (O) va mot diém A nam ngoai dudng tron. Ké tiép tuyén AB véi duong
tron (O) (B la tiép diém) va duong kinh BC. Trén doan thang CO liy diém I (I khac C va O). Puong
thang 1A cit (O) tai hai diém D va E (D nam giita A va E). Goi H 14 trung diém cua doan thiang DE.
a) Chung minh bdn diém A, B, O, H ciing nam trén mot dudng tron.

AB BD
b) Ching minh — = —.

AE BE
¢) Duong thing d di qua diém E song song vai AO, d cit BC tai diém K. Chieng minh HK // DC.
d) Tia CD cat AO tai diém P, tia EO cit BP tai diém F. Chirng minh ti gidc BECF 1a hinh chit nhat.

Bai5: (0.5 diém) Véi cac sb thuc X, Y théaman X —/X+6 = \/y +6 — Y, tim gia tri 16n nhat va gia tri
nho nhat cua biéu thic P =X+ .

Pé thi vao 10 sé gido duc va dao tao Ha Ndi nim hoc 2017 — 2018

Bai1: (2,0 diém) Cho hai biéu thic:

Ix+2 3 +2o—2&
5

A= B=

J?—S\m J§+5 X—2
a) Tinh gia tri biéu thac A khi X=9.

1
Jx-5

c) Timtitcacéc giatricua x d& A=B.|x—4].

voi X=>0, x#25.

b) Chang minh B =

Bai 2: (2,0 diém) Gidi bai toan bang cach ldp phirong trinh hodc hé phwong trinh:

Hotline: 0964.09.9292 Email: info@khaitam.edu.vn [ Website: www.khaitam.edu.on
8



TRUNG TAM BOI DUONG VAN HOA KHAI TAM

I CS1: S6 2B, Ngd 29/39 Khwong Ha, Khwong Binh, Thanh Xuan, HN

/_/ CS2: S6 46 Tric Khé — Lang Ha - Béng Ba — HN
ﬁ/ CS3: S6 8 — Ngd 110 Quan Nhan — Nhan Chinh — HN

Pién thoai: 0246.2927.005 - Hotline: 0964.09.9292

www.khaitam.edu.vn Email: info@khaitam.edu.vn - Website: www.khaitam.edu.vn

Mot xe & td va mot xe may cing khoi hanh tir A dé di dén B véi van toc caa mdi xe khong doi trén
toan bo quang duong AB dai 120km. Do van toc xe 6 t& 16n hon van téc xe may la 10km/h nén xe 6
t6 dén B sém hon xe may 36 phiit. Tinh van téc cua mdi xe.

Bai 3: (2,0 diém)
Ix+2Jy-1=5
Mx—Jy—1=2

b) Trong mat phang toa d OXY , cho dudng thing (d):y =mx+5.

a) Giai hé phuong trinh:

b1) Chimg minh duong thing (d ) luén di qua diém A(0;5) véi moi gid ti caa m.
b2) Tim tat ca céc gid tri cha m dé duong thang (d ) cat parabol (P):y =X’ tai 2 diém phan
biét c6 hoanh d¢ lan luot 1a X;, X, va X, < X, sao cho |X1| > |X2|.

Bai 4: (3,5 diém) Cho dudng tron (O) ngoai tiép tam giac nhon ABC. Goi M, N lan lwot 1a diém chinh gitra
ctia cung nhé AB va cung nhé BC. Hai day AN va CM cit nhau tai diém 1. Day MN cét cac canh AB
va BC lan luot tai cac diém H va K.
a) Chuang minh bén diém C, N, K, | ciing thugc mot duang tron.
b) Chirng minh NB? = NK.NM.
¢) Chirng minh tr giac BHIK la hinh thoi.
d) Goi P va Q lan luot |4 thm cua cac dudng trdn ngoai tiép tam giac MBK, tam giac MCK va E 1a
trung diém cua doan PQ. V& dudng kinh ND caa duong tron (O). Chimg minh ba diém D, E, K
thang hang.
Bai 5: (0,5 diém) Cho céc sé thyc @, b, Cthay ddithoaman a>1,b>1 c>1va ab+bc+ca=9,tim

gia tri I6n nhét va gia tri nho nhat cua bidu thac P =a® +b? +c?.

Hotline: 0964.09.9292 Email: info@khaitam.edu.vn [ Website: www.khaitam.edu.on
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Pé thi vao 10 sé giao duc va dao tao Ha Ndi nam hoc 2018 — 2019
Bai 1: (2,0 diém) Cho hai biéu thuc:
X+4 3Vx+1 2
\/_ va B= \/_ voi x>0, x=1.

Jx -1 T x+20x-3 Jx+3

a) Tinh gia tri biéu thac A khi X=9.
1

Jx -1
X

TR ;A
c) Timtatca cac gidtri cua X dé EZZ+5.

A=

b) Chang minh B =

Bai 2: (2,0 diém) Gidai bai toan bang cach ldp phirong trinh hodc hé phirong trinh:
M6t manh dat hinh chir nhat ¢ chu vi bing 28m va d6 dai dudng chéo bang 10m. Tinh chiéu dai va
chiéu rong ciia manh dét d6 theo don vi mét.
Bai 3: (2,0 diém)
4x—|y+2|=3

a) Giai hé phuong trinh: :
X+2|y+2/=3

b) Trong mat phang toa do OXy , cho dwong thang (d): y = m+2x +3 va parabol (P):y = x°

bs) Chimg minh dwong thing (d ) Iuén cit (P) tai hai diém phan biét
bz) Tim tét ca céc gid tri cia m dé duong thing (d ) cat parabol (P) tai 2 diém phan biét c6
cac hoanh do 1a cac s6 nguyeén.

Bai 4: (3,5 diém) Cho duong tron (O; R) véi day cung AB khong di qua tim. Ly S 1a mot diém bat ki trén
tia di cua tia AB (S khéac A). Tir diém S v& hai tiép tuyén SC, SD véi dudng tron (O; R) sao cho diém
C nam bén trén cung nho AB (C, D a céc tiép diém). Goi H la trung diém cua doan thing AB.

a) Chung minh 5 diém C, D, H, O, S thugc dudng tron duong kinh SO.

b) Khi SO = 2R, hdy tinh d6 dai doan thang SD theo R va tinh s do goc CSD.

¢) DPuong thang di qua diém A va song song véi duong thang SC, cat doan thang CD tai diém K.
Chang minh t giac ADHK 1a tir giac noi tiép va duong thang BK di qua trung diém cua doan
thang SC.

d) Goi E la trung diém cua doan thang BD va F I hinh chiéu vuéng géc cua diém E trén duong thang
AD. Chang minh ring khi diém S thay ddi trén tia ddi cua tia AB thi diém F ludn thudc duong
tron cb dinh.

Bai5: (0,5 diém) Tinh gid tri nho nhét caa bidu thic P = 1— X ++/1+ X + 2/X.

Hotline: 0964.09.9292 Email: info@khaitam.edu.vn [ Website: www.khaitam.edu.on
10



TRUNG TAM BOI DUONG VAN HOA KHAI TAM

I CS1: S6 2B, Ngd 29/39 Khwong Ha, Khwong Binh, Thanh Xuan, HN

/_/ CS2: S6 46 Tric Khé — Lang Ha - Béng Ba — HN
ﬁ/ CS3: S6 8 — Ngd 110 Quan Nhan — Nhan Chinh — HN

Pién thoai: 0246.2927.005 - Hotline: 0964.09.9292

www.khaitam.edu.vn Email: info@khaitam.edu.vn - Website: www.khaitam.edu.vn

Pé thi vao 10 trudng Lwong Thé Vinh nim hoc 2013 — 2014

I 2dx-1 2x-+/x-3
Jx+3 3-x x-9

Bai 1: (2,0 diém) Cho hai biéu thac: P =

a) Ratgon P.
b) Tinh P biét x(4x+3)=1.
) Tim x @ |P|>P.
Bai 2: (2,0 diém) Gidi bai toan bang céch ldp phuwong trinh hodc hé phirong trinh:
Hai ngudi tho ciing 1am mat cdng viéc trong 4 gid 30 phut thi xong. Néu ngudi thir nhat 1am
mot minh trong 3 gid va ngudi thir hai [am mot minh trong 2 gio thi tong s6 ho 1am dwoc 50%
cong viéc. Hoi néu mdi ngudi 1am cong viéc d6 mot minh thi trong may gio sé xong?
Bai 3: (2,0 diém)
a) Cho phuong trinh x* — 2(m + 3) X+m?+3=0 (1).
a1) Giai phuong trinh voi m=1.
a2) Tim m dé phuong trinh c6 2 nghiém phan biét X;, X, thoa man \/Z+ JXZ =4,
b) Tim m dé ba duong thing sau dong quy: (d,):y=2x+1, (d,):y=-3x+6 va
(d;):2mx—(m+1)y+5=0.
Bai 4: (3,5 diém) Cho nira dudng tron (O; R) duong kinh AB. Biém M tly y trén nira duong tron.
Goi N va P lan luot 14 diém chinh giira ciia cung AM va cung MB.
a) Chimg minh tam giac ONP vudng cén va suy ra diy NP c¢6 do dai khong doi.
b) Tinh dién tich hinh vién phan dugc tao thanh boi day NP va cung nho NP.
¢) Goi cac giao diém cuia AP va BN 12 E, tia AN va BP 14 C, tia CE va AB 1a D. Chting minh
céc tir gidc CNEP va DONP ni tiép duoc.
d) Tim quy tich trong tdm G caa tam giac ABC khi diém M chay trén nira duong tron tam

0.
Bai 5: (0,5 diém) Cho —2<a, b, c<3 va a’+b*+c* =22, tim gia tri nho nhit cua biéu thuc
P=a+b+c.
Hotline: 0964.09.9292 Email: info@khaitam.edu.vn [ Website: www.khaitam.edu.on
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Pé thi vao 10 trwong Lwong Thé Vinh niam hoc 2014 — 2015

Bai 1: (2,0 diem) V6i x>0, X =1 va X # 4, cho hai biéu thirc sau:

x4l 2 9x-3

Jx-2 Jx+3 x+x-6
a) Rt gon biéu thuc P.

b) Tinh gia tri cua biéu thac A khi x thoamin x> —20x+64=0.
¢) Chung minh rang khi A>0 thi B>3.

Bai 2: (2,0 diém) Qidi bai toan bang Céch, lap g)hu‘v’ng {rinh hodac hé]?hu"ong trinh: ‘ ’
Cho mot so tu nhién,cé hai chfr s0. Bieét rang tong cac chir so6 hang chuc va hai lan chtr SO
ha:mg don vi la 12. N(,%u doi ghé hai chir s6 cho nhau thi s& dugc mot so méi 16n hon s6 ban
dau 27 don vi. Tim so6 ban dau.

Bai 3: (2,0 diém) Cho parabol (P):y =X’ va duong thang (d):y =2(m—-1)x+3-2m.

a) V& parabol (P) trén mit phang toa do va tim diém A thugc (P) ¢6 hoanh do bang 2.

_x—\/;+1
Jx-1

A= aB

b) Tim m dé (d) cit (P) tai hai diém phan biét c6 hoanh d la do dai cac canh gdc vudng

ctia mét tam giac vudng co canh huyén bing /10 .
Bai 4: (3,5 diém) Cho tir giac ABCD nai tiép duong tron tim O, duong kinh AD (B thudc cung nho
AC). Goi giao diém cua hai duong chéo AE va BD 1a H. Ké HK vudng goc véi AD tai K.
a) Chung minh cac tr gidc ABHK va CDKH noi tiép.
b) Tia BK cit (O) tai diém thi hai 12 F. Chitng minh CF // HK.
¢) Chung minh H 1a tim dudng tron noi tiép tam giac BCK.
d) Goi P va Q lan luot Ia hinh chiéu vudng goc cua F trén cac duong thang AB, BD. Chiing
minh rang duong thang PQ di qua trung diém cta doan thang CF.
Bai 5: (0,5 diém) Cho cac sb a, b, ¢ thoaman 2(b2 +bc +CZ) = 3(3— az) . Tim gia tri 16n nhit va

gi tri nho nhét caa biéu thac T =a+b+c.

Hotline: 0964.09.9292 Email: info@khaitam.edu.vn [ Website: www.khaitam.edu.on
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Pé thi vao 10 trudong Lwong Thé Vinh nim hoc 2016 — 2017

Bai 1: (2,0 diém) Cho hai biéu thuc:
1 X 3Vx
A= + — Vv
IX+2 JXx=1 x++x-=2

a) R0t gon biéu thuc A.

2x-3
«/§+1

aB voi x>0, x#1.

b) Khi B =% hay tinh gia tri cia A.

c) Timcac giatricia m biét X ++/4x—1= A(\/;+ 2)—% .

Bai 2: (2,0 diém) Giai bai toan bang cach ldp phirong trinh hodc hé phirong trinh:
Hai 16p 9A va 9B c6 tong sb 71 hoc sinh. Trong dot quyén gop sach vo ang ho céc ban hoc sinh viing
cao, trung binh mdi ban 16p 9A ung ho 3 quyén, mdi ban 16p 9B ung ho 4 quyén. Vi vay, ca hai 16p
quyén gop duoc tong sé 249 quyén. Tinh sé hoc sinh ciia mdi 16p.

Bai 3: (2,0 diém)
a) Trong mat phing toa d¢ OXy, cho duong thang (d):y=(m+3)x—m—2 va parabol

(P)ry=x%

ay) V& (P).

a,) Tim m dé duong thang (d ) cét parabol (P) tai 2 diém phan biét c6 hoanh do X,, X, thoa
man (X —3x)(x—2m)—2x+6=0.

b) Tim m dé phuong trinh sau c6 3 nghiém phén biét m.
Bai 4: (3,5 diém) Cho dudng tron (O; R) va diém A ¢ dinh nam ngoai dudng tron sao cho OA = 2R. Ké céc
tiép tuyén AB, AC véi duong tron (B va C 1a cac tiép diém). Biém M thudc cung nhé BC, goi |, H, K
lan luot & hinh chiéu vudng goc cua M trén BC, AB, AC. MB cit IK tai E, MC cét HI tai F.
a) Chang minh cac tir giac BIMK va CIMH nai tiép.
b) Tinh theo R dién tich hinh quat tron giGi han bgi cac ban kinh OB, OC va cung nho BC.
¢) Chuang minh MI?2 = MH.MK.
d) Goi giao diém thi hai cua duong tron ngoai tiép tam giac MEK va duong tron ngoai tiép tam giac
MFH lIa N. Chirng minh MN 1uén di qua mét diém c6 dinh khi M chay trén cung nho BC.
Bai5: (0,5 diém) Cho hai s6 dwong X, Yy thoa man X+Yy>8. Tim gia tri nhé nhat cua biéu thac

B 4x2+6x+9+17y2+50
2X 10y

P

Hotline: 0964.09.9292 Email: info@khaitam.edu.vn [ Website: www.khaitam.edu.on
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Peé thi vao 10 chuyén sé gido duc va dao tao Ha Ngi nim hoc 2014 — 2015
Bai 1: (2,0 diém)
a) Giai phuong trinh X (5x° +2)— 2(\/2x +1 —1) =0.

X’ (4y+1)-2y=-3

b) Giai h¢ phuong trinh :
) xz(x2—12y)+4y2=9

Bai 2: (2,5 diém)
a) Chung minh néu n 1a sé nguyén duong thi 25" +7" —4" (3” +5”) chia hét cho 65.

b) Tim céc cap sé nguyén (X;y) théaman x*y+xy —2x* —3x+4=0.

) +a, +..+a,, >2014°
c) Tim c4c bd s6 ty nhién (&, &, ...., 8,y, ) thoa mén % 2o .
2 2 2 3
a, +a; +...+a5, <2014 +1
Bai 3: (1,5 diém) Véi ba sé dwong X, Y, Z thoa mdn X+ y+z =1, tim gia tri 16n nhat cua biéu
thuec:
X

y 4
+ + :
X+ X+YZ Y+ JY+2X  Z+aJZ+XY

Bai 4: (3,0 diém) Cho tam giac déu ABC ndi tiép dudng tron (O), H 1a trung diém cua BC. M la
diém bat ki thuoc doan thang BH (M khac B). Ly diém N thudc doan thang CA sao cho CN
= BM. Goi I 14 trung diém cua MN.

a) Chung minh bbn diém O, M, H, | cing thuéc mot duong tron.
b) Goi P la giao diém cua Ol va AB. Chirng minh tam giac MNP 1a tam giac déu.
¢) Xac dinh vj tri cia diém M dé tam giac 1AB c6 chu vi nho nht.

Bai 5: (1,0 diém) Cho bang 6 vudng kich thudc 3 x n (3 hang, n ¢ot, n 1a s6 ty nhién 16n hon 1) dugc
tao bai cac 6 vudng nho kich thudc 1 x 1. Méi 6 vudng nhé duoc t6 bsi mot trong hai mau
xanh hodc d6. Tim s6 n bé nhat dé véi mdi cach t6 mau nhu thé luén tim dwgc hinh chit nhat
tao bai cac 6 vudng nho sao cho 4 6 vuéng nho & 4 goc cua hinh chir nhat d6 cing mau.

Hotline: 0964.09.9292 Email: info@khaitam.edu.vn [ Website: www.khaitam.edu.on
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Peé thi vao 10 chuyén sé gido duc va dao tao Ha Ngi nim hoc 2015 — 2016

Bai 1: (2,0 diém)

a) Giai phuong trinh X —+/X—8 ~3J/x+1=0.

. X*+y?=5
b) Giai h¢ phuong trinh :
x* +2y* =10x -10y

Bai 2: (2,5 diém)

a) Cho s6 nguyén duong n théa mén (n,10) =1 . Chang min rang (n4 —1)540.
p—1=2x(x+2)

b) Tim tatcacacsonguyénto p vaso nguyén duong X, y théaman |

p’-1=2y(y+2)

c) Tim tat ca cAc s6 nguyén duong N sao cho ton tai cac s nguyén duong X, Y, Z théa man
X+ y* +2° =nx’y?z°.

Bai 3: (1,5 d@iém) Cho hai s6 thuc duong thoa man: (a+b)(b+c)(c+a)=1. Ching minh ring:
ab+ac+bc< % .

Bai 4: (3,0 diém) Cho tam giac déu ABC noi tiép dudng tron (0). Cac duong cao AM, BN, CP cit
nhau tai H. Goi Q 1a diém bat ky trén cung nho BC. Goi E, F 1a diém di xtiing cua Q qua AB,
AC.
a) Chung minh ring MH.MA = MP.MN.
b) Chuang minh ring E, F, H thang hang.
¢) GoiJ la giao diém cua QE va AB. Goi | la giao diém ciia QF va AC. Tim vi tri cia Q trén

: :AB AC = .
cung nho BC ¢ —— +—— nho nhat.
Q  Ql
Bai5: (1,0 diém) Chtng minh ring ton tai cac sb6 nguyén a,b,c sao cho

O<‘a+b\/§+c\/§‘<ﬁ.
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Peé thi vao 10 chuyén sé gido duc va dao tao Ha Ngi nim hoc 2016 — 2017
Bai 1: (2,0 diém)
a) Giai phuong trinh x* —2x* + x — Z(X2 - X) =0.

. X*+2y—-4x=0
b) Giai h¢ phuong trinh :
4x* —4xy* +y* -2y +4=0
Bai 2: (2,5 diém)
a) Cho céc sé thuc a, b, ¢ dd6i mot khac nhau théa man a° +b®+c® =3abc va abc = 0.
ab? bc? ca’
Tinh P= + +
a’+b’—-c® b’+c’—a’® c’+a’-b?
b) Tim tat ca cac cap s6 tw nhién (Xx;y) théa mén 2*x* =9y +6y+16.
Bai 3: (1,5 diém)
a) Cho céc sb thuc duong a, b, ¢ thoa man a® +b® +c® = 3. Chang minh
2a’ 2b? 2¢?
>+ 5+ s=a+b+c.
a+b® b+c° c+a

b) Cho sb nguyén duwong n thoa man 2+2412n°+1 la sb nguyén. Chung minh

2+ 2412n% +1 14 s6 chinh phuong.
Bai 4: (3,0 diém) Cho tam giac ABC nhon c6 AB < AC va ndi tiép (0). Cac duong cao BB’, CC’

cit nhau tai H. Goi M 1a trung diém cua BC. Tia MH cit (O) tai P.

a) Chung minh rang hai tam giac BPC’ va CPB’ d¢ong dang.

b) Cac duong phan giac cua cac goc BPC’ va CPB’ 1an luot cit AB, AC tai R, F. Goi O’ 1a
tam dudng tron ngoai tiép tam giac AEF, K 13 giao diém ctia HM va AO’. Chirng minh tér
giac PEKF noi tiép.

¢) Chiing minh cac tiép tuyén tai E, F caa (O’) cit nhau tai mot diém nam trén (O).

Bai 5: (1,0 diém) Cho 2017 s6 hitu ti duong duoc viest trén mot duong tron. Ching minh ton tai 2
s6 duoc Viét canh nhau trén dudng tron sao cho khi bo 2 s6 d6 thi 2015 sé con lai khong thé
chia thanh hai nhdm ma tong cac sé6 & m&i nhém bang nhau.
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Pé thi vao 10 chuyén sé gido duc va dao tao Ha Ngi nim hoc 2017 — 2018
Bai 1: (2,0 diém)
a) Giai phuong trinh \/6x — x> +2x* —=12x+15=0.

4x* = y+E
b) Giai h¢ phuong trinh y :
) 3

4y° =X+—

X

Bai 2: (2,5 diém)
a) Cho p lamot sb nguyén té 16n hon 3. Chitng minh 2017 — p? chia hét cho 24.
b) Tim tat ca cdc cap sb tw nhién (X;y) théaman x°+y° —9xy =0.

c) Cho a, b, ¢ 14 c4c sb nguyén duong. Chung minh a+b+2vab+c? khéng phai 1a sb
nguyén té.
Bai 3: (/,5 diém) Cho cac s6 thuc duong X, Y, z thoa man x* + y* + z* = 3. Ching minh
X + y - : < §
3—-yz 3-zx 3-xy 2
Bai4: (3,0 diém) Cho tam giac ABC nhon c6 AB < AC va ndi tiép (O). Goi I 1a tam dudng tron noi
tiép tam giac ABC, D 14 hinh chiéu cta I trén dudng thang BC va G 1a giao diém thu hai coa
duong thang AD véi duong tron (O). Goi F 1a diém chinh giita cung 16n BC caa duong tron
(0). Puong thang FG cit duong thang 1D tai H.
d) Chiing minh tt gidc IBHC Ia ti gidc noi tiép.
e) GoiJ 1a giao diém tha hai cia duong thang Al véi duong tron ngoai tiép tam giac BIC.
Chung minh BH = CJ.
f) Goi N la giao diém tha hai cia duong thang FH véi duong tron ngoai tiép tam giac BIC.
Chting minh duong thang NJ di qua trung diém cua canh BC.
Bai 5: (1,0 diém) Xét tap hop S gom cac sé nguyén duong c6 tinh chat: véi 2 phan tir phan biét bat
ki X, y thugc S, taludn co 30|x — y|> xy . Hi tap hop S c6 thé ¢ nhiéu nhat bao nhiéu phan

tu?
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Pé thi vao 10 chuyén sé gido duc va dao tao Ha Ngi nim hoc 2018 — 2019
Bai 1: (2,0 diém)
a) Giai phuong trinh X* +3X+8=X+5VX* + X+2.
. y> —2xy =8x° —6x+1
b) Giai h¢ phuong trinh :
y =X +8x° —x+1
Bai 2: (2,5 diém)
a) Cho p, g la hai s6 nguyén t6 I6n hon 5. Ching minh p* +2019q* chia hét cho 20.
b) Cho cac s6 nguyén duong @, b, ¢, d thoaman a<b<c<d va Jd —a<1.
b1) Chitng minh a+d >b+c .
b2) Chitng minh a 1a mot sé chinh phuong.
Bai 3: (1,5 diém)
a) Vi X, Y, Z lacéac sé thyc thoa man xyz =1. Chang minh
1 1 1
+

+ =1.
Xy+x+1 yz+y+1l zx+z+1

. o .1 1 1 N . 2
b) Véi X, Y, z lacéc so thuc duong théa mén —+—+ — = 3. Tim gié tri I6n nhat cua biéu
X Yy z

1 1 1
+ + .
\/2x2 +y°+3 \/2y2 +2°+43 22+ %2 +3
Bai4: (3,0 diém) Cho tu giac ABCD (khong ¢6 2 canh nao song song) ndi tiép duong tron (O). CAc tia BA
va CD cit nhau tai diém F. Goi E la giao diém cua hai duong chéo AC va BD. V& hinh binh hanh
AEDK.
a) Chtng minh tam giac FKD ddng dang voi tam giac FEB.
b) Goi M, N tuong tmg 1a trung diém cua cac canh AD, BC. Chirng minh duong thang MN di qua
trung diém ciia doan thang EF.
¢) Chtng minh duong thang EF tiép xdc véi duong tron ngoai tiép cua tam gidc EMN.
Bai5: (1,0 diém)Chotaphop S ={x e[l |1<x <50} . Xét A la mot tap con bat ki cua tap hop S va c6
tinh chat: khéng cé 3 phan tir ndo cua tap hop A 1a sb do do dai 3 canh cua 1 tam giac vuéng.
a) Timtap hop A c6 ding 40 phan tir va théa méan diéu kién dé bai.
b) C6 hay khong 1 tap hop A c6 dung 41 phan tir va thoa méan diéu kién dé bai? Hay giai thich cau
tra loi.

thac P =

Pé thi vao 10 trudng chuyén Pai hoc s pham Ha Ngi ndm hoc 2016 — 2017

Bail: (2,0 diém) Cho biéu thic P = vita , _1-a /iz—l—l voi
Jl+a-+l-a 41-a*-1+a)|Va a

O<a<1.Chang minh P=-1.
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Bai 2: (2,5 @iém) Cho parabol (P):y=—x’ vaduong thang (d):y =2mx—1 (m la tham s6).
a) Tim toa do giao diém cua (d) va (P) khi m=1.
b) Chtng minh rang véi méi gia tri cia m, (d) ludn cét (P) tai hai diém phan bigt A, B.
Goi Y,, Y, la tung do cua A va B. Tim m sao cho ‘yf +y§‘ =3.5.
Bai 3: (1,5 diém) Mot ngudi di xe may tir dia diém A dén dia diém B cach nhau 120km. Van téc trén

3 ; . .1 1 o
2 quang duong AB dau khong doi, van toc trén 2 quang duong AB sau bang > van toc trén
2 quang duong AB dau. Khi dén B, nguoi d6 nghi 30 phat va tro lai A vai van toc 1on hon

van toc trén 2 quang duong AB dau tién luc di la 10km/h. Thoi gian ké tur 10c xuat phat tai

A dén khi xe tro vé A 12 8,5 gio. Tinh van toc ciia xe may trén quing duong ngudi do di tir B
Ve A.

Bai 4: (3,0 diém) Cho 3 diém A, M, B phan biét, thang hang va M nam gitra A, B. Trén cing moi
nira mat phang bd AB, dyng 2 tam giac déu AMC va BMD. Goi P la giao diém cua AD va
BC.
a) Chiing minh AMPC va BMPD la céc t& giac noi tiép.
b) Ching minh +/CP.CB ++/DP.DA = AB.
¢) Puong thang ndi tam cia hai duong tron ngoai tiép 2 ti gidc AMPC va BMPD cit PA,

PB tuong tng tai E, F. Chirng minh CDFE 1a hinh thang.
Bai 5: (1,0 diém) Cho a, b, ¢ 1a cac s6 thyc khong &m va thoa man a+b+c¢ =1. Chang minh rang

J5a+4++/5b+4+-/5c+4>7.
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Pé thi vao 10 trwdong chuyén Pai hoc sw pham Ha Ndi nam hoc 2017 — 2018

. . . . . 1 1
Bai1: (/,5 diém) Cho cac s6 duong a, b, c,d. Chang minh rang trong 4 so a2+6+—,
C

b2+1+£, cz+l 1 d2+1+1 c6 it nhét 1 s6 khdng nho hon 3.
c d d a a b
Bai 2: (/,5 diém) Giai phuong trinh:
\/(xz +2x)2 +4(x+1)2 —\/x2 +(x+1)2 +(x2 +x)2 =2017.

Bai 3: (1,5 diem)
a) Tim tit ca cac s6 nguyén duong a, b, ¢, d théaman a®> =b% ¢®*=d*, a=d +98.

o 2 . 1 1
b) Tim tat ca cac so thuc X sao cho trong 4 so6 x—\/i, X2+2\/§X, X——, X+ — co ding
X X

1 s6 khdng phai 1a s6 nguyeén.
Bai 4: (3,0 d@iém) Cho duong tron (O) ban kinh R va mot diém M nam ngoai (O). Ké hai tiép tuyén
MA, MB téi dudng tron (O) (A, B 1a 2 tiép diém). Trén doan thang AB lay diém C (C khac
Ava B). Goi I, K 1a trung diém MA, MC. Puong thang KA cit duong tron (O) tai diém thir
hai D.
d) Chiing minh KO? - KM? = R?,
e) Chiing minh t gidc BCDM Ia t&r gi4c noi tiép.
f) Goi E la giao diém thir hai cua duong thang MD véi (O) va N 1a trung diém cua KE,
duong thang KE cat duong tron (O) tai diém tha hai F. Ching minh rang 4 diém 1, A, N,
F cling nam trén 1 duong tron.
Bai 5: (1,0 diém) Xét hinh bén: ta viét cac s6 1, 2, 3,..., 9 vao vi tri cia 9 diém trong hinh vé& bén sao
cho mdi sé chi xuat hién dng mot 1an va tong 3 s6 trén 1 canh cia tam giac bang 18. Hai
céch viét duoc goi 12 nhur nhau néu b s6 viét o cac diém (A, B, C, D, E, F, G, K) cua mdi
céch 1a tring nhau. Hoi ¢6 bao nhiéu cach viét phan biét? Tai sao?

Pé thi vao 10 trudng chuyén KHTN — Pai hoc Qudc gia Ha Ngi nim hoc 2016 — 2017

Bai 1: (3,5 diém)
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X+ Yy +xy(x+y)=4

a) Giai hé
) Guaine (xy+1)(X* +y*)=4

8x—-3

b) Giai phuong trinh v7X+2 —/5—-Xx = c

Bai 2: (2,5 diém)
a) Tim tat ca cac gia tri ciia tham sé m sao cho ton tai cap s6 nguyén (x;y) théa mén he

2+ mxy? =3m
phuong trinh :
2+m(x*+y*)=6m
b) Véi X, y lacac so thuc thoa man didu kien 0 < X <y <2, 2x+ Yy >2xy. Timgia trj Ién
nhit cua biéu thuc P = X (x2 +1) +y° (y2 +1).
Bai 3: (3,0 diém) Cho tam giac ABC nhon noi tiép duong tron (O) véi AB < AC. Phan gi4c cua goc
BAC cit BC tai D va cat (O) tai E khac A. M 1a trung diém cua doan thang AD. Puong thang
BM cit (O) tai P khéc B. Gia sir cac duong thang EP va AC cat nhau tai N.
a) Chiing minh rang t& giac APNM noi tiép va N 1a trung diém cta canh AC.
b) Gia sir dudng tron (K) ngoai tiép tam giac EMN cat duong thang AC tai Q khac N. Ching
minh rang B va Q dbi xiing nhau qua AE.
¢) Gia st (K) cit duong thang BM tai R khac M. Chang minh rang RA vudng goc véi RC.
Bai 4: (1,0 diém) S6 nguyén a duoc goi 1a s6 “dep” néu vé moi cach sap xép theo thi ty tly y cua
1006 1,2, 3,..., 100 ludn ton tao 10 sé lién tiép co tong khong nho hon a . Tim sb “dep” 1on
nhat.

Ho
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Pé thi vao 10 trwong chuyén KHTN — Pai hoc Quéc gia Ha Ngi nam hoc 2016 — 2017

Bai 1: (3,5 diém)

- X’ +4y* =5
a) Giai hé :
Ax*y +8xy? +5x+10y =1

: 4x3 + 4x
b) Giai phuong trinh v/5x* +6X + =62—.
9X“ +6X+6
Bai 2: (2,5 diém)
2 2
. Y R , L X=1 y -1 , . N 2 2
a) Voi X, Yy lacéc so nguyén duong thoa man > = 3 . Chttng minh rang x“ —y

chia hét cho 40.
b) Tim tat ca cac cap sé nguyén (x;y) théa mén x* +2x* = y°.

Bai 3: (3,0 diém) Cho hinh vuéng ABCD néi tiép (O). P 1a diém thudc cung nho AD cua (O) va P
khac A, D. Cac duong thang PB, PC lan luot cat dudng thang AD tai M, N. Puong trung truc
cia AM cit cac duong thang AC, PB lan luot tai E, K. Puong trung truc caa DN cat cac
duong thang BD, PC lan luot tai F, L.

a) Chung minh 3 diém K, O, L thang hang.

b) Chting minh duong thang PO di qua trung diém cua EF.

¢) Gia sir duong thang EK cit duong thang BD tai S, cac duong thang FL va AC cit nhau
tai T, duong thang ST cit cac duong thang PC, PB lan luot tai U, V. Chang minh rang 4
diém K, L, U, V ciing thuéc mot duong tron.

Bai 4: (1,0 diém) Ching minh rang véi moi s6 tu nhién n >3 ludn ton tai mot cac xép bo n sé

. X; + X P S X
1, 2,..,n thanh X, X,, ..., X, sao cho X; # 5 K, véi moi bo chi s6 (i; j; k) ma

1<i< j<k<n.
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Pé thi vao 10 trwong chuyén KHTN — Pai hoc Quéc gia Ha Ngi nam hoc 2017 — 2018

Bai 1: (3,5 diém)
2 2
X“+y —xy=1
a) Giai hé{ y o=

X+ Xy =2y’

b) Giai phuong trinh 2(x+1)v/Xx+1 = (Jx+1+J1— x)(2—\/1— X2 )

Bai 2: (2,5 diém)
a) Chung minh ring khong tén tai cac s nguyén X,y thoa man dang thuc
12x% + 26xy +15y* = 4617 .
b) Vi a, b la céc sé thuc duong, tim gié tri 16n nhat caa biéu thirc
1 1 1
M=(a+b + -——.
( )(a3+b b3+aj ab
Bai 3: (3,0 diém) Cho hinh thoi ABCD c6 goc BAD nhon. Pudng tron tam | noi tiép tam giac ABD
tiép xtc voi BD, BA lan luot tai J, L. Trén duong thang LJ 1dy diém K sao cho BK song song
vai ID.
a) Chung minh rang géc CBK bang goc ABI.
b) Chtrng minh rang KC vuéng gdc véi KB.
¢) Chiing minh rang 4 diém C, K, 1, L cing nam trén mot duong tron.
Bai 4: (1,0 diém) Tim tap hop s6 nguyén duong n sao cho tom tai 1 cach sap xép cac s6 1, 2, ..., n
thanh a,, a,, ..., &, ma khi chia cac s a, a,a,, aa,a,, ..., 3,a,...8, cho n ta dugc cac sb
du d6i mot khac nhau.
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Pé thi vao 10 trwong chuyén KHTN — Pai hoc Quéc gia Ha Ngi nam hoc 2017 — 2018
Bai 1: (3,5 diém)
X+Yy=X+3
a) Giai h¢ y v
X2+ Yy +xy=3
b) Véi a, b 1a céc sb thuc duong thoa man a+b +ab =1. Ching minh rang:
a b 1+ab

lvad 1407 \/2(1+a2)(1+b2) '

Bai 2: (2,5 diém)
a) Giasi p, g lahai sé nguyén théa man dang thuc p(p—1)= q(q2 —1) *).

al) Chirng minh rang ton tai s6 nguyén duong K saocho p—1=kq, > -1=kp.
a2) Tim tat ca cac s6 nguyén té p, g thoa man dang thic (*).

b) Vi a, b, ¢ 1a cac sb thuc duong thoa man ab +bc+ca+abc = 2. Tim gia trj 16n nhat

cua biéu thuc:
a+l b+1 c+1

-2 T3 T :

a“+2a+2 b°+2b+2 c°+2c+2

Bai 3: (3,0 diém) Cho tam giac ABC nhon voi AB < AC. Goi E, F lan luot 1a trung diém cua cac
canh CA, AB. Trung truc caa doan thang EF cat BC tai D. Gia sir diém P nam trong goc EAF
va nam ngoai tam giac AEF sao cho goc PEC bang goc DEF, goc PFB bang goc DFE. PA cit
duong tron ngoai tiép tam giac PEF tai Q khac P.

a) Chung minh rang géc EQF bang tong hai géc BAC va EDF.

b) Tiép tuyén tai P ciia duong tron ngoai tiép tam giac PEF cit cac duong thang CA, AB lan
luot tai M, N. Chirng minh ring 4 diém C, M, B, N cling nam trén mot duang tron (K).

¢) Chung minh rang duong tron (K) tiép xic voi duong tron ngoai tiép tam giac AEF.

Bai 4: (1,0 diém) Cho n>5 la sb nguyén duong. Xét mot da giac 16i N canh. Nguoi ta muén ké sb
duong chéo cua da giac ma cac duong chéo nay chia da giac di cho thanh dang kK mién, mdi
mién 12 mot ngi giac 16i (2 mién bat ki khong c6 diém trong chung).

a) Chiing minh rang ta cé thé thuc hién duoc véi n= 2018, k =272.
b) Voi n=2017, k =672 ta cé thé thuc hién duoc khdng? Hay giai thich.
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