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UBND TINH BAC NINH PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
SO GIAO DUC VA PAO TAO NAM HOQC 2019 - 2020
DPE CHINH THUC Mon thi: Toan (Danh cho thi sinh chuyén Todn, chuyén Tin)
Péso 1 Thoi gian lam bai: 150 phut (khong ké'thoi gian giao dé)

Cau 1. (2,0 diém)
4 9.3 2
r —2z° 4+ 3x 38$+5khix:2+\/§.
\/x2 —4x+5
b) Cho hai ham s8 y = & va y = (m — 1)z —1 (v6i m la tham s6) c6 do thi lan luot la

a) Tinh gia tri ctia biéu thic A =

(P) va d. Tim m dé (P) cit d tai hai diém phan biét A(xl;yl), B (acQ; y2) sao cho
yf’ —ys = 18(1:13 —:I:j)
. e L . Y’ +2xy +4 =2z + 5y
Cau 2. (2,5 diem) a) Giai hé phuong trinh 527 4+ Ty — 18 = m .
b) Cho cac s6 thuc khong am z,y, z thoa man z + y + z = 3. Tim gid tri 16n nhat, gia tri

nho nhat cia bidu thite M = V2% — 62 + 25 ++y? — 6y +25 + 2% — 62 +25.
Cau 3. (1,5 diém)
a) Tim tat ca cac cdp sd nguyén duong (m; y) thoa man (:Uy +x+ y) (x2 +° + 1) =30.

b) Cho 7 1a s& nguyén dwong thoa man 12n° +1 1a s§ nguyén. Chitng minh ring
2121 +1 + 2 13 s8 chinh phuong.

Cau 4. (3,0 diém) Cho tam gidc ABC ¢6 ba goc nhon, AB < AC. Céc dudng cao
AD,BE,CF cta tam giac ABC cat nhau tai diém H . Goi (O) la duwong tron ngoai ti€p

te giac DHEC', trén cung nho EC cua duong tron (0) 14y diém [ (khac diém FE') sao

cho IC > IE . Duong thang DI cét duong thang CE tai diém N, duong thang EF cat
duong thang CI tai diém M .

a) Chttng minh rang NI.ND = NE.NC..

b) Chting minh rang duong thang MN vuong géc véi duong thang CH .

¢) Duong thang HM cat duong tron (0) tai diém K (khac diém H ), duong thang KN
cit dudmg tron (O) tai diém G (khic diém K ), duong thing MN cit duong thing BC
tai diém T . Chitng minh rang ba diém H,T,G thang hang.

Cau 5. (1,0 diém) Cho 2020 céi keo vao 1010 chiéc hop sao cho khong c6 hop nao chira

nhiéu hon 1010 cai keo va mdi hop chira it nhat 1 cai keo. Chiing minh rang c6 thé tim
thdy mot s8 hdp ma téng s6 keo trong cac hop d6 bang 1010 cai.

Hét

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC
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UBND TINH BAC NINH DE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
SO GIAO DUC VA DAO TAO NAM HOC 2018 - 2019
DPE CHINH THUC Mon thi: Toan (Danh cho thi sinh chuyén Todn, chuyén Tin)
bé s6 2 Thoi gian lam bai: 150 pht (khong ké'thoi gian giao dé)
Cau 1.

|a| >|b| >0

, s a++va’+b*> a-+va*+b® | 4Va'-a’’
a) Rut gon biéu thitc: P = - ,
[a_Ja2+b2 a+\/a2+b2) b
b) Cho phuong trinh: x* +ax+b=0vdi x 1a &n, a, b 1a tham s8. Tim a, b sao cho
\ . A , ~ X, =9
phuong trinh cé nghiém thoa man { - x3 =35
Cau 2
a) Giai phuong trinh: Ix+3+3x+1=x+3
b) Cho céc sd thuc a,b,cthéaman 0<a,b,c<2,a+b+c=3.Tim GTLN va GTNN cua
_al+bi+c?
~ab+bc+ca
Cau 3
a) Tim cdp sO nguyén x,ythoa man x* -2y =1
b) Chiting minh rang néu hiéu cc lap phuong cta 2 s6 nguyén lién tiép 1a binh
phuong ctia mét s6 ty nhién n thin la tdng 2 s6 chinh phuong lién tiép
Cau 4.
1) T A ngoai (O) vé 2 tiép tuyén AB, AC (B, C 1a tiép diém). AO cat BC tai H. Duong
tron duong kinh CH cat (O) tai diém thit hai 1a D. Goi T la trung diém BD
a) Chuing minh ABHD la t& giac noi ti€p
b) Goi E 1a giao diém thit 2 cia duong tron dwong kinh AB véi AC, S 1a giao diém
cta AO véi BE. Chttng minh TS // HD
2) Cho (O,), (0,)cat nhau tai hai diém A, B. Goi MN la tiép tuyén chung ctia 2 dudng

tron véi M, N Ian luot thude (O,), (0,). Qua A ké duong thang d song song véi
MN cit (O,), (0,),BM, BN Ian luot tai C, D, F,G . Goi E Ia giao diém ciia CM va

DN. Chting minh EF = EG
Cau 5. Cho 20 s8 tu nhién, mdi s8 ¢ wdc nguyén t6 khdng vuot quéa 7. Chitng minh rang
ludn chon dwgc ra 2 so sao cho tich cua ching la 1 s6 chinh phueong.

Heét
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UBND TINH BAC NINH PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
SO GIAO DUC VA PAO TAO NAM HOQC 2017 - 2018
PE CHINH THUC MBon thi: Toan (Danh cho thi sinh chuyén Todn, chuyén Tin)
bé s6 3 Thoi gian lam bai: 150 pht (khong ké'thoi gian giao dé)

Cau 1(2.5 diém).

20 —3r—2 . Nt —Jr+2w-2
——vaQ= voiz > 0;2 = 4.
Jz -2 Jz +2

a) Rut gon cac biéu thiee P va Q.
b) Tim tat ca cac gia trix d€ P = Q
Cau 2(2.5 diém).

Cho biéu thirc P =

(o w o~ a b ¢ e a1 ,
a) Cho cdac so thye dwong a, b, c thoa man — = — = —. Tinh gia tri cta biéu thtec:
c a

P_4a+6b+2017c
4a — 6b + 2017c
b) Giai hé ph np |© Pt
1a1 he phwong tri
P 8 xZ—x+3—x\/6—x:(y—3)\/y—3

Cau 3(1.5 diém).
a) Cho cac s6 thue duwong a, b, ¢ théa man a + b + ¢ < 3.Tim gia tri nho nhat cta bi€u thic:
@’ +6a+3 b +6b+3 c+6c+3

a’ +a b +b ¢ +c
b) Cho tam giac vudng c6 s do cac canh la cac s6 tu nhién c6 hai chit s8. Néu ddi chd hai
cht s6 ctia sO do canh huyén ta dwoc s6 do mot canh goc vuodng. Tinh ban kinh duong
tron ngoai tiép tam giac do6
Cau 4(3.0 di€ém). Cho tam gidc ABC c¢6 ba géc nhon AB < AC noi ti€p duong tron (O)

M =

Tiép tuyén tai A cua duong tron (O) cat duwong thang BC tai M. Ké duong cao BF cta tam
gidc ABC(F thudc AC). Tir F ké duong thang song song véi MA cat AB tai E. Goi H 1a giao
diém cu CE va BF, D la giao diém ctia AH va BC.
2

a) Chttng minh rang MA? = MBMC va Mo _AC .

MB AB?
b) Chting minh rang AH vudng géc véi BC tai D.
¢) Goi I 1a trung diém ctia BC. Chting minh bon diém E, F, D, I cung ndm trén mot duong tron.
d) Tt H ké duong thang vuong géc véi HI cat AB va AC Tan luot tai P va Q. Chitng minh
rang H 1a trung diém ctia PQ.
Céu 5(0.5 diém). Cho 2n + 1 s nguyén, trong d6 c6 dting mot s6 0 va cacs6 1,2, 3, ..., n

moi s6 xudt hién hai [an. Chiing minh rang véi moi s tu nhién n ta luén sap xép duoc
2n +1 s6 nguyén trén thanh mot day sao cho v6i moi m = 1,2,3,...,n ¢ ding m s6 nam
gitra hai sO6 m

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC
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UBND TINH BAC NINH PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
SO GIAO DUC VA PAO TAO NAM HQC 2016 - 2017
PE CHINH THUC Mén thi: Toan (Cho moi thi sinh)
bé s6 4 Thoi gian lam bai: 150 pht (khong ké'thoi gian giao dé)

Cau 1(1.5 diém).
a) Giai phuwong trinh 2° — 5z +6 = 0.

b) Tinh gié trj biéu thitc A =3 (JE 27 - \/108).

A oA A \ Z + my = 1 /& \ A
Cau 2(1.5 diem). Cho hé phuong trinh oy —3" voim la tham so.
T+ 2y =

a) Giadi hé phuwong trinh khi m = 1.

b) Tim tat ca cac gia tri nguyén cua m dé hé phuong trinh c¢é nghiém duy nhat (x; 'y)
sao cho x va y la cac s6 nguyén.
Cau 3(2.5 diém). Cho ham s8 y = 2z”.

a) V& do thi (P) ctia ham sg.

b) Tim m d€ duong thang d:y = 2mx — 2 cat (P) tai hai diém phan biét c6 hoanh

do z,;z,5a0 cho biéu thicc M = (xl + z, )4 — 17(91;1 + 1z, )2 wlal — 6(%’1 - :c2)xf’x§ +90 dat gia
tri nho nhat.

Cau 4(3.0 diém). Cho tam gidc ABC 14y diém D thay ddinam trén canh BC (D khong tring
v6i B va C). Trén tia AD 1ay diém P sao cho D nam giita A va P dong thoi DA.DP = DB.DC

. brong tron (T ) di qua hai diém A va D Ian luot cit canh AB, AC tai F va E.

a) Chting minh rang t& gidc ABPC ndi tiép.
b) Chiing minh rdng hai tam gidc DEF va PCB dong dang.
EF®

: S
c) Chiing minh rdng SDEF < A (8,038, - 1an luot la dién tich cta tam gidc

ABC

ABC;DEF).

Cau 5(1.5 di€ém). a) Cho t& gidc ABCD ¢6 dudng tron dudng kinh AB tiép xtc v6i dudng
thang CD. Chting minh rang néu AD song song véi BC thi duong tron dwong kinh CD
tiép xtic véi duong thang AB.

b) Trén mot bang vudng 4x4 (gom 16 6 vuong), ban dau nguoi ta ghi 9s6 1 va 7 s6 0
mot cach tuy y (modi 6 mot s8). Vi mdi phép bién do6i bang, cho phép chon mot hang hodc
mot cft bat ki, trén hang hodc ¢t duoc chon, doi dong thoi cac s6 0 thanh cac s6 1, cac s6 1
thanh cac s6 0. Chttng minh rang sau 2016 phép bién ddi nhu vay, ta khong thé dua bang
ban dau vé bang chi cé cac s6 0.
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UBND TINH BAC NINH PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
SO GIAO DUC VA PAO TAO NAM HOC 2016 - 2017
PE CHINH THUC Mon thi: Toan (Chuyén Todn, Tin)
Pé s6 5 Thoi gian lam bai: 150 phut (khong ké'thoi gian giao dé)
Cau 1(2.5 diém).

a) Phan tich da thirc P(x) = 2" + 52° + 52° — 5z — 6 thanh nhén ti.
b) Rut gon biéu thixc

Q\/x,lél(xl)—{—\/x—l—,lll(xl)-[l 1
Céu 2(2.0 diém).

a) Giai phuong trinh 2 (2:(: - 1) — 35z — 6 = \/3z — 8.

voiz>1lvaz=2.

b) Cho bdn s6 thuc a, b, ¢, d khac 0 thoa méan cac diéu kién a, b 1a hai nghiém cua
phuong trinh z° —10cz —11d =0 va ¢ d la hai nghiém cta phuong trinh
2* —10az —11b = 0. Tinh gia tri ctia bi€u thtc S =a +b+c +d.

Cau 3(1.0 diém).

4 4 3
Cho ba s thuc duong a, b, c. Tim gid tri nho nhat ctia biu thire M = 22 57 £¢ £2

;
(a +b+ c)

Céu 4(3.0 diém). Trén duong tron (C) tam O, ban kinh R vé day cung AB <2R.Tir A, B
vé hai tiép tuyén Az; By véi dudng tron (C). Ly diém M bat ki thudc cung nho AB (M
khong trung voi A va B). Goi H, K, I lan luot la chan cac duong vudng goc ha tit M xudng
AB, Az va By.

a) Chttng minh rang MH*> = MK.MI .

b) Goi E la giao diém cua AM va KH, F 1a giao diém ctia BM va HI. Chiing minh
rang duong thang EF 1a tiép tuyén chung ctia hai duong tron ngoai tiép cac tam gidc MEK
va MFL

c) Goi D la giao di€ém tht hai ctia hai duong tron ngoai ti€p cac tam giac MEK va
MFI. Chiing minh rang khi M di chuyén trén cung nho AB thi duong thang DM luon di
qua mot diém c6 dinh.

Cau 5(1.5 diém).

a) Tim ba sd nguyén t5 a, b, ¢ thoa méan cac diéu kién a <b <c va (bc — 1) chia hét
cho a, (ca — 1) chia hét cho b, (ab — 1) chia hét cho c.

b) Céac nha khoa hoc gap nhau tai mét hoi nghi. Mot sd nguoi la ban cua nhau. Tai
hoi nghi khong c6 hai nha khoa hoc nao ¢6 s6 ban bf?mg nhau lai c6 ban chung. Chttng
minh rf?mg c6 mot nha khoa hoc chi c6 dang mdt nguoi ban.
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UBND TINH BAC NINH PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
SO GIAO DUC VA PAO TAO NAM HOQC 2015 - 2016
PE CHINH THUC Mén thi: Toan (Cho moi thi sinh)
bé s6 6 Thoi gian lam bai: 150 pht (khong ké'thoi gian giao dé)

Cau 1. (1,5 diém)
1. Chohaiso a, :1~|—\/5;a2 :1—\/5 .Tinh a, + a,

r+2y=1
20 —y=-3

Yo Vo afa-1) 1
Ja+2 Va—2 a—-4 | Jo42

2. Giai hé phuong tr‘mh{

Cau 2. (1,5 diém) Cho bidu thtic A = (a > 0,0 = 4)

1. Rut gon biéu thic A.
2. Tinh gid tri ctia biéu thitc A véi a = 6 + 442,
Cau 3 (2,5 di€m) Cho phuong trinh 2* —(2m — 1)z +m(m —1)=0 (1) (véim la tham

AL

sO)

1. Giai phuong trinh (1) véi m = 2.

2. Chting minh phuong trinh (1) luén c6 hai nghiém phan biét vdi moi m

3. Goi 7,;7,la hai nghiém cua phwong trinh (1) (v6i z, < x,).

Chting minh z” — 2z, + 3 > 0.

Cau 4 (3,0 diém) Trong mit phiang cho dwong tron (O), AB la day cung c8 dinh khong di
qua tam cta duong tron (O). Goi I la trung diém cua day cung AB, M la mot diém trén
cung 16n AB (M khong trung A, B). Vé duong tron (O) di qua M va tiép xtc véi duong
thang AB tai A. Tia MI cat duwong tron (O') tai diém th hai N va cit dwong tron (O) tai
diém tht hai C.

1. Chtng minh ABIC = AAIN, tit d6 chttng minh tit gidc ANBC la hinh binh hanh.
2. Chting minh: Bl 1a ti€p tuyén ctia duong tron ngoai ti€p tam giac BMN
3. Xac dinh vi tri cta diém M trén cung AB dé€ dién tich t& giac ANBC 16n nhat.

Cau 5 (1,5 diém)

2015 2015
1. Tim nghiém dwong ctua phuong trinh (1 +z—~z* — 1) + (1 + 1z + 2’ — 1) = 2%,

2. Trong mit phang cho 2015 diém phan biét thoa man trong ba diém bat ki ludn c6 it nhat
hai diém c6 khoang cach nhé hon 1. Chitng minh rang: luon ton tai mot hinh tron cé tam
la mot trong 2015 diém va ban kinh 1a 1 chita it nhat 1008 diém trong 2015 diém da cho.

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC
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UBND TINH BAC NINH DE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
SO GIAO DUC VA PAO TAO NAM HOC 2015 - 2016
PE CHINH THUC Moén thi: Toan (Chuyén Todn, Tin)
beé sd 7 Thoi gian lam bai: 150 pht (khong ké'thoi gian giao dé)

z—1 \/;

2:6\/;+x—\/;_x+\/; n
2% Nz —1 Wr-—1

:1;\/;_1 r—1

1. Tim diéu kién xac dinh va rat gon biéu thiec P.

(5 n 2\/8)(49 _ 20\/5) V5 — 26
W3 — 1142 '

Cau 1. (2,0 diém) Cho biéu thitc: P =

2. Tinh gi4 tri bidu thtic P khi % =
Cau 2 (2,5 diém)
1. Cho s8 thuc duong x thoa mén didu kign A = 2 + — va B = o’ + —. Tinh gi tri
cua cac biéu thirc ' '
x (x + 3y) =4

2. Giai hé phuong trinh { )
4y =5 —ay

Cau 3 (1,5 diém)
1. Chitng minh r?mg: (a2 + b2) (m2 + y2) > (ax + by)2 , Va,b,x,y € R
2. Chox, y, zlafbaso thucdwong z +y + z = \/5 .. Tim gia tri nhé nhat cua biéu thic

\/y+z+\/z+x+\/x+y .
T Y 4

T = \/(x—l—y)(y-l-z)(z—i-x)

Céu 4 (3,0 di€m) Cho tam gidc ABC nhon (AB < AC) ndi tiép duong tron (O). Cac duong
cao AD, BE, CF dong quy tai triec tam H (D, E, F la cac chan duwong cao). Goi M 1a trung
diém canh BC. Ké HP vuong goc AM tai P.
1. Ching minh re‘ing: cac ddiemr A, E, F, H, P thuoc mot duong tron (ki hiéu (K))
dong thoi EM la ti€p tuyén ctia duong tron (K).
2. Chiing minh rang MC* = MA.MP
3. Goi T la diém ddi xtng véi P qua duong thang BC. Chitng minh rang: T thuodc
duong tron (O).
Céu 5 (1,0 diém) 1. Tim hai s6 nguyén duong (m2 + By) thoa man hai s6 z,y (x >y > O)Vé

(yz + 3:1:) déu 1a s8 chinh phuong.

2. Viét 2016 s6 tw nhién 1,2,3,...,2015,2016 1én bang. Thuc hién qua trinh sau: mdi [an xda
hai s6 a va b bat ki, r6i viét 1én bang s6 (a + b) hoac s0 (a — b), dén khi con lai duy nhat mot
s0 thi ding lai. Hoi s6 con lai ¢6 thé' 1a s6 2017 hay khong?

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC
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UBND TINH BAC NINH PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
SO GIAO DUC VA PAO TAO NAM HOQC 2014 - 2015
PE CHINH THUC Moén thi: Toan (vong 1)
bé s6 8 Thoi gian lam bai: 150 pht (khong ké'thoi gian giao dé)

Caul. (1,5diém) Cho phuwong trinh x> +2mx—2m—-6=0 (1), véi an x , tham s6 m .
1) Giai phwong trinh (1) khim =1
2) Xac dinh gia tri cia m d€ phuwong trinh (1) c6 hai nghiém x1, x2 sao cho X’ + x; nho nhét.

Cau IL (1,5 diém ) Trong cung mot hé toa d6 , goi (P ) 1a d6 thi cia ham s8 y = x2 va (d) la
do6 thi chia ham s6y = -x +2
1) Vé cac d6 thi (P) va (d) . Tt d6, xac dinh toa d6 giao diém cta (P) va (d) bang db thi .

2) Tim a va b @& d6 thi A ctia ham s6 y = ax + b song song véi (d) va cat (P) tai diém c6
hoanh d6 bang -1

Cau II .( 2,0 diém )

1) Mot nguoi di xe dap tir dia diém A dén dia diém B, quang duong AB dai 24km . Khi di
tte B tro vé A nguoi d6 tang van t6c thém 4km so véi lac di, vi vay thoi gian vé it hon thoi
gian di 30 phat . Tinh van tdc ctua xe dap khi di tit A dén B .

2) Giai phuong trinh v/x ++v1—x +x(1-x) =1

CaulV. (3,0 diém) Cho tam giac ABC c6 ba gbc nhon va ba dueong cao AA’, BB’ ,CC’ cit
nhau tai H .Vé hinh binh hanh BHCD . Puong thang qua D va song song véi BC cat
duong thang AH tai M .

1) Chitng minh r:?mg nam diém A, B,C, D, M cung thu¢c mot duwong tron.

2) Goi O 1a tdAm duwong tron ngoai tiép tam giac ABC .Chiing minh rang BM = CD va géc
BAM = g6c OAC.

3) Goi K 1a trung diém ctia BC , duong thang AK cat OH tai G . Chiing minh rang G la
trong tam ctia tam gidc ABC.

Cau V .(2, 0 diém)
1) Tim gia tri nhé nhat ctia biéu thitc P = a2 + ab + b? - 3a - 3b + 2014 .

2) C6 6 thanh phd trong d6 ct 3 thanh phd bat ky thi c6 it nhat 2 thanh pho lién lac duoc
v6i nhau . Chitng minh rang trong 6 thanh phd néi trén ton tai 3 thanh phd lién lac duoc
vdi nhau.
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UBND TINH BAC NINH PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
SO GIAO DUC VA PAO TAO NAM HOC 2014 - 2015
PE CHINH THUC MBon thi: Toan (Danh cho thi sinh chuyén Todn, chuyén Tin)
Pé s6 9 Thoi gian lam bai: 150 pht (khong ké'thoi gian giao dé)

1-/x 1-x

2
Cau L. (2,0 diém) Cho biéu thtic P = (\/; —1)( J ,voi X2 0,x #1.

1—x+/x +&j(ﬂ

1) Rat gon P.
2) Tim s6 chinh phuong x sao cho % la s6 nguyén.

Cau IL. (2,0 diém)

Ve ~ kd ~ 14 aA - A X Z \
1) Cho cac s0 thuwc x, y, z, a, b, ¢ thoa man cac diéu kién —+%+—=1 va
a C
a b ¢ o 2oyt 7?
—+—+—=0. Chitng minh rang —2+y—2+—2:1.
X z a~ b ¢

2) Tim cac s8 nguyén a d€ phuwong trinh: X*—(3+2a)x+40—-a=0 c6 nghiém

nguyén. Hay tim cdc nghiém nguyén do.
Cau I11. (1,5 diém)
\ X + my = 3m 4 \ 2 \ ~ N ?

1) Cho hé phuong trinh , voi X, Y la an, m la tham s6. Tim m dé hé

mx—y=m"-2

phuong trinh c6 nghiém duy nhét (X;y) théa man x* —2x—y > 0.

2) Cho a, b, ¢ 1a d6 dai ba canh cta mdt tam giac thoa man diéu kién 2c+b=abc.

3 4 5
+ - :

b+c-a c+a-b a+b-c
Cau IV. (3,0 diém) Cho tam gidc ABC c6 ba gdc nhon, ndi tiép duong tron (O) (AB < AC).
Céc tiép tuyén véi (O) tai B va C cat nhau tai N. Vé day AM song song véi BC. Puong
thang MN cat duong tron (O) tai M va P.
>+ 1 > =i, tinh d0 dai doan BC.
OB® NC° 16

2) Chting minh rang BP = E

AC AB

3) Chting minh rang BC, ON va AP dong quy.
Cau V. (1,5 diém)

1) Cho duong tron tim O ban kinh 1, tam gidc ABC c6 cc dinh A, B, C ndm trong
duong tron va cé dién tich 1én hon hodc bang 1. Chiing minh réng diém O ndm trong hodc
nam trén canh cta tam giac ABC.

2) Cho tap A=1{1;2;3;..,;16}. Hay tim s nguyén duwong k nho nhat sao cho trong

Tim gia tri nho nhat cua biéu thie S =

1) Cho biét

moi tap con gobm K phan tir cia A déu ton tai hai s6 phan biét a,b ma a’ +b® 1a mot s6

nguyeén to.
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UBND TINH BAC NINH PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
SO GIAO DUC VA PAO TAO NAM HOQC 2013 - 2014
PE CHINH THUC Mon thi: Toan (Danh cho tit ca cic thi sinh)
beé s6 10 Thoi gian lam bai: 150 pht (khong ké'thoi gian giao dé)

Cau 1. (2,0 diem)

a) Giai phuwong trinh: 2x-3=0.

b) Vi gia tri nao ctia x thi biéu thic v/X—5 xéc dinh?
2+42 2-2
J2+1 \2-1

c) Rat gon biéu thiec: A =

Cau 2. (2,0 diém)

Cho ham s6: Yy =mx+1 (1), trong dé m 1a tham so.

a) Tim m d€ d6 thi ham s6 (1) di qua diém A(L;4) . Véi gia tri m vira tim dwoc, ham
s0 (1) dong bién hay nghich bién trén R ?

b) Tim m d& d6 thi ham s& (1) song song véi duong thang d: y =m’x+m+1.

Cau 3. (1,5 diém)

Mot nguoi di xe dap tir A dén B cach nhau 36 km. Khi di t&¢ B tré vé A, nguoi do6
tang van toc thém 3 km/h, vi vay thoi gian vé it hon thoi gian di 1a 36 phat. Tinh vén tdc
cua nguoi di xe dap khi di tir A dén B.

Cau 4. (3,0 diém)

Cho ntta duong tron duong kinh BC, trén ntra duong tron lay diém A (khéac B va C).
Ké AH vuong goc voi BC (H thudc BC). Trén cung AC lay diém D bat ki (khac A va C),
duong thang BD cat AH tai I. Chiing minh rang;

a) IHCD la t& giac noi tiép;

b) AB2=BIBD;

c) Tam duong tron ngoai tiép tam gidc AID ludn nam trén mot duong thing cd

dinh
khi D thay d6i trén cung AC.
Cau 5. (1,5 diém)
a) Tim tdt ca cac bd s6 nguyén dwong (X; y) théa man phwong trinh:
X2 +2y? —3xy +2x—4y+3=0.

b) Cho t& giac 16i ABCD c6 BAD va BCD la c4c géc tl. Chitng minh rang

AC < BD.
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UBND TINH BAC NINH PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
SO GIAO DUC VA PAO TAO NAM HOC 2013 - 2014
N . ] Mon thi: Todn (Danh cho thi sinh thi vao chuyén Todn, Tin)
BE CHINH THUC Thoi gian lam bai: 150 phiit (Khong ké'thoi gian giao dé)

bé s6 11 Ngay thi: 20 thdng 6 nim 2013

Cau 1. (1,5 diém)

voi X>0, X #1.

a) Rut gon biéu thie A= (

Xx+2 X +2 1 J Jx+1

+ + :
XX -1 X+VX+1 1-+/x ) x+~/x+1
(v3-1)310+6v3
V214445 +3

Céu 2. (2,0 diém) Cho phuong trinh: 2x% —4mx+2m? -1=0 (1), v6i x 1a an, m 1a tham s0.

2013

b) Cho X = , tinh gia tri ctia biéu thic P = (X2 +4X— 2)

a) Ching minh véi moi gia tri caa m, phuong trinh (1) ludn c6 hai nghiém phan biét.
b) Goi hai nghiém ctia phwong trinh (1) 1a X, X,. Tim m d& 2x? +4mx, + 2m’ -9 <0.
Cau 3. (1,5 diém)
a) Cho céac s6 duong x, y théa man X -y = x> + y*. Chitng minh rang x* + y* <1.
2x=y*+1
b) Giai hé phuong trinh: {2y =2z° +1.
22=x"+1
Cau 4. (3,0 diém) Cho duong tron tim O duong kinh BC = 2R, diém A nam ngoai duong
tron sao cho tam giac ABC nhon. Tt A ké hai tiép tuyén AM, AN véi duong tron (O) (M, N
la hai tiép diém). Goi H la truc tdm cta tam giac ABC, F la giao diém cua AH va BC. Ching
minh rang:
a) Nam diém A, O, M, N, F cung nam trén mot duong tron;
b) Ba diém M, N, H thang hang;
c) HAHF =R*-0OH?,
Cau 5. (2,0 diém)

a) Tim tat ca cac bo s§ nguyén duong (X;y;z)thoa méan ﬂ la s6 hitu ty,
y +2+/2013
dong thoi X* + y? +2° 1a s8 nguyén t&.
b) Tinh dién tich ctia ngt giac 161 ABCDE, biét cac tam giac ABC, BCD, CDE, DEA,
EAB cuing c6 dién tich bang 1.
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~ UBND TINH BAC NINH PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN

" SO GIAO DUC VA PAO TAO Nim hoc 2012 - 2013

Mon thi: Toan (Danh cho thi sinh thi vao chuyén Todn, Tin)
Thoi gian lam bai: 150 phat (Khong ké'thoi gian giao dé)
Ngay thi: 30 thang 6 nam 2012.

PE CHINH THUC

Pé so 12

Bai1 (2,5 diém)
1/ Rat gon biéu thiic sau:

A=/4—10-25 —/4+10-25 .
X% +4/x? —2x —19 = 2x+39.
Bai 2 (2,0 diém)

1/ Cho ba s a, b, ¢ thoa man: 4a—5b+9c=0. Chiing minh rang phuong trinh
ax’ +bx +c=0 ludn c6 nghiém.

2/ Giai phuong trinh:

Xy+y +x=T7y
2/ Gidihé phuong trinh: y X oy 15
y

Bai 3 (1,5 diém)

1/ Cho ba s6 duong a, b, ¢ thoa man: a+ b+ ¢ =1. Chitng minh rang:

(L+a)(L+b)(1+c)28(1-a)(1-b)(1-c).

2/ Phan chia chin s6: 1,2,3,4,5,6,7,8,9 thanh ba nhém tuy vy, mdi nhém ba s6. Goi
T, 1a tich ba s6 ctia nhém thit nhat, T, la tich ba s6 cia nhém tht hai, T, la tich ba s6 cta
nhom th ba. Hoi tong T, + T, + T, ¢6 gia tri nho nhat la bao nhiéu?
Bai 4 (2,5 diém)

Cho duwong tron tam O ban kinh R va day cung BC ¢ dinh khac dwong kinh. Goi
A 1a mot diém chuyén dong trén cung 1én BC cua dwong tron (O) sao cho tam giac ABC
nhon; AD,BE,CF la cac dwong cao ctia tam gidc ABC. Cac duong thang BE, CF twong ting
cat (O) tai cac diém thit haila Q, R.

1/ Chitng minh rang QR song song véi EF.

2/ Chting minh rang dién tich tt gidc AEOF bang EFZ' R

3/ Xac dinh vi tri caa diém A dé chu vi tam gidc DEF 16n nhat.
Bai5 (1,5 diém)

1/ Tim hai s8 nguyén a,b d¢ a* +4b* 1a s6 nguyén t6.

2/ Hay chia mot tam gidc bat ki thanh 7 tam gidc can trong d6 c6 3 tam giac bang
nhau.
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UBND TINH BAC NINH PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN

SO GIAO DUC VA PAO TAO NAM HOC 2011 - 2012
BE CHINH THUG Moén thi: Toan ( Danh cho thi sinh thi vao chuyén Toan, Tin)
Thoi gian: 150 phat (Khong ké'thoi gian giao dé)

bé s6 13 Ngay thi: 09 thang 7 nam 2011

Bai 1. (2,0 diém)
Cho phuong trinh: X° — 2(m+2)x+6m+1=0 véixladn, mla tham s8.
a/ Ching minh réng phuong trinh ludn c6 hai nghiém phan biét véi moi gid tri caa m.
b/ Tim diéu kién cua m d€ phuong trinh trén c6 hai nghiém phan biét 16n hon 2.
Bai 2. (3,0 diém)

a/ Cho a, b 1a hai s8 thyc duwong thoa man a —~/ab —6b =0.

Tinh gid tri cia bigu thit: P=— 10
a++ab+b
x?—3y=2
b/ Giai hé phuong trinh: )
Qy° —-8x =8

Bai 3. (1,5 diéim)

. 1+ab)’
a/ Cho céc s8 thuc a, b thoa man a + b # 0. Chiing minh rang: a* + b’ +( bj >2.
a-+

b/ Cho céc s8 thuec a, b, ¢ dwong théa man a+b+c=1. Tim gi4 tri 16n nh4t cta bi€u
thire: M = /a2 +abc +vb? + abc + +/c? + abc + 9+/abc.
Bai 4. (3,0 diéin)

Cho hai duong tron (O) va (O’) cat nhau tai hai diém A va B. V& duong thang (d)
qua A cat (O) tai C va cat (O’) tai D sao cho A nam gitta C va D. Tiép tuyén ctia (O) tai C

va tiép tuyén ctia (O’) tai D cit nhau tai E.
a/ Chting minh rang t&t gidc BDEC ndi tiép.
b/ Chting minh rdang BE.DC = CB.ED + BD.CE.
Bai 5. (0,5 di¢in)
Cho tam giac ABC, trén tia BA 1ay diém M, trén tia dGi cua tia CA 1ay diém N sao
BM = CN. Chitng minh rang duong trung triec ctia MN ludn di qua mot diém cd dinh.

Hét
(Dé thi gom 01 trang)
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UBND TINH BAC NINH PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN

' S0 GIAO DUC VA PAO TAO NAM HOC 2009 - 2010
 CHI . Moén thi: Toan ( Danh cho thi sinh thi vao chuyén Toan, Tin)
DE CHINH TH Thoi gian: 150 phat (Khong ké'thoi gian giao dé)

bé s6 14 Ngay thi: 09 thang 7 nam 2011

Bai 1: (2,0 diém)  Giai cac phuong trinh sau:
1/ Ix+1=x-1 2/ X2 = 2X +1+~/x2 +4x +4 =3
Bai 2: (2,5 diém)

Cho ham s8 y = v/X? —4x +4 +/4x? + 4x +1+ax  (x la bién s6)

1/ Xac dinh a d€ ham s& luén dong bién.

2/ Xac dinh a d€ do6 thi ham s6 di qua diém B(1; 6). V& d6 thi (C) ctia ham s6 da cho
vOi a vira tim dwoc.

3/ Dung do thi (C) bién luan theo m s6 nghiém cta phuwong trinh sau:

X2 —AX+ 4 +8x2 +4x +1=X+m

Bai 3: (2,5 diém)

Cho tam giac ABC vuong tai A. Dung cac duong tron (O) va (O) c6 duong kinh
teong ting 1a AB va AC, cac duodng tron nay cat nhau tai A va D.

1/ Chitng minh rang B, C, D thang hang, tir d6 suy ra hé thuc:

1 1 1
AD? AB? AC’

2/ Goi M 1a diém chinh gifta cia cung nho CD; AM cat BC tai E va cat duong tron
(O) tai diém thit hai N. Chtrng minh tam giac ABE can.

3/ Goi I la trung di€m cua MN. Chiing minh: 010" =90°.
Bai 4: (2,0 diém)

1/ Chitng minh rang néu a, b, c 1a 3 s thoa man:
a+b+c=2009 va 1 + 1 + 1 = 1 thi mot trong ba s phai c6 mot s& bang 2009.

a b c 2009
2/ Cho tam giac ABC, AD la phan giéc trong ctia géc A. Chitng minh rang:
AD?=AB.AC-DB.DC.

Bai 5: (1,0 diém)
C6 9 chiéc ban vira mau xanh vira mau do xép thanh mot hang doc cach déu nhau.

Chting minh rdng cé it nhat mot chiéc ban duoc x8p cach 2 ban cing mau véi minh mot

khoang cach nhu nhau.

Heét
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~ UBND TINH BAC NINH DE THI TUYEN SINH VAO LOP 10 THPT CHUYEN
~ SO GIAO DUC VA PAO TAO NAM HOC 2010 - 2011
4 — , Mbén thi: Toan ( Danh cho thi sinh thi vao chuyén Toan, Tin)
DE CHINH THUC Thoi gian: 150 phat (Khong ké'thoi gian giao dé)

Pé s6 15

Cau 1. (1,5 diém)

Cho ham s8 y = (x) = —x|x|c6 d6 thi (P)

1/ Chtng minh ham s6 f(x) nghich bién véi moi x thudc R

2/ Tim toa dd giao diém ctia d6 thi (P) v6i dueong thang y = -2x
3/ Vé d6 thi (P)

Bai 2 (2,0 diém)

Cho phwong trinh X — 2X — 2|X - m| +2=0

1) Giai phwong trinh khi m =1.
2) Tim m d€ phuong trinh da cho c6 dung 2 nghiém
Bai 3. (2,0 di€m)

1) Cho hai s& duong x,y thoa man X +y =3y/xy . Tinh =
y

4 A ” ~ 1 1
2) Tim cdc s0 nguyén duong x, y thoa man —+—= 2>
X

< |~

Cau 4 (3,0 di€m)

Cho tam giac ABC c6 ba gdéc nhon, néi ti€p dwong tron tam O ban kinh R. ké cac
duwong cao AA’, BB’, CC’. Goi D la dién tich ctia tam gidac ABC va S’ la dién tich cua tam
giac A'B'C’.

1) Chting minh rang AO vudng géc B'C’.
2) Chitng minh rang, trong d6 P 1a chu vi tam giac A’B'C’

3) Chtng minh hé thitc cos’A +cos’B +cos’C = 1—%
Cau 5 (1,5 diém)

1) Hais6 2”"°va 5 dwoc viét lien nhau. Hoi ¢6 tat ca bao nhiéu chit s&
2) Cho tam giac ABC c6 duwong phan giac trong BE hop véi canh AC mot goc 45° (goc
Z/BEA =45°). Vé duong cao AD cuta tam giac ABC. Chttng minh goc ZEDC = 45°
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UBND TINH BAC NINH PE THI TUYEN SINH VAO LOP 10 THPT CHUYEN

~ SO GIAO DUC VA PAO TAO NAM HOC 2010 - 2011
4  CHI U Mon thi: Toan ( Danh cho moi thi sinh)
DE CHINH TH Thoi gian: 150 phat (Khdng ké'thoi gian giao dé)

Pé s6 15

Cau 1. (2,0 diém) Cho biéu thic P = (i +

x/EJ,x/E
Ja  Ja+1

Ja+a
1/ Rat gon biéu thic P.

2/ Timadé P :§.

Céu 2. (2,0 di€m)

Mot doi cong nhan dy dinh hoan thanh mot cong viéc véi 500 ngay cong tho. Hay
tinh s8 nguoi ctia doi. Biét rang néu bd xung thém 5 cong nhan thi s8 ngay dé hoan thanh
cong viéc s€ giam di 5 ngay.

Céu 3 (2,0 diém) Cho hai ham sG y = -x +2 va y = X2

1/ Vé d6 thi (D) cia ham s0 y = -x + 2 va do thi (P) ciia ham s y = x? trén cing mot truc toa
do6 (Pon vj trén hai truc bang nhau).

2/ Tim giao diém cta (D) va (P) bang db thi va kiém tra lai bang phuong phép dai s6.

3/Tim ham s6 y = ax + m biét rang d6 thi (D’) ctia n6 song song véi (D) va cat (P) tai mot
diém c6 hoanh d¢ bang 2.

Céu 4 (3,0 di€ém)

Cho ntra duong tron (O), duwong kinh AB = 2R. Ké hai tiép tuyén Ax va By ctia nira
duong tron (O) va tiép tuyén thit ba tiép xtic véi nira duong tron (O) tai M cat Ax tai D, cat
By tai E.

1/ Chttng minh tam gidc DOE la tam gidc vudng
2/ Chttng minh AD.BE = R?

3/ Xac dinh vi tri cia M trén ntta dwong tron (O) sao cho dién tich tam gidc DOE dat
gia tri nho nhat.

Céu 5 (1,0 di€ém)

Cho (x +/x% ++/2010 )(y+ JY? ++/2010 ) =+/2010 .Hay tinh tong S=x +y
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HUONG DAN GIAI

Péso 1

Cau Déap an Diém
la 1,0

Tacdz—2=3= (-2 =3= 4" 4z +1=0.

0,5

\/x2—4x+5:\/:1:2—4x+1+4:2.

' —22° +32° — 382 +5

= (¢* —42° + 27} + (22" — 827 + 22) + (102" — 40z +10) 5 = —5 = A = _7 05
1.b 1,0

Phuong trinh hoanh d6 giao diém cua d va (P) 1a 2* —(m — 1)z +1=0 (1).

(P)cét d tai hai diém phan biét A(z,;y, ), B(z,;y,) khi va chi khi phuong trinh

(1) ¢6 hai nghiém phén biét z,, z,

0,5
@A—(m—1)2—4>0<:)|m—1|>2<:) m>3 *)
N m<—1""

Ap dung DL Vi-ét ta c6 z +z,=m—1; 2z, =1,

Ti gia thiéttacod y, =2 ,y, = z..

Khi d6

yf’ —y23 :18(a:f’ —a:;’) (i):cf —a:s :18(3013 —:1:5’)@(3:13 _%3)(3”13 +:1:23 —18):0

(2)-

Doz, =z, nén (2) & ¢’ + 20 ~18 =0 & (2, +1,) — 32,2, (z, +2,)-18=0. | OO

Do do,

(m—1)3—3(m—1>—18=0@(m—1—3>[(m—1)2+3<m—1)+6]=0

& m =4 (t/m (*)).
2.a 1,5

y2+2xy+4:2x+5y<1>

b’ + Ty — 18 = ' +4(2) 0,5
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bK: z,y e R.
y=1
(1)(:)y2—y+2x(y—1)+4(1—y):0(:)(y—l)(y+2x—4)=0(:)y:4_2x
Véi y =1 thay vao (2) ta duoc
, o1
5 —11 =z +4 <17 = 5
242" —1102°> +117 =0 0,5
x2:55+\/217®x:i/55+\/27-
24 24
Vi y =4 —2x thay vao (2) ta dwoc 52° +28 — 14z — 18 = /2" + 4
©<x2+2x+2)+\/(x2+2x+2>(x2—2x—|—2)—6<x2—2x+2>:0
it + 2242 = 2a? — 22 +2
o St +2+2=4(2" -2z +2
V' + 22 4+2 = —-3z* -2+ 2 ) ’ (SE ! )
: x:5_3\/?;$y:2+32\/? ”
=37 —102+6=0< .
v 547 2—2\7
Tr = =y =
3 3
Vay hé phuong trinh c¢6 bon nghiém la:
5544217 || 5544217 | 547 2427| (5447 22V
24 24 'l 37 3 || 3 ' 3 [|
2.b 1,0
Tt gia thiét suy ra 0 < z;y;2 < 3.Ta co
9(z2—6:E+25>:(x2—30x+225)+8x2—24:1::(15—z)2+8x(z—3)§(15—x
voi Vr,0 <x <3
0,5

(do OSazS3:>8w(m—3)£0,dé’ub5ngxéyrakhi z =0 hoac z = 3).

Do dé \/9<x2—6x+25)§15—x hay \/x2—6m—|—25§153_$ v6i
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Va,0 <z <3.

Tuong t Joi—6y+25 <Y [ 6,405 <1572 v6i

3 3

Vy,z:0<y,z<3.

15—z+15—y+15—2  45—3
3 3

Do do, M < =14.

D&u bang xay ra khi va chi khi (a:; y;z) = (3; 0;0) hoac (x; y;z) = (0; 3;0) hoac

(a:; y;z) = (O; 0; 3) .

Ta c6 5(x2 —6x+25) - <x2 —22x+121>+(4x2 —8x+4)
= (11—} +4(c—1) >(11-2) v6i V2,0 <z < 3

(do 4(3: —1)2 > (0, dau bang xay ra khi = = 1).

Do dé \/5(x2—6x+25>211—x hay o' —62+25 > 2% o

V5
Ve,0 <z <3.
Tuong t Jr—6y+25>228. [ “6r 125 > 1122 véi| 0D
V5 V5
Vy,2:0<y,z < 3.
bode, Mozl ytll-z 333 &
J5 J5
D&u bang xay ra khiva chikhiz =y =2 =1.
Vay GTLN cua M la 14 dat dwoc khi (a:; y;z) = (3; 0; O) hoac (x; y;z) = (0; 3; O)
hodc (z;y:2) = (0:0;3) va GTNN ctia M 1a 65 dat dugckhi o=y =z =1.
3.a 1,0
Vi z,y nguyén duong va (x;y) = (1;1) khong thoa man phuong trinh nén
2 +y" +1>3ay+2+y>3.Suy ra zy+z+y la wéc nguyén duong lén | g5

hon 3 cua 30 gom: 5;6

TAI LIEU TOAN HOC
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Néuzy+z+y=5<« (:L“—l—l)(y—l—l) = 6 ta duoc cac treong hop

r+l=2 jz=1 o LA o
+) & (thoa man diéu kién dau bai)
y+1=3"ly=2

EDN = i’]\\f (cing chan
cung E’I )

Suy ra ANDE « ANCI

v41=3 fe=2 05
+) & (thoa man diéu kién dau bai) 4
y+1=2 y=1
Néuzy+z+y=6<« (x+1)(y+1): 7 khong thoa man
Vay céc cdp sd (x;y) thoa man la (1;2),(2; 1) .
3.b 0,5
Vi 12n°+1 la s6 1& nén dé +12n°+1 la s0 nguyén thi
120° +1=(2m+1] ;m e N.
Suy ra, m(m+1)=3n2 025
Vi ) — 1 ném xdv ra hat trudne b m = 3u*;m+1=1v -
; =1 né wo 0 JUVEL .
1(m,m+) nen xay ra hai treong 'meUQ;m—|—1:3u2uv
Néu m = v’;m +1=3u’ thi v* = 3u* —1 hay ¢+’ 1a s chinh phuong chia 3
du 2. Diéu nay khong xay ra vi moi s6 chinh phuong chia 3 dwla 0 hodc 1.
Do d6 chi xay ra m = 3u*;m + 1= v*.
0,25
Ta c6 2412n° +1+42= 2<2m + 1) +2=4m+4=4v" 1a s§ chinh phuong
(diéu phai chiing minh)
4.a 1,0
Xét ANDE va ANCI co:
END = INC (d6i dinh)
AN 0,75
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(g.g) nén D _ E
NC NI

= NI.ND = NE.NC'.

4.b 1,0
Do cac t&t gidc BFEC , DEIC, ABDE ndi tiép nén:
AFE = ACB = DIE. 05
MEC = ABC = DEC = DIC = Tt gidc MENT ndi tiép.
ilﬁ:%iﬁ:%:MN//AB.
0,5
Ma CH L AB= CH L MN .
4.c 1,0
Xét AENM,ATNC c6
EMN = EIN = NCT,ENM = TNC = AENM » ATNC (g.g).
NE_ MM, NeNE = NMANT (1).
NT NC 0,5
Xét AENK,AGNC c6 KEN = CGN,ENK = GNC = AENK © AGNC (g.8).
NE_NK . NeNE = NGNK (2) -
NG NC
Tix (1),(2) suy ra NM.NT = NG.NK = MK _ W ATGN - AKMN. 0.5
NT NG ’
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—

— KMN = TGN (3)

— — —

Ma KMN = HOK (cing phu véi KHC') = KMN = HGN (4).

—

Tt (3) va (4) tacé TGN = HGN = H,T,G thang hang.

1,0
TH1: T4t ca cac hop c6 s6 keo bang nhau va bang 2, khi d6 18y 505 chiéc hop
bat ky ta s€ co tong sd keo la 1010. 0,25
TH2: Ton tai hai hop c6 s6 keo khac nhau, khi d6 ta sap xép cac hop thanh
mot hang ngang sao cho hai hop dau tién khong cé ciing s6 keo. Ky hiéu a, 1a
s keo trong hop tha i, i = 1;2;...;1010 . Xét cac s
S =a;S, =a +ay;.;8,,=ae¢ +a, +..+a,, voil<a <1010.
+) Néu ton tai hai s6 trong S;S,;...;9,,, ¢6 cung s& du khi chia cho 1010, gia | 0,25
swla §,8 (i< j) thi §, =S, =(a,, +...+a,)i1010.
Do  1<8 -8 <2019 —5)i1010  nén S —S =1010  hay
Q. o ta, = 1010
+) Néu trong S;5,;...;5,,,, khong cé hai sd nao ¢ cung s6 dw khi chia cho
1010 (1).
Xét 1011 s S;;5,;...;5,,,,,a,, theo nguyén ly Dirichlet ton tai hai s& ¢ cing s&
dw khi chia cho 1010. Ma S, = a, = a,,1 < a ,a, <1010 nén S ,a, khong cung
s0 du khi chia cho 1010 (2)
0,5

Tw (1) va (2) suy ra ton tai k = 2;3;...;1010 sao cho §,,a, cing s& du khi chia
cho 1010. Khi d6

S —a,=a +a,+..+a,:1010.

Mal<a +a,+..+a <2019 =a +a, +..+a =1010.

Suy ra diéu phai chttng minh.
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Pé s6 2

Caul.
a) Rat gon biéu thitc

|a|>|b|>0

_JaZ+b? a+aieb? ) D
(a+ a +b2) ( —+a +b2) b2
(a+\/a +b2)(a Ja? b2) 4 az(az—bz)
a2+a2+b2+2a\/a2+b2—(a2+a2+b2—2a\/a2+b2) b2
a’-(a’-b’) 4.[a|/a? - b’
b’ '4.|a|.\/a2—b2 la|va? - b?
a’+b?
Ja?-b?
2 2
_Na+b i aco
| va®-b?

b) Cho phuong trinh.........

p:(a+\/a2+b2 a—+/a? +b? J 4Ja* —a%h?

khi a>0

Dé phuong trinh da cho c6 hai nghiém X;;X,thi A>0< a*—4b>0
. +x,=—a (1
Ap dung dinh ly Vi-et ta co: {Xi ? @

XX = b (2)

Theo dé bai ta co:
{X1 X, =5 X =X, =9
=
x> —x3 =35 (xl—xz)[(x1+x2)2—x1x2]:35

X~ =5 Xx-%=5 (3
= 2 = )

5[(X1+X2) _X1X2}235 (X1+X2) - XX, =7 (4)
Thé (1) (2) vao (4) ta dwoc:
(-a)’-b=7oa’-b=7Tob=a*~7 (¥
Binh phuong hai vé cta (3) ta duoc:

(% %) =52 < (X +%) —4xx, =25 a’~4b=25
a=1=b=-6

s at-4a*+28=25=a=1l<
a=-1=b=-6
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Vay (asb) = {(1,-6):(~1-6)}
Cau 2.
a) Gidi phwong trinh Vx+3++/3x+1=x+3

7 SA . A ’ N _1
Ta c6 diéu kién xac dinh: X > —

pac {2~V (ab=0) 3 =X53 i d6 ta o6 hé phuong trink sau d:
a 0 Z = . 1doO ta CO ne uong trinh sau day:
b=+3x+1 b? =3x+1 P & Y

a+b=a’ b=a"-a

2 12 _ < 2 (a2 _ 2\ _ *
3’-b’=8 |3a°-(a’-a) =8 (¥
=(*)<3a’-a'+2a’°-a’ =8

< a*-2a*-2a’+8=0

< a’(a-2)-2(a-2)(a+2)=0
& (a-2)(a’-2a+4)=0
e (a-2)(a+2)(a’ +2a+2)=0
{a=2(tm)
=3
a =—2(ktm)

—b=a’-a=4-2=2

Xx+3=a’=4 Xx=1
= o o x=1 (TM)
3x+1=b*=4 x=1

Vay phuong trinh ¢6 nghiém duy nhat X =1
b) Cho cac s6 thuc a,b, c....
a’+b*>2ab
Ap dung BDT Co si ta cé: 1b* +¢ > 2bc

c’+a’>2ca

:>a2+b2+cz=%(a2+b2+a2+c2+b2+czy2%(2ab+2ac+2mﬂ
=a’+b*+c?>ab+ac+bc
_at+b’+c®
ab+bc+ca
. 7 a=b=c
D4u “=" xay ra < <a=b=c=1
a+b+c=3

Vay MinP =1khi a=b=c=1

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC



Website:tailieumontoan.com

Theo dé bai ta co:
0<ab,c<2=(a-2)(b-2)(c-2)<0

< abc—-2(ab+ac+bc)+4(a+b+c)-8<0
< abc-2(ab+ac+hbc)+12-8<0

= 2(ab+ac+bc)>4+abc>4

< ab+bc+cax2

_a’+b’+c’+2ab+2ac+2bc

=P 2
ab+ac+bc
2
C:>P:(a+b+c) 5.9 5,5
ab+ac+bc 2
[ (a=0
b+c=3
b=0
. abc=0 {
Ddu "="xay ra < <) la+c=3
a+b+c=3
c=0
a+b=3
10<a,b,c<?2

Vay MaxP=§khi abc=0,a+b+c=3,0<a,b,c<2

Cau3
a) Tim cac cdp s6 nguyén t0....
Ta ¢ 1 s6 chinh phuong khi chia cho 3 sé nhan dwgc s6 dw 1a 0 hodc 1 nén ta co:
(3k)* =9k°
(3k +1)* =9k* + 6k +1=1(mod3)
(3k +2)° = 9k? +12k + 4 =1(mod3)
Néu X,y > 3thi x,y khong chia hét cho 3 do d6 s6 du ctia V€trai cho 31a 1-2.1=-1 chia 3
du2vdlydo x> —2y* =1
= trong hai s8 x, y phai c6 mét s8 bang 3
Xx=3=29-2y’ =1y’ =4 y=2(y>0)
y=3=x*-29=1x"=19=xecd

=

Vay céc cdp sd nguyén (x;y)=(3;2)
b) Chitng minh rang néu hiéu cac lap phuong.....
Goi 2 sO tu nhién lién tiép d6 la a,a +1(a e Z) , theo dé bai ta co:
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(a+1)3—a3 =n"oa*+3a’°+3a+1-a’=n"*=3a*+3a+l=n* (¥

) la=0=n=1=0*+"=a=0 (tm)
+)Xét TH: -1<a <0ta co:
a=-1l=>n=1=0"+1"=a=-1 (tm)

+)Xét TH: {a>0 :>(2a)2 <3a’ +3a+1<(2a+1)2

a<-1

Vay ta cd n la tong cta hai s6 chinh phuong lién tiép .
Cau 4

Bai 1.
a) Chitng minh ABHD ndi tié€p
Goi ], J Ian lwot 1a tam caa cac duwong tron duong kinh CH, AB
Xét (J) ta co: ADB 1a g6c noi tiép chan nira dwong tron. = ADB = 90°
Ta c6: AB, AC 1a hai tiép tuyén ctia duong tron (O) tai cac tiép diém B, C cat nhau tai A
Va AONBC =H = AO 1L BC tai H hay AHB =90° (tinh chat hai ti€p tuyén cat nhau)
Xét tt giac ABHD ta c6: ADB = AHB = 90°(cmt) = ABHD 1a tt gidc ndi tiép

b) Goi E la giao diém thit 2 cia dwong tron.....

Vit giac ABHD la t gidc ndi ti€p (cmt)=> DBH = DAH (hai goc ndi tiép cling chan cung
DH)

Xét duong tron (1) ta c6: HDC 1a goc ndi tiép chan nira duong tron
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= HDC =90° = BDA = HCD =90°
ADH = ADB + BDH =90° + BDH
Lai co: {Eﬁzs/ﬁm/la\czgo%ﬁ)ﬁ
— ADH =BDC
Xét AADH va ABDC ta cé:

HAD = D/AT:(cmt); ADH = B/DT:(cmt) = AADH ~ ABDC(g.9)
AD
:>_
BD
AD BD 21D TH

= % (céc cép canh twong 1’rng)

= = = = (T la trung diém cua BD)
AH BC 2HC HC
Xét ATAD va ACAH ta c6: =2 = T2 (cmt): TDA = CHA = 90°
AH CH

= ATAD ~ ACAH(c.g.c) = TAD = HAC (hai goc tuong Gng)
i {TZ*\E TS THAD _ s _ bR
HAC = HAD + DAE
Mit khac : DAE = DBE (Hai g6c ndi tiép cting chan cung DE)
. TAS = S8 (- £8D)
= ABTS la t gidc noi ti€p
— STD = BAS (g6c ngoai tai 1 dinh bang goc trong tai dinh d6i dién)
Ma BAS = BDH (hai goc ndi tiép cting chan cung BH trong duong tron ()
—. ST A (~ 8
Lai ¢6 hai géc nay ¢ vi tri so le trong=> ST / /HD(dpcm)
Bai 2.
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Goi MO, nd =H;NO, nd =1,ABAMN =K

OM LCD={H}

O,M LCD={I}

— O,M,O,N In lugt 13 trung truc caa CAva DA (dudng kinh day cung)
{CH = HA, MHA = 90°

N

Ta c6 : MN//CD = {

IA= 1D, NID = 90°

~

— MNIH I3 hinh chit nhat (ﬁ -H =i=9o°):> HI = MN =%CD

MN //CD
Xét ACED ta co: 1 __ (cmt)
MN :ECD

= MN la duong trung binh cia ACED = M, N Tan luot la trung diém cua EC, ED
= MC = ME,ND = NE

Xét ACAE ta c6: M, H Tan luot la trung diém CA, CE (cmt)

= AM la duong trung binh ACAE = MN //AE
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Ma MH LCD
Xét AMKAva ABKM ta cé:

(cmt) = AE L CD (tir vudng goc dén song song)

MAK = KMB (g6c noi tiép va gdc tao boi tiép tuyén day cung cing chan cung AB)

I\mchung
= AMKA ~ ABKM (g.9) = MK _KA = KM?=KABK ()
BK KM
Xét ANKAva ABKN ta cé:
NAK = ﬁ\ITB( gbc noi tiép va goc tao bai tiép tuyén day cung cling chan cung AB)

N/KTA\Chung

:>ANKA~ABKN(g.g):>&:ﬁ:> KN? = KA.BK (2)
BK KN

Tt (1) va (2) suy ra KM = KN

Do MN //FG, ap dung dinh ly Ta let ta co:

KN MK KB

AG AF AB

Matkhac AE L FG  (cmt) = EG = EF (tinh chat duong trung truc) (dpem)

= AG = AF

Cau5
Ta c6 : cac s8 6 wdc nguyén t8 khong vuot qua 7 c6 dang 2%.3%.5°.7"
Do X,Y,Z,t mbi sd cé 2 trieong hop chin, 1é nén sd trén cd tdng cong 2.2.2.2 =16 truong

hop cuabo X,y,z,t
A T Ty w oo o | 20 ~
Theo nguyén ly Dirichle, ton tai it nhat 16 +1|=2s0a, b saao cho

va c4c s mil trong tng cung tinh chn 1é

b =2%.3".5%.7"
X, + X, =2m

{a — 2% 3% 5 Th

N T (2n35°.7)
2,+2,=2p
L+, =2q
Day 1a mét s6 chinh phuong
Vay ta ludn chon duoc 2 s6 sao cho tich ctia chung 1a s6 chinh phuong ttr 20 s6 tu nhién

\ Re N 1 e A A~ A 4
ma moi sO c¢d wdc nguyeén to khong vuot qua 7

Pé so 3
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22 — 3z —2 o Q:\/a:_3—\/;+2x—2
Jo =2 Jr +2

Ciu 1(2.5 di€m).Cho bi€u thtc P =

x>0z =4.

a) Rut gon cac biéu thiee P va Q.

Vé6i z > 0;x = 4 taco

_2:1;33:22_23:4\/\/%+f2_(2\/;+1)(*/j—2)_2\/;+1
_\/:E_3—\/;+2x—2_x\/;+2x—\/;—2_<$_1)(\/;+2)
N Jz +2 B Vo +2 N

b) Tim tat ca cac gid trix dé P = Q.

P

Q =z—1
Véi 2> 0.0 = 4 taduwoc P =24z +1 va Q = z — 1. Khi d6

P:Q<:>2\/E—|-1:1:—1¢)x—2\/;—|—1=2(:>(\/;—1)2=3

& :1;—1:\/5(:)\/52\/5+1<:>$:4+2\/§

Két hop vodi diéu kién xac dinh ta dwoc z = 4 + 2\/5 thoa man yéu cau bai toan.

Cau 2(2.5 diém).

C . ~a_ b ¢ o, e . .
a) Cho cic s6 dwong a, b, ¢ théa man 3 =—=—.Tinhgid tri cha biéu thtc
c a

P 4a + 6b +2017¢
4a — 6b + 2017¢

c _a+b+ec
=—=———=1, suy ra

b
¢c a a+b+ec

Ap dung tinh chat day ti s§ bang nhau ta duwoc %:

a=b=c.

4a + 6b +2017c  2027a _ 2027

Ttr d6 ta duoc P = = = .
4a —6b +2017¢  2015a¢ 2015

o . 2’ +2y=ay+4
b) Giai h¢ phuong trinh 1

T —a:+3—a:\/6—7x:(y—3)\/y—73

Diéu kién x4c dinh ctua hé phuong trinh 1a z < 6;y > 3. Phuong trinh tht nhat duoc viét
lai thanh

:1:2—4—:cy+2y:0@(m—2)(w+2)—y<x—2):0©(:z:—2)(:z:—y+2>:0
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+Voi z —2 =0 & z =2, thay vao phrong trinh thit hai ctia hé ta dugc

1=(y-3}Jy-3e(y-3) =ley-3=1ey=4
+Voiz —y+2=0<« y==z+2, thay vao phurong trinh thit hai cia hé ta duoc

xz—x+3—x\/6—x:(x—1>\/x—1<:>x 6—2x +(a:—1)\/:c—1:x2—a:+3

2
Ta co zV6 — x +(x—1>\/:1:—1§x+g_x+($_1)2+x_1::r2—x+3.

Két hop vé6i phureong trinh trén suy ra d&u bang ctia bat dang thiic trén xay ra.

T =+N6—2x

Tt &6 ta duwoc Szr=2,tkddsuyray=4.
r—1=~Nz—-1

Két hop voi diéu kién xac dinh ta duoc cac nghiém caa hé la (:z:; y) = (2; 4) .

Cau 3(1.5 diém).

a) Cho cac s thyc duong a, b, ¢ thdoa man a + b+ ¢ < 3. Tim gia tri nho nhat cua biéu

thitc:
2 2 2
6 3 b 6b + 3 6 3
M:a —{; a+ I —{; + +c —{; c+
a +a b+ b ¢ +c
2 a*+a+3la+1)+2a
Ta c6 = +26a+3: 2< ) :1+§+L.
a +a a” +a a a-+1

Apdungho‘antoéntu’ongtuftadtrocM:3+§+§+§+ 2 + 2 + 2 .
a b ¢ a+l1l b+1 c+1

Ap dung bit ding thtc AM - GM dang l-I—l+12LV:§1 két hop voi
r Yy z xT+yY+=z

a+b+c<3taco

3 3 3 2 2 2 1 1 1 1 1 1
M=3+—+—4+—+ + + =34+3|—+—-+—|+2 + +
a b ¢ a+1 b+1 c¢+1 a b ¢ a+1l b+1 c+1
9 9 9 9
>34 3. + 2. >3+3.—+2.——=15
a+b+ec a+b+c+3 3 3+3

D&u bang x4y ra khiva chikhia =b=¢=1.

Vay gid tri 16n nhat caa biéu thiee M 1a 15, dat duoctai a =b=c=1.
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b) Cho tam giac vuong c6 s6 do cac canh 1a cac s6 tw nhién ¢6 hai chir s6. Néu doéi cho hai
chit s6 ctia s& do canh huyén ta duoc s6 do mdt canh goc vudng. Tinh ban kinh duong

tron ngoai tiép tam giac do

Gia str tam giac ABC vuong A c6
BC = ab:CA=cd;:AB=ba véi 0 <b<a<9%1<c<a0<d<9
Theo dinh 1i Pitago ta c6 BC® = AB® + AC* nén ta dugc
— 9 —9 —_— —2 —2 —2
ab =cd +ba =cd =ab —ba :99(a2 —b2>

_2 —

o —2 cd 3 cd:3 — —

T désuyracd 33 =1, =1i— " =cdi33 = cd € {33;66;99}.
ed 11 |cdill

+ Truong hop 1. Voi cd =99, tacd 99 = cd < ab < 99 vd li nén treong hop nay loai.

+ Truong hop 2. Véi cd = 66, khi d6 ta ¢6 66* = 99(a* —b*) > (a — b)(a +b) = 40.

Do a —b,a + b cung tinh chdn 1é va 0 < a — b < a + b < 18 nén khong cé a, b théa man
dang thtkc trén.

+ Truong hop 3. Vdi cd = 33, khi d6 ta c6 33° = 99(a2 - b2) & (a — b)(a + b) =11.

Do a —b,a + b cing tinh chdn 1é va 0 < a — b < a + b < 18 nén ta dwgc
a—b=1 a=206
=4 .
a+b=11 b=5
Ttr d6 ta dwgc cac canh cta tam giac ABC la AB = 56; BC = 65;CA = 33.

25 10 3356
AB+BC+CA  56+33+65

Tir d6 ta duoc r = = 12 (dvdd)

Cau 4(3.0 diém). Cho tam gidac ABC c6 ba géc nhon ndi ti€p dudng tron (O) Tiép tuyén tai
A ctia duong tron (0) cat duong thang BC tai M. Ké duong cao BF ctia tam gidc ABC(F
thudc AC). Tir F ké duong thiang song song véi MA cat AB tai E. Goi H 1a giao diém ct CE
va BF, D la giao diém cua AH va BC.

2
a) Chttng minh rang MA? = MBMC va Mo _ AC .
MB AB?
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Xét hai tam giac MAB va MCA

co AMB chung va

ACB=MAB nén suy ra

AMAB » AMCA. Do do6 ta

duwoc
M—A = MB = MA* = MB.MC
MC MA

Cing tt AMAB »» AMCA ta
co

MC _AC _ MC’ _ AC’
MA  AB = MA* AP

MC*  AC? Mc*  AC*  MC  AC?
2 2 = - 2 = o 2"
MA* AB*  MBMC AB* MB AB

Két hop voi MA* = MB.MC ta duoc

b) Chiing minh rang AH vudng géc véi BC tai D.

—

Do MAE = AEF va ACB = MAE nén ta dugc ACB = AEF, tir d6 tt giac BEFC noi tiép

— o —

duong tron. Ma ta ¢6 BFC = 90" nén ta suy ra dugc BEC = 90" nén CE vudng goc véi

AB.
Do d6 H la truc tam cta tam gidc ABC, suy ra tam gidc AH vudng gdc voi BC tai D.
¢) Goi I la trung diém cua BC. Chiing minh bon diém E, F, D, I cung nam trén mot dwong

tron.

Do tam giac BFC vuong tai F va I la trung diém ctia BC nén FI = %B C.

Tt d6 tam giac BFI can tai I. Do d6 ta dwoc ]?IZY = 2]7377 .

—

M3t khéc t gidc BEHD noi tiép nén HAF = HEF .

Lai c6 HAF = HBD vi cung phu voi ACB.

———

/ 7 A, 2 A p—— ]- p— A —
Két hop cac két qua trén ta dwoc HBD = EDEF nén suy ra FIC = DEF .

Vay bon diém E, F, I, D cling nam trén mot duong tron.
d) Ttr H ké duong thang vudng gdéc véi HI cat AB va AC Tan luot tai P va Q. Chitng minh

rang H 1a trung diém cta PQ.
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Goi K va L lan lwgt la trung diém cua BE va FC, khi d6 IK la dwong trung binh cta tam
giac BEC. Tir do ta suy ra duoc IK va EC song song vdi nhau nén ta duoc IK vudng goc
v6i BE.

Do vay tt giac PKHI néi ti€p dwong tron nén HPI = HKI .

Hoan toan tuong tu ta chitng minh dwoc ]?Q\I — HLI.

S o —

Ta 6 HKI + HKE = 90° va HLI + HLF = 90° (*).

HE BE _HE KE

Lai c6 AHBE > AHEF nén suy ra = = =
HF CF HF LF

Xét hai tam gidc HKE va HLF c6 22 — B2 HER — HFL = 90,
HF LF

Do viy AHKE < AHFL nén ta duoc HKE = HLF .

Két hop voi (*) ta duoc I?Ia' = EL\I nén [?P\] = [?& , do d6 tam giac IPQ can tai L.
Ma IH vuong gbc véi PQ tai H nén H 1a trung diém ctia PQ.
Cau 5(0.5 di€m). Cho 2n +1 s nguyén, trong dé cd ding mot s6 0 va cacs6 1,2, 3, ..., n
mdi s§ xuét hién hai [an. Chiing minh rang véi moi s6 tw nhién n ta ludn sap xép dwoc
2n +1 s8 nguyén trén thanh mot day sao cho véi moi m = 1,2,3,...,n ¢6 diing m s& nam
gitta hai s6 m.
Ta c6 nhan xét rang véi hai tap, mdi tap gom cac sd 1é tir 1 dén 2k + 1 ta cd thé sip x&p sao
cho thdéa man yéu cau bai toan voi mét 6 trong ¢ gitra:
9% + 1.2k — L..;3: L[ L 1:3;...:2k — 1:2k + 1. V v6i hai tap, mdi tp gom cac s§ chim tir 2 dén
2k ta c6 thé sap xép sao cho théa man yéu cau bai toan véi mot 6 tréng & gitra:
2k;2k — 2;...;4;2;D;D;2;4;...;2k —2:2k.
Ta xét hai treong hop sau
+V6i n = 2k + 1, ta xét cach sap x&p sau

2k + 1,2k — 1;...53; 1,2k 1; 3;.. s 2k — 1,2k 4+ 152k — 2;...4;2: 2k 0, 2; 4;...;2k — 2
Céch sap xép trén thoa man yéu cau bai toan.
+Véi n = 2k, ta xét cach sap xép sau

2k —1;...53; 152k 1; 3., 2k — 1,2k — 2;5...452;2k;0;2;4;...;2k — 2
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Cach sap xép trén thoa man yéu cau bai toan.
Vay ta c6 diéu phai chiing minh.

bé sé 4
Céu 1(1.5 diém).
a) Giai phuong trinh 2> — 5z + 6 = 0.

Ta c6 A = 1nén phwong trinh ¢ hai nghiém z = 2,2 = 3.

b) Tinh gié trj biéu thiic A =3 (JE A7 - \/108).
Taco A =3 (23 + 33 - 63) = V3 (V3] = -3

r+my=1

, voi m la tham s0.
T+2y=3

Cau 2(1.5 diém). Cho hé phuong trinh{
a) Gidi hé phuwong trinh khi m = 1.

. 1A . r+y=1 z=—1
Khi m =1 ta c6 hé phuong trinh

T+2y=3 y=2
b) Tim tat ca cac gia tri nguyén cua m dé€ hé phuong trinh c6 nghiém duy nhat (m; y) sao
cho x va y la cac s6 nguyén.

Xét hé phuong trinh {x oy =1 PN [(m - 2>y =2 (1)

T+2y=3 r=3-2y

D& hé phuong trinh 6 nghiém duy nht thi (1) phai c6 nghiém duy nhét.

3m—2 -2
m—2"m-2]

Mudn vy m —2 = 0, suy ra m = 2. Hé c6 nghiém (:n;y) = [

D& y € Z thi m — 2 phai la wéc ctia 2 suy ra m € {0;1;3;4}.
Thur lai voi cac gia tri nay, y va z déu la s6 nguyén.

Vay m € {0; 1; 3;4}1;‘3 cac gia tri can tim.

Cau 3(2.5 diém). Cho ham s8 y = 2z°.

a) V& do thi (P) ctia ham s6 (Hoc sinh tu vé hinh).
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b) Tim m d€ dudng thing d: y = 2me —2 cdt (P) tai hai di€m phan biét c6 hoanh do =,;z,

sao cho biéu thttc M = (371 + 1z, )4 - 17(3:1 + z, )2 zlal — 6(3:1 + :c2)xf’a:§ +90 dat giad tri nho
nhat.

Phurong trinh hoanh db giao diém ctia d va (P) la 2* —ma +1=0 (1.

Duong thang d cat (P) tai hai diém phan biét khi va chi khi

m > 2
A>0em’—4>0<
m < —2

Ap dung dinh li Vi—et tacé T, +z, =mzT, =1.

M =m' —17m* —6m +90 = (m* — 18m* + 81) + (m* —6m +9) = (m* 9] +(m —3) >0
Vay gid tri nho nhat ctia M 1a 0. Dau bang xay ra khi va chi khi m = 3.

Cau 4(3.0 diém). Cho tam giac ABC 14y diém D thay ddinam trén canh BC (D khong trung
véi B va C). Trén tia AD ldy diém P sao cho D ndm gitta A va P dong thoi
DA.DP = DB.DC . BPuong tron (T) di qua hai diém A va D lan luot cit canh AB, AC tai F
va E.

a) Chiing minh rang t& giac ABPC ndi tiép.

Ta c6 DADP = DB.DC nén 24 = 2. .
DB DP

SN 2
Ma talai c6 ADB = CDP nén hai tam giac
ADB va CDP dong dang. Suy ra
DAB = DCP nén tt giac ABPC ndi tiép.
b) Chting minh rdng hai tam giac DEF va 7
PCB dong dang. B Falh) i i C

—

Tac6 DAF = DEF; BAP = BCP nén ta

—_— P

suy ra duoc DEF = BCP

—

Chiing minh twong tu CBP = DFE. Tit d6

suy ra hai tam giac DEF va PCB dong dang.
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: S >
c) Chiing minh rdng SDEF < 4?4};2 (S,,0:8, - 1an luot la dién tich cta tam gidc
ABC

ABC;DEF).

SDEF SDEF SPBC _ EF ’ S

Ta co = . = ——.—% (vi hai tam gidc PCB, DEF dong dang)
ABC SPBC SABC BC SABC
L pr.BC
S —_ .
Ké AH L BC(H € BC);PK L BCO(K € BC) tac 2re — 2 _ PR _DP Al
S 1 AH DA
ABC §AH.BC

song song voi PK)

Sy _ EF’ DP
BC* DA

Tt hai két qua trén ta duoc
ABC

Talaic6 BC® = (DB + 00)2 > 4DB.DC = 4DA.DP

S < EF? DP_ EF®
S.pe  ADA.DP DA  4AD’

A

Suy ra . D&u bang xay ra khi D 1a trung diém cta BC.

Cau 5(1.5 diém).
a) Cho & gidc ABCD c6 duong tron duong kinh AB tiép xtic véi duong thang CD. Ching

minh rang néu AD song song véi BC thi duong tron duong kinh CD tiép xtic véi duong

thang AB.
Goi M, N Ian luot la trung diém cua AB, CD. Goi B
H, K Ian lwot 1a hinh chiéu ctia N, M trén AB, CD.
M

Néu AD song song voi BC thi ABCD la hinh H
thang c6 MN 1a dudng trung binh, Khi d6 MN, &
AD, BC song song vdi nhau
Suyra, S =3 =5

y MAD NAD MBC NBC C K N
Nén ta duoc
Swas = Saser ~ Svap ~Onse = Saser ~ Suap ~ Supe 7
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Do d6 suy ra %AB.NH = %C’D.MK.

Mt khic duong tron duong kinh AB tiép xtic véi CD nén MA = MB = MK — %AB.

Suyra NH = %CD = ND = NC.

Do d6 H thudc duong tron duong kinh CD ma NH L AB nén AB tiép xuc v6i duong tron
dwong kinh CD.

b) Trén mot bang vudng 4x4 (gém 16 6 vudng), ban dau nguoi ta ghi 9s6 1 va 7 s6 0 mot
cach tly ¥ (mdi 6 mot s6). Véi mdi phép bién d6i bang, cho phép chon mot hang hodc mot
cOt bat ki, trén hang hodc cot duoc chon, ddi dong thoi cac s6 0 thanh cac s6 1, cac sd 1
thanh cac s6 0. Chttng minh rang sau 2016 phép bién ddi nhu vay, ta khong thé dua bang

ban dau vé bang chi cé cac s6 0.

e Loi giai. Gia st hang (hodc cdt) duoc d6i 6 m s6 1(0 <m< 4) va 4 —m s0 0. Sau mot
phép bién doi thi hang (hodc cot) thu dwoc cd 4 —m s6 1 va m s0 0. Do d6 sau mot phép
bién ddi thi s§ chit 6 1 ting 1én hodc giam di |(4 — m) — m| = |4 — 2m| s3 (12 58 chén).
Ma ban dau s6 s6 1 1a 9 nén sau 2016 phép bién ddi khong thé dua bang ban dau vé bang
chi c6 cac s6 0.

bé s6 5
Cau 1(2.5 diém).

a) Phan tich da thirc P(x)= 2" +52° + 52° — 5z — 6 thanh nhan ti.
P(a:) =z' +52° + 62 —(x2 +5x+6) = (IE2 +5$+6)<x2 —1) = (:v—l)(:n +1)(x+2)<x+3>.

b)RﬁtgonbiéhthﬁcQz\/x_ 4<$_1)+‘/x+ 4<x_1).[1— L

voiz>1lvaz=2

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC




Website:tailieumontoan.com

\/<x—1)— 4($—1>+1+\/($—1>+\/4(T—1)+1.x_2

(z __2>2 z—1
2
\/x—1+1) 9 Ne—1—-14+~vVz—-1+1 9

\/<x—2)2 z—1 Tz —2 .x—l

Q=

1-Ve—1+Ve—1+1 2-2 2
2—z z—1 11—z

Nz 1—1—|—\/x— +1 T —2 2

z—1 \/x—l'

+Néul<z<2thiQ=

+Néu z>2 thi Q =

Cau 2(2.0 di€m).

a) Giai phuong trinh 2 (23: - 1) — 352 — 6 =3z — 8

e Loi giai. Diéu kién xac dinh cta phuong trinh la z > % . Bién d6i phuong trinh da cho ta

duoc

2(2¢ 1)~ 3v50 — 6 = V32 — 8 & 4(20 1)~ 63/52 — 6 = 2v/3z — 8

& |lbr —6 50 —6 + 9|+ |(3x —8)—2v3x —8 +1|=0
(52— 6) — 650 =6 +9] + (32— 8) 230 =5 +1]
\/3:5—8—1)2:0(:» 5x_6_3j o z=3

| 5:5—6—3)

Két hop vdi diéu kién xac dinh ta ¢ nghiém duy nhétla =z = 3.

b) Cho bon s6 thuc a, b, ¢, d khéc 0 thoa man cac diéu kién a, b 1a hai nghiém cua phuong
trinh 2> —10cz —11d =0 va ¢, d 1a hai nghiém ctia phuong trinh 2? —10az — 116 = 0.

Tinh gia tri cia biéu thtec S =a+b+c+d.

e Loi gidi. Vi a, b la hai nghiém cua 2> —10cz —11d = 0 nén theo hé thirc Vi — et ta cd

a+b=10c
ab=—-11d
\ \ . o« A 2 2 A A , . , C+d :1OCL
Vic, d la hai nghiém ctia 2° — 10az — 116 = 0 nén theo hé thitc Vi-et ta cé p 11
cd = —

Ttir cac hé thirc trén ta co 9<a+c):b+d:>5' :10(a—|—c>

Lién hé tai liéu word mén toan: 039.373.2038 TAI LIEU TOAN HOC




Website:tailieumontoan.com

Ciing tx ab = —11d va cd = —11b nén ta c6 ac = 121.

Ma a la nghiém ctia phuong trinh 2° —10cz —11d =0 nén a® —10ac —11d =0 va c la
nghiém cta phuong trinh z* — 10az — 116 = 0 nén ¢’ —10ac — 11b = 0. Tt 6 duy ra
a’ + ¢ —20&0—11(b+d)= 0< (a+c)2 —22ac—99(a+c):O

2 a+c=-22
<:>(a+c) —99(a—|—c)—266220<:> o121

+Vbéia+c=-22=5=-220.

+Véia+c=121= § =1210.

Cau 3(1.0 di€m). Cho ba s8 thwe duwong a, b, c¢. Tim gid tri nho nhat cua biéu thirc
_3a' 43 4 +2
(a +b+ 0)3

M

e Loi gidi. Ap dung bat dang thitc AM — GM ta c6 2a* + (a4 + 1) > 24" +2a” > 4a® hay ta

dwogc 3a' +1 > 4a’. Hoan toan twong tw ta dwge 3b* + 1 > 4b°

4a® + 4b° + ¢

Do d6 suy ra M > .Ma (a—b)2<a+b>20$4<a3+b3)2(a+b)3

(a+b+c>3

(a+b)3+c3 (a+b+c>3 1
Nén ta dwoc M > —> - ==
(a—i—b—l—c) 4(a—|—b+c) 4

. D&u bang xay ra khi a = b = I;c = 2.

Vay gia tri nhé nhat caa M la i, xayratai a =b=1c=2.
Cau 4(3.0 diém). Trén duong tron (C) tam O, ban kinh R vé day cung AB <2R. Tir A, B
vé hai tiép tuyén Az; By véi duong tron (C ) Lay diém M bat ki thudc cung nho AB (M

khong trung véi A va B). Goi H, K, I an luot la chan cac duong vudng goc ha tit M xudng

AB,Az va By.
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a) Chiing minh MH* = MK.MI . A
Ta c6 cac tie giac AHMK; BHMI noi tiép
duong tron va Az; By la ti€p tuyén cua
(O;R) nén ta co

e

MIH = MBH = MAK = MHK

— C

Hoan toan twong tw MKH = MHI .

Do d6 suy ra AMIH > AMHK nén ta Q H
chrc_rcﬂ _MA = MH’ = MI.MK .
MH MK 0

b) Goi E 1a giao diém caa AM va KH, F
la giao di€ém ctia BM va HI. Chting minh
duong thang EF 1a tiép tuyén chung cua
hai duong tron ngoai ti€p cac tam giac

MEK va MFIL

— e -

Theo chting minh trén ta c6 MBA = MHK; MHI = MAB.

Nén ta dwgc EHF + EMF = 180" do d6 tr giac MEHF ndi tiép duwdng tron.

—

Suy ra EHM = EFM . Ma ta lai c6 EHM = HBM = HIM = EFM = FIM

Ttr 6 suy ra EF 1a tiép tuyén cua duong tron ngoai tiép tam giac MFL

Twong ty EF la ti€p tuyén cua duong tron ngoai tiép tam giac MEK.

Vay EF la tiép tuyén chung ctia hai duong tron néi trén.

c) Goi D 1a giao diém thtt hai ctia hai duwong tron ngoai ti€p cac tam giac MEK va MFL
Chting minh rang khi M di chuyén trén cung nhé AB thi duong thang DM luon di qua

mot diém co dinh.

— —

Ta c6 MFE = MHE = MBH = MFE = MBH nén EF song song véi AB
Goi C la giao diém cua DM va EF, Q la giao diém ctia DM va AB. Vi EF la ti€p tuyén
chung cta hai duong tron ngoai ti€p tam giac MEK va MFI nén

CE* = CM.CD;CF?> = CM.CD = CE = CF
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, CE_ MC _CF
QA MQ @B

= QA = @B.Vay Q@ latrung diém ctia doan AB cd dinh nén Q la

diém cd dinh.

Cau 5(1.5 diém).

a) Tim ba s0 nguyén t6 a, b, ¢ théa man cac diéu kién a <b <c va (bc — 1) chia hét cho a,

(ca—1) chiahét chob, (ab —1) chia hét cho c.

e Loi giai. Do a, b, ¢ 1a ba s6 nguyén t& thoa man a <b <c nén a >2,b > 3,¢c>5. Tlr d6

ta suy ra dwgc ab + bc + ca —1 > 0. Tt gia thiét ta lai cd (ab —l)fc nén (ab +bc + ca —1)Ec

Twong tu (ab—l—bc-l—ca—l)?a, (ab—l—bc—l—ca—l)fb.

Via, b, cla 3 s6 nguyén td phan biét nén a, b, ¢ d6i mot nguyén td cung nhau do do
(ab+bc+ca—1)fabc:ab+bc+ca—12abc

Néu a > 2 tacd abc > 3bc > ab+bc+ca > ab+bc+ca—1 (méuthu?m).Dodé a=2.

Khi d6 (2b—1>§c,(2c—1)5b. Twong tw suy ra (2b+20—1>§bc nén 2b +2c —1>be.

Néu b > 5 tacod be > 5e > 2b + 2¢ —1 (mau thuan). Do dé b = 3.
Suyra, ab—1=5cnénc=>5

Thtt lai @ = 2;b = 3;¢ = 5 thda man bai toan. Vay a = 2;b = 3;¢ = 5.

b) Cac nha khoa hoc gdp nhau tai mot hoi nghi. Mot s6 nguoi la ban cta nhau. Tai hoi
nghi khong c6 hai nha khoa hoc nao cé s6 ban bang nhau lai ¢ ban chung. Chitng minh

r:?mg c6 mot nha khoa hoc chi c6 dang mdt nguroi ban.

e Loi gidi. Goi k 1a s6 ban cua nha khoa hoc ¢6 nhiéu ban nhét tai hdi nghi. Néu c6 hai
hodc nhiéu hon nha khoa hoc ¢6 s6 lwgng ban bang k thi ta 18y mot ngureoi bat ki. Gia st d6

la nha khoa hoc A. Goi cac ban cia nha khoahoc Ala A,A,..., A .
Tét ca cac nha khoa hoc A, 4,,...,A khong ai c6 nhiéu hon k nguoi ban vi ta gia thiét &
16n nhat va ai cling c6 it nhat mot ban la A, cling khdng c6 nguoi nao trong sd A, A,,..., A,

c6 sO ban b:?mg nhau vi theo gia thiét thi da c¢é ban chung A thi khong thé c6 s6 ban b:?mg
nhau.
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Suy ra, A,A,,...,A chicéthécosGbanla 1,2,...,k Tikcla c6 mot nguoi trong A, A,,..., A
chi c6 dang mot ban (d6 chinh 1a A).

Dé so 6
Caul.1)Tacd a =1++2;a, =1-v2=a +a,=2

2y =1 2y =1 5x=-5 =-1
2)Héphu’ongtr‘mh{x+ g <:>{ xrey { X {X

= =
2X—-y=-3 4X -2y =-6 X+2y=1 y=1

Vay hé c6 nghiém (x, y) =(-1; 1)

Cau 2.
1) Ta co: A:\/5(\/5—2)—\/;?{\‘/15+2)+4\/5—1.(\/a+2)
a-2Ja-a-2/a+4Ja-1 1
= = .(J5+2):—\E_2

2) Tacoa=6+4/2=(2++2) = a=2+2
1 1 V2

1
2-Ja 2-2-J2 2 2

Cau 3.

1) Véim =2, phwong trinh (1) trd thanh x* =3x+2=0
Tacoa+b+c=1-3+2=0nén phueong trinh c6 2 nghiém x =1; x =2
2) Tacé A=(2m-1) —4(m’—m)=4m’> —4m+1-4m’ +4m=1>0 V¥m
Vay phuong trinh (1) c6 2 nghiém phan biét véi moi m.
3) Theo cau 2 phwong trinh (1) c6 hai nghiém phan biét
X, =m-1Lx,=m(do m-1<m vm)

Khi d6 x2 —2x, +3=(m-1)" ~2m+3=m’ —~4m+4=(m-2)">0 vm.

Cau 4.
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1) Xét tam giac BIC va AIN c¢6 ZBIC = ZAIN (d6i dinh); IA =1B (1)
Mt khac AB la tiép tuyén cua (O’) suy ra ZAMC = ZBAN (goc ndi ti€p va goc gitra
tiép tuyén va mot day cung chan cling mot cung)

Ma ZAMC = ZABC  (gdc ndi ti€p chan cling mot cung), suy ra ZBAN = ZABC  (2)
Tix (1) va (2) suy ra ABIC = AAIN (c.gc) (3)

Tt (3) suy ra IC = IN. Tt gidc ANBC c6 hai duong chéo AB, NC cat nhau tai trung diém
ctia modi dudng, suy ra ANBC la hinh binh hanh.

2) Do ANBC la hinh binh hanh, suy ra ZCAB = ZABN
Mit khac ZCMB = ZCAB  (2) (g6c ndi ti€p chan ciing mot cung) = ZABN = ZCMB (1)
Xét duong tron (T) ngoai tiép tam giac BMN, vé TK L NBtai K= /BTK = Z/BMN  (2)
Tt (1) va (2) ta cd ZBTK = ZABN.

Do vay ZABN + ZNBT = ZNBT + ZBTK =90° = AB L BT = Bl la ti€p tuyén cua duong
tron (T)
3) Tacd S,ec =2.S,5c = AB.h (hla do dai dwong cao ha tir C xudng canh AB cua tam
giac ABC, AB khong d6i)
Saec 10n nhat khi va chi khi & 16n nhét nén C la diém chinh gitta cung nhé AB, suy ra
M la diém chinh gitta cung 16n AB.
Cau 5.

1) Dieukién X -1>0.D0 x>0 nénl+x+vx* —1>0;1+x—x* -1>0
Ap dung bét dang thitcc AM-GM cho hai s6, ta c6:
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2015 2015 2015 2015
(1 x =3 1) (L x -1 22\/(1+x—\/x2—1) (1exeh—1) T =2 (2+20)™

>2,/(2+2)"" =2*  (dox>1).

Dau bang xay ra khi va chi khi x = 1. Thtz lai thoa man phuong trinh.
Vay phuong trinh da cho c6 1 nghiém duong x = 1.

2) Taxét 1 diém bat ki trong 2015 diém, gia st diém A:
*) TH1: Néu tat ca 2014 diém con lai déu c¢é khoang cach dén A nho hon 1, tic 1a déu
nam trong hinh tron tim A ban kinh 1, ki hiéu (A; 1) thi bai toan dung.

*) TH2: Néu ton tai 1 diém c6 khoang cach d&én A khong nho hon 1, chang han la diém
B. Khi d6 ta xét 2 hinh tron (A;1) va (B;1).

Xét diém C bat ki trong 2013 diém con lai, do AB>1nén AC<1hodcBC<1.Do d6 C
phai nam trong (A;1) hodc (B;1). Nhu vay, 2013 diém con lai phai nam trong mot trong
hai hinh tron trén. Theo nguyén ly Dirichle c6 it nhat 1007 diém ndm trong cling mot
hinh tron, gia stt 1a hinh tron (A;1).

Ma diém A cling nam trong chinh (A;1). Do d6 (A;1) chiza it nhat 1008 diém.
Vay bai toan duoc chitng minh.
Dé s6 7

Cau 2.

2
1) Ta co: x2+i2:7<:>(x+£j :9®x+£:3 (dox>0)
X

X X
Khi do:
A:x3+%:(x+£j(x2+i2—1j:3(7—1)=18
X X X
B:x5+i5:(x2+i2)(x3+i3)—(x+lj:7.18—3:56—3:53
X X X X
_ 2 _
2) x(x2+3y)—4<:> X 2+3Xy_4:>x2+4xy+4y2=9:>(x+2y)2=9c>x+2y=i3
4y® =5-xy 4y" +xy =5
Cau 3.
1) Taco:

(a2 +b2)(x2 + y2)2 (ax+by)2
< a’x? +a’y? +b°x? +b’y? > a’x? + 2abxy + b*y®

< a’y? —2abxy +b*x* >0
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& (ay—bx)2 >0

B4t dang thitc cudi cling cac phép bién d6i 1a tuong duong nén ta bai todn dwoc chiing
minh.

2) Ta co:
T=\/(x+y)(y+z)(z+x).[‘/yx+z+‘/Xy+z+\/XZ+YJ
=(y+2). (x+y)(z+x)+(x+z). (X+y))/(y+z)+(x+y) (y+ZZ)(Z+x)

Ap dung bat dang thiic 6 cau a ta duoc:

(y+7). (x+ y)z(z+x) N

- Lo JE)- ()

(y+ z)@:(y+z).\/§+\/E =(x+y+ z).\/y+\/;—(\/X7y+JE)

Tuong tu:

Cong cac bat dang thirc trén theo vé ta dugc:

Tzﬁ(\/§+\/§+\/%+\/g+\/§+\/%}2(\/x_y+\/ﬁ+«/ﬂ)
zﬁ[si/\g\/g\/% +3i/\/§\/%\g]_2(x+ y+2)

=J2.6-242
=42

Dau b:?mg xay rakhi x=y=1z =g

Vay gia tri nhé nhat caa T la 442
Cau 5.
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a) bat x*+3y=k’va y?+3x=t* (t,keZ)

Lai c6 x* +3x > x* +3y > x* hay (x+2)" >k? > x*suy ra k? = (x+1)°

Hay x* +3y = x* +2x+1<:>x:%

Thay vao ta duoc 2y° +9y -3 = 2t?
Suy ra (x,y)=(11);(13,16);(16;11)

b) Dé thay tong trén 1 s chdn, nén x6a di 2 s& va viét de 1énla (a +b) = (a—b) +2b
hodc (a - b) = (a + b) — 2b nghia 1a s8 bé hon t6ng hai s6 vira viét 1a 2b 1a s§ chén
Ct ti€p tuc nhw vay cudng cling sé duoc s6 chdn ma 2017 1a s6 1é nén khong s& con
lai khong thé'la 2017.
Dé s6 8

Caul. (1,5 diém)

1) GPT khi m =1

+Thaym=1vao (1) taduwgcx?+2x-8=0® (x+4)(x-2)=0=x={-4;2}

KL : Phwong trinh c6 2 nghiém phan biét x =4 hoac x =2

2) xét PT (1) : x> +2mx—-2m-6=0 (1), v4i an x , tham s6 m .

+ X6t PT (1) 6 Ay,

=m*+2m+6=(M+1)?>+5>0 (ludn ding ) v4i moi m => PT (1) ludn ¢
hai nghiém phan biét x1 ; x2 voi moi m

X, +X, =—2m

XX, = —(2m+6)(|)

+ Mat khac ap dung hé thitc viét vao PT (1) ta co :{
+Lai theo dé va (I) cO :A=x+X = (x1+x2 2 =2 xix2a=(-2m 2+ 2 (2m +6 ) = 4m2 + 4m + 12

=(2m + 1)>+ 11 > 11 v6éi moi m => Gid tri nhd nhat caa A la 11 khim = —%

1 2 ~ A N \ . 4
KL:m= -5 thoa man yéu cau bai toan.

CauIl. (1,5 diém )

1) Lap bang gia tri va vé do6 thi ham s6:
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Dua vao do thi ta c6 giao diém caad va (P)la2 diem M (1;1); N (-2;4)
2) Do d6 thi A cia ham s6 y = ax + b song song védi (d) y = -x + 2

Nén ta cé: a=-1.

A cat (P) tai diém c6 hoanh d6 bang — 1 nén ta thay x = -1 vao pt (P) ta dwoc: y = 1
Thay x=-1;y=1vao ptAtadugca=-1;b=0

=>Phuong trinh chla Alay =-x

Cau III .( 2,0 diém )
1) Bo6i 30 phat = Y2 gio
Goi x (km /h) la van t6c nguoi dixe daptw A->B (x>0).
Van tdc nguoi do di tir B> A la: x + 4 (km/h)
o TN . 24
Thoi gian ngwoi do di tir A -> B la:—
X

24

Thoi gian nguroi do di tie B vé A la: 2
X+

Theo bai ra ta co:

24 24 _ 1 _ 48(x+4) 48 _ x(x+4)

== = < X2 +4x-192=0
X X+4 2 2x(x+4) 2x(x+4) 2x(x+4)

=>x =12 (t/m).KL: Vay van t6c ctia nguoi di xe dap tit A dén B la 12 km/h.

2_
2)DKXD 0<x<1Dit0<a=x+v1-x :alew/x(l—x)
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2

+PTméila:a+d -l a’+2a-3=0e (a-1)@+3)=0

&Sa={-3;1}=a=1>0
\/§+\/1—_x=1
+Néua=1=>< x+1—x+2mzl<:> X(1-x)=0
= x={0;1}(t/m)
KL : Vay phuong trinh da cho c6 2 nghiém phan biétlax=0; x=1
CaulV. (3,0 diém )

1) Chiing minh céc t& giac ABMD , AMDC noi tiép

Do BHCD la hinh binh hanh nén:

Ta co: BD//CC’ =>BD L AB=> ABD =90°

C6:AA” L BCnén: MD L AA” => AMD =90°

=> ABD + AMD = 180°

=> tit gidc ABMD noi ti€p duong tron duwong kinh AD.

Chang minh twong ty ta ¢é t& giac AMDC noi tiép duwong tron duong kinh AD.

= A, B,C,D, M nim trén cung mot duong tron

2) Xét (O) c6 day MD//BC => sd cung MB = sd cung CD =>day MB = day CD hay BM =CD

+ Theo phan 1) va BC//MD => géc BAM =géc OAC
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// / 3)Chitng minh OK la duong trung binh ctia tam giac AHD => OK//AH va OK =% AH hay
T 1,
AH 2
. : iy " . iy OK 1 GK
+ Chtrng minh tam gidac OGK dong dang voi tam giac HGA =>m =36 = AG=2CGK ,

tir d6 suy ra G la trong tam cta tam giac ABC

Cau 'V .(2, 0 diem )
1) Gia tri nho nhat ctia P12 2011 khia=b =1

4P=a?-2ab+b?+3(a?+b?>+4+2ab-4a-4b)+4.2014 - 12
= (a-b)?+ 3 (a + b —2)?+8044 > 8044
=P> 2011

a=b
Dau “=" xay ra & =>a=b=1
a+b-2=0

Vay gid tri nho nhat cua P 1a 2011 khi va chikhia=b=1.
2) Goi 6 thanh pho da cho 1a A,B,CD,E,F

+ Xét thanh pho A .theo nguyén 11 Dirichlet ,trong 5 thanh phé con lai thi c6 it nhat 3
thanh pho lién lac duoc vi A hodc c6 it nhat 3 thanh phd khong lién lac duoc voi A (vi
néu s6 thanh phd lién lac duoc vdi A cling khong vuot qua 2 va sd thanh phd khong lién
lac duoc voi A cling khong vugt qua 2 thi ngoai A, sd thanh phd con lai cling khong vugt
qua 4) . Do do6 chi xay ra cac kha nang sau :

e Khanang 1:

s0 thanh phd lién lac dwoc véi A khong it hon 3, gia st B,C,D lién lac dwgc véi A . Theo
dé bai trong 3 thanh phd B,C,D ¢6 2 thanh phd lién lac duoc véi nhau . Khi d6 2 thanh phd
nay cung vdi A tao thanh 3 thanh phd d6i mét lién lac dwgc véi nhau .

e Khad nang 2 :

sO thanh pho khong lién lac dwoc véi A , khong it hon ,gia st 3 thanh phd khong lién lac
dwoc v6i A la D,EF . Khi d6 trong bd 3 thanh phd ( A,D,E) thi D va E lién lac duoc véi
nhau ( viD,E khong lién lac dugc véi A)

Tuwong tw trong bd 3 ( AE,F) va (AJFD)thiEF lién lac dwoc véinhau, F va D lién lac
duoc v6i nhau va nhw vay D,EF 1 a 3 thanh ph6 d6i mot lién lac dwgc véi nhau .

Vay ta c6 bBPCM

Péso9
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Dép an Diém
I.1
(1,0
diém)
2
p=(x-1) (LX) (L+~/x +X) o 1-+/x 05
1-Jx (1-vx)(1++x)
= (VX =) (LK xR )y = (VX -1) (143X | — g = VX -1 05
(1+\/;) (1+\/;) !
I.2
(1,0
diém)
Ta ¢ %eZ@&—l la wdc ctia 2 gom: £1,+2. 0,5
Tir d6 tim dwocx €{0,4,9}. 0,5
I1.1
(1,0
diém)
DK: xyzabc # 0.
0,25
Tuea+b+£=0<:>w:0<:>ayz+bxz+cxy:0.
X y z Xyz
X y 1 x y zY xzyzzxy L
Tacé—+—+—=1:>(—+—+—j 1<:>—+—2+—+2( j 1 0,5
a b c a b c a®> b® ¢ abacbc
2 2 2
WXL YL E poyrbaran Xy 2 025
a®~ b° ¢ abc a~ b° ¢
I1.2
(1,0
diém)
A= 43’ +16a-151. PT c6 nghiém nguyén thi A=n2véin e N, 0,25
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y Hay 4a*+16a-151=n’< (4a’+16a+16)—n’ =167 < (2a+4+n)(2a+4-n)=167.
y
V1167 la s6 nguyén t6 va 2a+4+n>2a+4-n nén ta cd cac truong hop:
2a+4+n=167
+) = 4a+8=168 = a=40(t/m).
2a+4-n=1 0,5
2a+4+n=-1
+ = 4a+8=-168 = a=-44(t/m).
2a+4-n=-167
Véi a=40 thi PT c6 hai nghiém nguyén la x=0,x =83.
0,25
Véi a=-44 thi PT c6 hai nghiém nguyén la x=-1,x=-84.
III.1
0,5
diém)
Tt (1) co x=3m—-my, thay vao (2)taco y=2;x=m. 0,25
m>1++/3
x2—2x—y=m2—2m—2=(m—1)2—3>0c>|m—1|>J§<:> \/_ 0,25
m<1—+/3.
II1.2
(1,0
diém)
. : 1 1_ 4 N oy g
Chttng minh dwoc —+—2>——,VX,y >0 dau “=" xay ra khi va chi khi x=y.
X Yy X+y
0,25
Tt gia thiét ta c6 a+b-c>0,b+c-a>0,c+a-b>0.
Ta co
S=( 1 + 1 j+2( ! + 1 ]+3( ! + ! j23+£+E
b+c—-a c+a-b b+c—-a a+b-c c+a-b a+b-c) ¢ b a 0,5
\ 2 1 R 6
Ma 20+b=abc<:>6+—=anen822a+—24\/§.
c a
VAy gié tri nho nhat ctia S 13 44/3 d&u bing xay ra khi va chikhi a=b=c=+/3. 0,25
IV.1
(1,0
diém)
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Ta ¢c6 NB=NC (tinh chét hai tiép
tuyén cat nhau); OB =0C =R,

Do d6, ON la trung truc cua BC.
Goi K 1a giao di€ém ctia ON va BC thi

0,5
K 1a trung di€ém cta BC.
\ A : NP .1 1 1 1 1
Ma AOBN vuong tai B, BK la duwong caonén —+—=—5+—5=—-.
OB? NC? OB? NB® BK 05
Két hop gia thiét suy ra BK® =16 = BK =4 = BC =8.
Iv.2
(2,0
diém)
PB NB
Ta c6 ANBP,ANMB déng d g) =>——=—+(1).
aco ong dang (g.8) = = =1r (1)
0,25
\ PC NC
T tu, ANCP,ANMC dong da g) =>——=——(2).
uong tu ong dang (8:8) = == @
PB_ PC
Vi NC =NB (3) nén tte (1), (2) va (3 —=—(4).
1 (3) nén tu (1), (2) va (3) suy ra ==~ (4) 0,25
Mat khac, AM //BC = Tt giac AMCB la hinh thang can= MC = AB,MB = AC (5).
0,5
Tir (4), (5) = 2 - PC
AC AB
IV.3
(2,0
diém)
Goi Q 1a giao diém cua AP va BC. Ta chitng minh BQ =QC.
‘ . BQ PB 0,25
Vi ABQP,AAQC d d g) =>—=——(6).
1 ABQP, AAQC dong dang (8:8) = =72 (©)
Twong tew ACQP,AAQB dong dang (g.g) = cQ_Pe 7). 0,25
AQ AB '
N S LA 2 A BQ CQ . o
Két hop (6), (7) va két qua ciu b) ta suy ra 0 = 0 = BQ=CQ=0Q latrung diém | 0,5
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cua BC. Suy ra Q=K. Vay BC,ON, AP dong quy tai K.

V.1
0,5
diém)
Gia stt O nam ngoai mién tam giac ABC. Khong mat tinh tdng quat gia sit A va O
nam vé hai phia ctia duong thang BC.
; , 0,25
Suy ra doan AO cat duong thang BC tai K. Ké AH vudng goc véi BC tai H.
Suy ra, AH< AK<AO<1 suyra AH<1.
Suy ra, S, = %BC < % =1 (mau thuan véi
gia thiét). Suy ra diéu phai chiing minh.
0,25
V.2
(2,0
diém)

Néu a,b chan thi a’+b* 1a hop s8. Do d6 néu tap con X cua A c6 hai phan tr
phan biét a,b ma a’+b* 1a mot s& nguyén t6 thi X khong thé chi chita cac s6
chdn. Suy ra, k>9. Ta ching to k=9 la gid tri nho nhét can tim. Diéu d6 6y | 0,5
nghia la véi moi tap con X gom 9 phan tk bat ky ctia A ludn ton tai hai phan tt

phén biét a,b maa®+b* 1a mot s6 nguyén to.

Dé chiing minh khing dinh trén ta chia tdp A thanh cac cip hai phan tir phan biét

a,b ma a’+b* 1a mot s6 nguyén td, ta cd tat ca 8 cap:
(1; 4),(2;3) , (5;8),(6;11) , (7;10),(9;16),(12;13),(14;15) . 0,5

Theo nguyén ly Dirichlet thi 9 phan tit cia X ¢6 hai phan t@ cung thudc mot cap

va ta c¢d diéu phai chitng minh.
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Pé s6 10
Loi giai so lugc biém
1 a) (0,5 diém)
(2,0 diém) | Ta c6 2x =3 0,25
&S X= § 0,25
5 ,
b) (0,5 diém)
JX=5 xé4c dinh khi x—5 >0 0,25
& x25 0,25
¢) (1,0 diém)
Az Y22+ V2(J2-1) 05
J2+1 T 241
=\2:/2=2 0,5
2 a) (1,0 diém)
(1,0 diém) | Vi d6 thi ham s& (1) di qua A(L;4) nén 4=m+1 < m=3
Vay m=3 db thi ham s5 (1) di qua A(L;4). oo
Vi m=3>0 nén ham s (1) dong bién trén R. 0,5
b) (1,0 diéim)
Do thi ham s (1) song song véi d khi va chi khi {mz -m
m+1=1 0,5
< m=1.
Vay m=1 thdéa man diéu kién bai toan. 0,5
3
(1,5 diém) | Goi van toc cua nguoi di xe dap khi di tit A dén B la x km/h, x>0. 0,25

Lién hé tai lieu word mdn toan: 039.373.2038

TAI LIEU TOAN HQOC




Website:tailieumontoan.com

Thoi gian ctia nguoi di xe dap khi di tir A dén B la 36
X
Van tdc cua nguoi di xe dap khi di tir B dén A la x+3
6 0,25
Thoi gian ctia nguoi di xe dap khi di tit B dén A la 3
+
36 36 36
Ta c6 ph trinh: ————=—
a cO phuong trin %23 60 0,25
Gidi phuong trinh nay ra hai nghiém |«
wo
i4i phuong trinh nay ra hai nghiém | _ _15(loai) 0,5
Vay van toc ctia nguoi di xe dap khi di tir A dén B la 12 km/h
0,25
4 a) (1,0 diém)
(3,0 diém)
0,25
B
Vé hinh dung, du phan a.
AH 1 BC = IHC =90°. (1) 0,25
BDC =90° ( géc noi tiép chin nira duong tron) hay IDC = 90°.(2) 0,25
Tir (1) va (2) = IHC + IDC =180° = IHCD 1a t& gidc noi tiép. 0,25
b) (1,0 diém)
Xét AABI va ADBA c6 goc B chung, BAI = ADB (Vi cuing bang ACB )-
0,75
Suy ra, hai tam giac ABI, DBA dong dang.
AB BD
=-—=——= AB*=BI.BD.(d
81 BA (dpcm) 0,25
o (1,0 diém)
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BAI = ADI (chttng minh trén). 0,25
=> AB la tiép tuyén ctia duong tron ngoai ti€p A ADI véi moi D thudc cung AD 0.25
va A la tiép diém. (tinh chat gdc tao boi tiép tuyén va day cung) ’
C6 ABLAC tai A = AC ludn di qua tam duwong tron ngoai ti€p AAID. Goi M la 0.25
tam duong trong ngoai tiép AAID = M ludn nam trén AC. ’
Ma AC c8 dinh = M thudc duong thang ¢ dinh. (dpem) 0,25
5 a) (1,0 diém)
(1,5 diém) | x*+2y° —3xy+2x—4y+3=0< (x—y)(x—2y)+2(x-2y)=3
< (x-2y)(x-y+2)=-3
0,5
Do X,y nguyénnén X—2Y,X—Y+2 nguyén
Ma 3=(-1).3=(-3).1 nén ta c6 bdn trudng hop
X—-2y=-1 X=3 |Xx-2y=3 X=-9
y & ; y o (loai)
X—y+2=3 y=2 |[x-y+2=-1 y=-6
Xx-2y=1 x=-11 X—-2y=-3 x=1
d & (loai); y & 05
X—y+2=-3 y=-6 X-y+2=1 y=2
Vay cac gia tri can tim la (x; y) = (1, 2),(3;2) .
b) (0,5 diém)
Vé duong tron duong kinh BD. Do cac géc A, C ti1 nén hai diém A, C nam trong 05
duong tron dudong kinh BD. Suy ra, AC < BD (Do BD la duong kinh). ’
bé s6 11
Ciu Loi gidi so lugc biém
1 a) (1,0 diém)
(1,5 diém) _x+2+x+\/;—2—x—«/;—l.x+\/§+l 0.5
(X =D(x+/x +1) Ix +1 ’
B x—1 XAVX+1 1 0.5
WX -D(x+/x+1)  ~fx+1 ' !
b) (0,5 diém)
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(VB-1)463+0 (BB 2

- = - =5- 0,25
J&/20 +1)% +3 J20+4 2(J5+2)
= X +4x-1=0=>P=-1 0,25
2 a) (1,0 diém)
(2,0 diéim) | A’ =4m? —2(2m*~1) =2 >0 v6i moi m. 05
Vay (1) luon c6 hai nghiém phan biét véi moi m. 0,5
b) (1,0 diém)
Theo DL Viét ta c6 X, + X, =2m.
Do d6, 2X° +4mx, +2m* —9 = (2x,° —4mx, +2m? —1) + 4m(x, + X,) —8. 05
=8m*-8=8(m-1)(m+1) (do 2x°—4mx, +2m*>—1=0).
Yéu cau bai toan: (m-1)(m+1) <0< -1<m<1. 0,5
3 a) (0,5 diém)
(1,5 diém) | Do x*>0,y*>0 nén x—y>0.
0,5
X—y=xX+y’ > -y’ =21>x+xy+yY =>x°+y° <1
b) (1,0 diém)
Cong vé va4i v€ cac phuong trinh ctia hé ta duoc:
2 2 2 2 2 0,5
X2 —2x+1+y? -2y +1+2*-2z2+1=0< (x-1) +(y-1) +(z-1) =0 (1).
Do (x-1)*>0,(y-1)°>0,(z~1)" >0 nén VT (1)>VP(1).
D&u bang xay ra khi va chi khi x=y=z=1.
0,5
Thitlai, X=Yy=1z=1langhiém cua hé.
4 a) (1,0 diém)

TAI LIEU TOAN HQOC
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(3,0 dié%n)

0,25
B
Vé hinh cau a) dang, da.
Do cac diém M, N, F cung nhin doan AO duwéi goc 90° nén A, O, M, N, F cung 0.75
thudc duong tron duong kinh AO. ’
b) (1,0 diém)
Tac6 AM = AN (Tinh chat tiép tuyén).
— 0,25
Ttr cau a) suy ra ANM = AFN (1).
Mt khac, vi hai tam giac ADH, AFC dong dang; hai tam giac ADN, ANC dong
dang nén AH.AF = AD.AC = AN’ = AH_AN 0,25
AN AF

Do d6, hai tam gidc ANH, AFN déng dang (c.g.c)= ANH = AFN (2). 0,25
Tix (1), (2) ta c6 = ANH = ANM = H € MN = dpem. 0,25
o) (1,0 diém)
Tt cau a) ta c0 HM.HN = HAHF . 0,25
Goi | =OANMN ta ¢ I 1a trung diém ctia MN.

0,25
HM.HN =(IM +IH)(IM —=IH)=1IM?—IH?
=OM’-0I?~(OH?-0I?)=R*-OH’ 0,25
Tt d6 suy ra HAHF = R?—OH?2. 0,25

a) (1,0 diém)
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(2,0 diém) .
Ta c6 Mzm(m,neN (m,n)=1).
y+1242013 n
0,25
nx—my =0
< nx—my=(mz —ny)~/2013 :>{ y :>5=1=m:>xz:y2.
mz—ny=0 'y z n
X2 +y?+7° =(x+z)2 —2xz+y? =(x+ z)2 —y?=(x+y+2z)(x+z-y). 0,25
S22 a2y A XY P =Xty
Vi x+y+z>1va x“+y°+1z° lasdnguyén to nén 0,25
X—y+z=1
Tt d6 suy ra X=Yy =1z =1 (thoa man). 0,25
b) (1,0 diém)
A B
E C
0,25
D
Goi | =ECNBD
Ta 6 Sy = Spse Nén khoang céch tit B, D dén AE bang nhau. Do B, D cling phia
ddi v6i duong thang AE nén BD//AE . Tuong tw AB//CE
Do d6, ABIE la hinh binh hanh = S, =S, =1 0,25
bat S, = X(O< X<1) = Sigc =Seep ~Sico =17 X=Sgcp =Siep =Siep
o 3++/5
Lai co Sip _ 1€ _ S hay — =1_X<:>x2—3x+1=0<:> 2
Soe IE  Sg 1-x 1 35 0,25
X="—"""
2
K&t hop dieu kién ta c6 X =¥ =S, =$
D0 d6 S,a00r = Sexs + Sens + Secn + Siep =3+ \/52_1 _> +2‘/§ . 0,25
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25 25

Dé s6 12
Pép an Diém
1/ Rat gon biéu thirc sau: A= \/4— J10-2+/5 - \/4 +410-2+/5 . 15
Nhan xét rang A<O0. 0,25
A? =4-\10-2/5 +4++10-2:/5 —2\/(4—\/10—2\/5)(4“/10—2\/5) 0,25
=8-26+25 0,25
=8-2,/(v5+1) 0,25
1 e-2v5=(v5-1). 0,25
(2,5
diem) | Vay A=1-5 0,25
Giai phwong trinh: X° +/x% —2x —19 = 2x+39 (*) 1,0
bt t=vX*—2x-19 >0. 0,25
t=4 (nha
(*) tré thanh: t*+1-20=0 (n ?n) 0,25
t =-5 (loai)
t=4=x*-2x-19=16 & x*-2x-35=0. 0,25
X=17 0
& . ,25
X=-b5
1/ Cho 4a-5b+9c=0, chitng minh phuwong trinh ax’+bx+c=0 luén cd 10
nghiém. ’
Xét truong hop a = 0. Néu b = 0 thi tit 4a—5b+9c=0, ta suy ra c = 0, do d6 025
phuong trinh (1) nghiém diang véi moi x e R. ’
2
(2.0 Connéu b =0, phuong trinh (1) trd thanh bx+c¢=0, c nghiém X = —% .
diém) Truong hop a=0, (1) la phwong trinh bac hai. Tt 4a-5b+9c=0, ta co 0,25
b= 4a +9¢ .Suy ra,
2 2 2 72 2 2
A —b?—dac (4a+9c) dac— 16a° — 28ac +81c _ (2a—7c)" +12a” +32c 0. 0.25
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Do d6, (1) c6 hai nghiém phan biét.

0,25
Vay trong moi treong hop, (1) luoén cé nghiém.
Xy +y>+x=7y
2/ Giai hé phuong trinh: 1
¢ phuong X (x+y)=12 0
y
bK: y#0
X+y+2=7
A .. Y y y X A JUFV=T 0,25
Heé twong dwong véi ,dat u=x+y,v=— tacohé:
X uv =12
=(x+y)=12
y
- u=3 (u=4 5
v
v=4 |v=3 0,25
. =3 x=3
Véi u=4,v=3tacohé <y = 1 0,25
X+y=4 y=
X_4 X -2
Véi u=3,v=4tacodhé iy = 35 0,25
=3 ==
X+Yy y 5
1/ Cho ba s6 dwong a, b, ¢ théa mén: a + b +¢ =1. Chitng minh ring:
1,0
(1+a)(1+b)(1+c)>8(1-a)(1-b)(1-c).
Tera+b+c=1tacol+a=(1-b)+(1-c) > 2J1-b)1-c)
0,25
(Via,b,c<lnénl-b;1-c;1-alacacsd duong).
Tuwong twtacd 1+b > 2\/(1-c)(l-a) val+c> 2\/(1-a)l-b). 0,25
3
Nhan cac vé ctia ba BDT ta co:
(1,5 0,25
giem) | (1+a)(1+b)(1+c)>8(1-a)(1-b)(1-c) = dpem.
A M 5 . \ 2 . 1
Dau bang xay ra khivachikhi a=b=c= 3 0,25
2/ Phan chia chin s6: 1,2,3,4,5,6,7,8,9 thanh ba nhém tity y, m6i nhém ba sé. 05

Goi T, 1a tich ba s6 ctia nhom thit nhat, T, 1a tich ba s6 ctia nhom thw hai, T,

TAI LIEU TOAN HQOC
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1a tich ba sd caa nhom thi ba. Hoi tdng T, + T, + T, c6 gia tri nhé nhit 1a bao

nhiéu?

Taco: T,+T,+T, > 33T,.T,T,

0,25
T,.7,T,=1.23.456.789=727270>71°
Dodo, T,+T,+T,>213 ma T,,T,, T, nguyénnén T, + T, + T, > 214.
Ngoaira, 214=72+72+70=1.8.9+3.4.6+25.7. 0,25
Nén gia trinhd nhatcaa T, +T, + T, 1a 214.
Cho duong tron tim O ban kinh R va diy cung BC ¢4 dinh khac duwong kinh.
Goi A 1a mét di€m chuyén dong trén cung 16n BC cua duwong tron (O) sao cho
tam giac ABC nhon; AD,BE,CF la cac duong cao cua tam giac ABC. Cac duwong | 19
thang BE, CF tuong ting cat (O) tai cac diém thit hai la Q, R.
1/ Chitng minh rang QR song song véi EF.
Vi BEC=BFC=90° nén tr giac BCEF | (95
ndi ti€p duong tron dwong kinh BC.
4
(05 |Suyra, BEF = BCF. 0,25
diém) (1 — —
Ma BCF=BQR (:Esd BRJ nén BEF=BQR. 0,25
Suy ra, QR//EF. 0,25
, PR A i1 v ERR
2/ Chttng minh rang dién tich t& gidc AEOF bang > 0,5
Vi t gidc BCEF noi tiép nén EBF = ECF ma EBF :%sd AQ,ECF = %sd ARmen |
AQ=AR.
Do d6, OA L QR ma QR//EF nén OA L EF.
0,25
Vi OA LEF nén S, = EFfA = EZ'R .

Lién hé tai lieu word mdn toan: 039.373.2038
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3/ Xac dinh vi tri caa diém A d€ chu vi tam giac DEF 16n nhit. 1,0
Tuwong tw cau 2, 2S;.,, =FD.R,2S.,,c =DER.
0,25
Ma tam gidc ABC nhon nén O nam trong tam gidc ABC.
Suy ra, 25,5 = 2S,e0r + 2Sgr0p +2Scpoe =R (DE +EF+ FD) . 0,25
Vi R khong ddi nén dang thtic trén suy ra chu vi tam giac DEF 16n nhat khi va 095
chi khi dién tich tam gidc ABC 16n nhét. ’
Ma S, = % BC.AD V61 BC khong ddi nén S,qc Ion nhat khi AD lon nhdt. Khi |
dé, A la diém chinh gitra ctia cung 16n BC.
1/ Tim hai s6 nguyén a, b d€ a* + 4b* 1a s6 nguyén t6. 1,0
a'+4b* =(a’ —2ab+2b”)(a’ + 2ab + 2b). 0,25
Vi a? —2ab+2b? >0:a® +2ab+2b*>0.
0,25
Nén a*+4b* nguyén t6 <> Mot thira s6 1a 1 con thira s6 kia 1a s8 nguyén & .
[(a-b) =1
(a0 =1
2 2 2 12 b®=0
THI: a°-2ab+2b° =1<(a-b) +b* =1 ,
a-b) =0
{( D) =0
(b7 =1 0,25
5 |*Vé6i ) =>b=0=a?=1= M =1 (loai).
;'1:5) Woi (2) <= a=b=1 (théa man)
g ol da man).
iém Aebe_1
((a+b)* =1
2 3
2 2 2 2 b®=0
TH2: a’ +2ab+2b° =1 (a+b) +b* =1 ,
a+b) =0
{( 40 =0
| b”= 0,25
*Véi (3)=>b=0=a’=1= M =1 (loai).
o a=1 a=-1 _  _
*Voi (4) = v (thoa man).
b=-1 |b=1
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Vay cdc cip s6 (a;b) can tim 1a: (1;,1),(5-1),(-11),(-1-1).

2/ Hay chia mot tam giac bat ki thanh 7 tam giac cin trong d6 c6 3 tam giac
bang nhau.

0,5

Truwong hgp 1:Tam giac ABC khong can.

Gia st AB la canh 16n nhat cta tam gidc ABC.
V& cung tron tam A, ban kinh AC cat AB tai D.
V& cung tron tam B, ban kinh BD cat BC tai E.
Vé cung tron tam C, ban kinh CE cat AC tai F.
V& cung tron tam A, ban kinh AF cat AB tai G.

Dé dang chtiing minh 5 diém C,D,E,F,G thudc dwong tron tam O véi O la tam

duong tron noi tiép tam giac ABC.

N6i 5 diém d6 v6i O, nbi A, B v6i O, noi F voi G, D v6i E ta duoc 7 tam giac
can: AGF,OGF,0DG, BDE,ODE,OCE,OCF.

Trong d6, cé ba tam giac bang nhau la: OCE,OCF,0GD.

0,25

A

Truong hop 2: Tam gidc ABC can.

Gia st tam giac ABC can tai A. Goi D, E, F, G, H, I lan luot la trung diém cac

0,25

Lién hé tai lieu word mdn toan: 039.373.2038
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doan théng: AB, BC, CA, DE, EF, FD. Khi d¢, ta ¢6 7 tam giac can ADF, BDE,
CEF, DGI, EGH, FHI, GHI trong d6 ba tam giac b:?mg nhau la: ADF, BDE, CEF.

Dé s6 13
Bai Loi gidi so lugc Diém
x?=2(m+2)x+6m+1=0 (1)
2 2 0,25
la | A'=(m+2) —(6m+1)=m*-2m+3
1L0d | _(m-1)"+2>0,vm 0,5
Vay phuong trinh c6 hai nghiém phan biét véi moi m. 0,25
Dit t=x-2, phuong trinh (1) tr¢ thanh: t> -2mt+2m-3=0 (2) 0.5
Vi (1) c6 nghiém véi moi m nén (2) ¢ nghiém véi moi m. ’
Xét (2) c6 hai nghiém t,,t, theo DL Viét ta co: t, +t, =2m,t;t, =2m-3 0,25
1b | (1) c6 hainghiém phan biét 16n hon 2 < (2) c6 hai nghiém phan biét duong
1,0 d t+t,=2m>0 |M>0 3 0,25
= 3o m>—
t,t,=2m-3>0 m>E 2
Vay khi m >§ thi (1) c6 hai nghiém phan biét 16n hon 2. 0,25
a—+/ab—6b=0<>a—3vab +2ab-6b=0 0,25
) e a(Va-3b)+2vb(Va-3vb) =0 (Va+2vb)(Va-3b)=0 0,25
.a
15d | Via, bduwong nén va+2vb>0=+a=3Jb<a=9. 0,5
Thay a=9bvao P ta duoc P = % 0,5
x*-3y=2 (1 4x* -12y =8
y ( )<:> , Y = 4x° 12y -9y* +8x =0 0,25
9y’ -8x =8 9y’ -8x =8
< (2x-3y)(2x+3y)+4(2x—-3y) =0 < (2x-3y)(2x+3y+4)=0
2x-3y=0 0,5
=
2X+3y+4=0
2.b 2-243
15d x=1-3=y= 3\/—
Thay 2x -3y =0 vao (1) ta duoc: X’ -2x-2=0< 0,25
2+ 243
Xx=1+3=y= .
Thay 2x+3y+4=0 vao (1) ta dwoc: X* +2x+2=0, PT vd nghiém 0,25
Vay hé c6 hai nghiém (x;y): (l—\/g; 2 _5\/§J,(1+ \/§; 2 +§\/§J 0,25
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3.a
05d

>0

2 2
a2+b2+(1+abJ >2 & (a+b)’ —2(ab+1)+(1+ab)2
a+b (a+b)

0,25

ab+1
a+b

2
<:>(a+b— ) >0,va,b,a+b=0.

ab+1
a+b

D&u bang xay ra khi va chi khia+b = o a’+ab+b’ =1

0,25

3.b
1,04

Ta co:

Ja? +abc +\/ﬁ=\/5(\/M+\/R)=\/5(\/a(a+b+c)+bc+\/R)
=\/5(\/a(a+b)+(a+b)c+\/E)=\/E(J(a+b)(a+c)+\/R)

0,25

Theo bat déng thirc Cosi ta co: a =+/3., f% < g[%+ aj

(a+b)(a+c)++bec < a+b42ra+c+b42-c=

:>ﬁ(,/(a+b)(a+c)+ﬁ)s§@+aj hay\/a2+abc+\/ﬁ§§(%+aj

1

0,25

Chiting minh tuong tu:

vVb? +abc ++/abc s?@+ bj;\/c2 +abc ++/abc s?(%%j

a+b+c)’ 1
Ma +Jabc < ( j =
3 33

0,25

=M :(\/a2 +abc +«/ﬁ)+(\/b2+abc+\/ﬁ)+(\/cz+abc+\/ﬁ)+6\/ﬁ

S 2 T

D&u bang xay ra khi va chikhi a=b=c :%.

0,25

4.a
154

,@:K[)\E:%sd@cﬁa ), @:ﬁ:%sd@cﬁa ©)

0,5
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x=>1
=
x>—3x=0

= CED +CBD = CED + ABD + ABC = CED + ACE + ADE =180° (t6ng ba géc 05
trong tam giac ECD). ’
Vay t giac BDEC ndi tiép. 0,5
Vi tt giac BCED ndi tiép nén CEB = CDB; EBC = EDC ma EDC = ABD nén 025
EBC = ABD '
" . EC DA
4p | = AEBCdongdang voi ADBA = EB_ DB = EC.DB=DAEB (1) 0,5
15d " g ED CA
Twong tu, AEBD dong dang véi ACBA = EB-CB = ED.CB=CAEB (2) 0,25
T (1) va (2) ta duoc: 05
EC.DB+ED.CB=DAEB+CAEB=(DA+CA)EB=CD.EB @© ’
5
0,5d
Vé duong tron tam O ngoai ti€p tam giac ABC. Goi I la di€m chinh gitra
cung BC khong chira A.
Xét hai AMBI va ANCI c6: BM = CN (gt), MBI = NCI (ciing bi1 véi ACI) 0,25
IB =IC (villa di€ém chinh gitta cung BC)
= AMBI=ANCI (c.g.c)
= IM = IN . Do vay, I thudc trung treec cia MN, ma I ¢8 dinh = dpem. 0,25
bé s6 14
Ciu | y Noi dung Diém
1 x-1>0
VX+l=x-1 < { )
1/ X+1=(x-1) 0,25d

TAI LIEU TOAN HQOC
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0,254
0,254
0,254
\/xz—2x+1+\/x2+4x+4:3<:>\/(x—1)2+\/(x+2)2=3
21| o lx-1+[x+2/=3 ()
0.25d4
+Véi x<-2 thi (*) 1-X-X-2=3 < x=-2 (loai)
+ Voi —2<x<1 thi (*) ©1-x+x+2=3<0x=0 (dang véi moi x
thoa man -2 <x<1)
+V6i x>1 thi (*) © X-1+x+2=3< Xx=1(t/m)
Vay nghiém ctia PT da cho la: —2<x <1 0.50d
0.254
2 Ta c6 y=|x—2|+|2x +1|+ax 0,25d
1/ ( 1
2—-X-2x-1+ax; x<—§
1
Sy =92-X+2x+1+ax; —ESX<2
—2+2x+1 ; >2
X —2+2X +1+ax; X 0.254
1
(@a-3)x+1; x<—§
1
oy=<@+1)x+3; —ESX<2
(@a+3)x-1; X>2
a>3
A1 A A - . 0.25d4
Vay ham (C) ludn dong bién khi: ja>-1 < a>3
a>-3

TAI LIEU TOAN HOC
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0,254
+ Vi d6 thi di qua di€ém B(1; 6) nén ta c6:
2/ 6=[1-2/+[2.1+1+al
sa=2 .
Vay a =2 thi d6 thi di qua diém B(1; 6) 0254
—X+1; X < —1
2
+Vdia=2thi y=13x+3; —%£x<2 (C)
5x -1; X>2
0,254
D6 thi dwoc vé nhu sau:
X
R 0.25d
1o 2
2
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Ta cé: VX2 —4X+4 +4x2 +4x+1=X+m

Ma MAD = MAC (cting chan hai cung bang nhau ctia (O’))
= NAD = NDA

= NA = ND = N ndm trén duong trung tric ctia doan AD

& |x=2|+]2x+1+2x =3x+m (*) 0,25d
S6 nghiém ctia phuwong trinh (*) chinh la s6 giao diém cua duong
thang y = 3x + m va d6 thi y=|x—2|+|2x+1/+2x. Ta thdy y=3x+ m la
duong thang song song véi duwong thang y = 3x + 3. Dua vao db thi 0,25d
ham s6 da vé o'y 2/ ta co:
+m <3 thi PT v6 nghiém.
+m =3 thi PT ¢6 v s& nghiém.
+m >3 thi PT c6 2 nghiém.
0,25d
3 Y +Ta c6 ADB =ADC =90° (g6c noi
tiép chan ntra dwong tron)
— ADB +ADC = BDC =180°
=B, C, D thang hang. 0,254
+ Xét AABC vudng tai A, duong 0,254
cao AD. Ta c¢: 12 + 12 = 12
AB° AC° AD
0,25d
2/ | Tac BAE = BAD + DAE
Ma BAD = ACE (=1/2 sd AD ctia (O')). 0,25d
DAE = CAE (DM = MC)
= ACE + CAE = AEB =BAE
0,25d
Suy ra AABE can tai B.
0,25d
3/ | +ViAC Ia tiép tuyén cta (O) = CAN = ADN (ciing chén AN)

Lién hé tai lieu word mdn toan: 039.373.2038
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= NeO0O' 0,254

Ta c6 ANO'M vudng tai O’, c6 IO'=IN= INO'=10'N

Ma INO'=ANO, ANO = OAN = OAl =00'l = t gidc AOIO’ ndi
tiép 0,25d
— OAO'+ 010" =180° :&6’:900(docﬁ5'=9o°)
0.25d

4 1y A Trén tia AD 1ay diém E sao cho AEB=ACB.

Dé thdy AACD ~ AAEB(g-9)

. ° c jﬁzﬂsAB.AC:AD.AEzAD(AD+DE)
N AE AC 0.25d
. = AB.AC=AD’ + AD.DE
— AD? = ABAC-ADDE (1)
Mat khac:
ABDE ~ AADC = BD = AD = BD.DC = DE.AD (2)
DE DC
Tw (1) va (2) suy ra: AD* = AB.AC-DB.DC. 0.25d
0.25d4
0,254

2/ | Tt gia thiét suy ra

:>£+1+1= ! :>(£+1j+(1— ! ]=0
a b ¢ a+b+c a b c a+b+c
a+b a+b
ab c(a+b+c)

= (a+b)(b+c)(c+a)=0
a+b=0

=|b+c=0
c+a=0 0,254

0,254

=0=(a+b)(c(a+b+c)+ab)=0

+Neéu a+tb=0thittra +b + c=2009 ta c6 c = 2009
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+ Twong tu khi b+c=0, c+a =0.

0,254

0,254

5/

+ Goi tén theo th tu 9 chiéc ban la Bi,B2,Bs, Bs,Bs,Bs B7,Bs,Bo. Gia st
khong ¢ ban nao dugc xép cach déu hai ban cing mau v6i minh (*).

+ Khong mat tong quat, gia st Bs 1a ban mau xanh, khi d6 Bs va Be
khong thé cung mau xanh. C6 hai kha nang:

- Bs va Bs cing mau do6. Do d6 Bs cach déu B2 va Bs, con Bs cach déu Bs
va Bs nén B2 va Bs cung mau xanh, suy ra Bs duoc xép cach déu hai
ban cuing mau xanh 1a Bz va Bs, trai voi gia thiét (*).
- B4 va B khac mau, khdng mat tong quat, gia sit B+ mau xanh con Bs
mau do. Do Bs cach déu Bs va Bs nén Bs la ban mau do. Do Bs cach déu
Bs va Bo nén Bo la ban mau xanh. Do Bs cach déu B: va Bs nén B1 mau
d6. Do Bz cach déu B1 va Bsnén B2 mau xanh. Do Bs cach déu B2 va Bs
nén Bs c6 mau do. Do Bs va Bs cing ¢c6 mau do nén B7 c6 mau xanh.
Nhuw vay B7 duoc xép cach déu hai ban cung mau xanh la Bs va By, trai
vOi gia thiét (*)

Vay ca hai kha nang trén déu dan dén vé ly nén diéu gia st (*) 1a
sai. Nhu vay c6 it nhat mot ban dwoc xé€p cach déu vdi hai ban cung
mau v&i minh.

0,254

0,254

0,254

0,254

Lién hé tai lieu word mdn toan: 039.373.2038

TAI LIEU TOAN HQOC




Website:tailieumontoan.com

Lién hé tai liéu word mdn toan: 039.373.2038 TAI LIEU TOAN HOC




