CONG TY CO PHAN GIAO DUC THANG TIEN THANG LONG | 2016 -2017

Tru sé chinh:766/36-766/38 CMTS8, P.5, Q. TAN BINH, 38 420 372 — 38 460 835
BO GIAO DUC VA PAO TAO
TRUONG PAI HQC SU PHAM TP.HCM
PE THI TUYEN SINH LOP 10 CHUYEN NAM 2016-2017
MON THI: TOAN
Thoi gian: 150 phut
(Dung cho thi sinh thi vao chuyén Toan)

Cau 1: (2 diém) , , , 7
a) Quang duong tir A dén B dai 50km. Mot nguoi dy dinh di xe dap tir A dén B v6i van toc khong doi. Khi di
dugc 2 gid, do xe bi hong nén ngudi ay phai dimg lai 30 phat dé stra xe. Vi vady muon dén B ding gio da
dinh, nguoi do phai tdng van toc thém 2 km/h trén quang dudng con lai. Tinh van toc ban dau cta nguoi di
xe dap.
b) Giai phuong trinh: \/X+4 +\/X+9 —\/X+25 =0
Cau 2: (1 diém)
a) Chung minh ring voi moi sé tw nhién n ta ludn c6 n” —nchia hét cho 42.

14 sO nguyén.

b) Tim tit ca cic sd nguyén x sao cho
x*+1

Cau 3: (1 diém) , ‘
a) Cho a, b, ¢ 1a cac so thyc duwong. Chirng minh rang

\/Z(az +b2) +\/2(b2 +c2) +\/2<c2 +a2) 22(a+ b+c)
a+b \/E
Jab ath

. . 5
b) Cho a, b 1a cac so thuc duwong. Chirng minh rang >
Céau 4: (1 diém)

Cho x, Y, z 1a cac sb thuc thoa man diéu kién X+y+z=4; x> +y* +2° =6

. 2
a) Tinh gia tri Xy + Yz +ZX va chirng minh rang = <z<2

b) Tim gi4 tri 16n nhat va gi4 tri nho nhat cua P=x>+y* +7°
CAu 5: (3 diém)
Cho duong tron tim O ban kinh R ¢6 hai dudng kinh vudéng goc AB va CD. Trén cung nho BC lay diém E (khac
B, C), AE cit CD tai F. Goi giao diém cta CB va AE 1a G, giao diém cta ED va AB 1a H.
a) Chung minh ring AE 1a phan giac ciia goc CED va tir giac FOBE noi tiép.
b) Chtng minh GH // CD
¢) Chtng minh G la tim dudng tron ndi tiép tam giac CHE.
Cau 6: (1 diém)
Cho tam giac ABC c6 ba goc nhon (AB < AC). Goi BE va CF la cac phan giac trong cua tam giac ABC.
a) Chung minh rang tam giac AEF c6 ba goc nhon.
b) Goi M 1a diém di dong trén doan thing EF. Goi H, D, K 14n luot 1a hinh chiéu vuéng goc caa M 1én cac
canh BC, CA, AB. Chung minh: MH = MD + MK.
Cau 7: (1 diém)
Cho céc s6 tu nhién a, b, ¢, d bat ky. Chimg minh ring tich cia 6sé6:a—b,b—c,c—d,d-a,a-c,b—d

1a mot s6 nguyén chia hét cho 12. B
LOHETLY
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Tru sé chinh:766/36-766/38 CMTS8, P.5, Q. TAN BINH, 38 420 372 — 38 460 835
BO GIAO DUC VA PAO TAO
TRUONG PAI HQC SU PHAM TP.HCM
PE THI TUYEN SINH LOP 10 CHUYEN NAM 2016-2017
MON THI: TOAN (PE CHUYEN)
Thoi gian: 150 phut

HUONG DAN GIAI

Cau 1: (2 diém)

a) Quang duong tir A dén B dai 50km. Mot nguoi dy dinh di xe dap tir A dén B v6i van toc khong doi. Khi di
duogc 2 gio, do xe bi hong nén nguoi ay phai dung lai 30 phut d€ stra xe. Vi vdy muon dén B dung gio da

dinh, ngudi d6 phai ting van toc thém 2 km/h trén quéing dudng con lai. Tinh van toc ban dau cia nguoi di
xe dap.

Goi x (km/h) 13 van toc ban dau ctia nguoi di xe dap (diéu kién x > 0)
50

Thoi gian dyu dinh di la: — (gio)
X

Quang dudng nguoi do di dugce sau 2 gio 1a: 2x (km)

Quang dudng ngudi d6 di voi vén tde ting thém 2 km/h 1a 50 —2x (km)

50-2x .
o
> (g10)

Thoi gian nguoi do di véi van toc x + 2 1a:

. 1
Thoi gian dung lai dé stra xe 1a 30 phut = 5 gio.
Theo dé bai ta co phuong trinh:
1 50-2x 50

24+ =+ = o x*+10x-200=0
2 x+2 X

x =10(nhan)
x = —20(loai)
Vay van tdc ban dau ciia ngudi di xe dap 1a 10 km/h.

b) Giai phuong trinh: \/X+4 +\/X+9—\/X+25 =0

Piéu kién: x> —4 .

Ta co: \/x+4+\/x+9—\/x+25 =0<:>\/X+4+\/X+9 :\/x+25

<:>x+4+x+9+2,/(x+4)(x+9) =x+25@2,/(x+4)(x+9) =12-x

12-x>0 x <12
= , &
4(x+4)(x+9)=144-24x +x 3x? +76x = 0
x <12
x=0
x=0
= = 76
76 | Xx=-—
X=—— 3
3
So véi diéu kién X > —4 , ta nhan x = 0.
vay S={0}

Cau 2: (1 diém)

a) Chtng minh ring v6i moi s tu nhién n ta ludn cd n’ —nchia hét cho 42.

Tacé: n’ —n= n(n6 —1) = n(n2 —1)(n4 +n’ +1) = n(n—l)(nJrl)(n4 +n’ +1)
Tacé:n—1,n,n+ 1 :la basd ty nhién lién tiép nén c¢6 mot s chia hét cho 2, mot s chia hét cho 3
Ma UCLN (2,3) =1 va 2.3 =6

Nén (n—l)n(n+1)§6 .Suy ra (n7—n)56
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Miit khac (n7 . n) 17 (Theo dinh li Fec-ma nho)

Ma UCLN (6,7) =1 va 6.7=42

Nén n’ —nchia hét cho 42.

////////////////////////////////////////////////////////////////////////////////////////

. Phu luc: Dinh li Fec-ma nho

e
Y

2 Néu p 1a mot s6 nguyén td, a 1a s6 nguyén bat ki va thi (ap — a) p N

la s0 nguyén.

b) Tim tat ca cac sO nguyén x sao cho

x> +1

Ta cé: xe Zva ;2;31 1a s6 nguyén = (x—3)5(x2 +1) = (X+3)(X—3)§(x2 +1) = <x2 _9)§(X2 +1>
:>(x2 +1—10)3(x2 +1):>105(x2 +1):>x2 +1 13 wée cua 10.

Ma x> +1>1. Do d6 x° +le{l;2;5;10}

=x’€ {0;1;4;9} =>Xe€ {0;1;—1;2;—2;3;—3}

Thir lai ta cd x e {0;1;—1;—2; 3}

Cau 3: (1 diém)

a) Cho a, b, ¢ la cac s thuc dwong. Chirng minh rang

\/Z(az +b2) +\/2(b2 +c2) +\/2(c2 +a2) 22(a+b+c)

Ta co:

(a-b)' 20 a’ +b* 22ab = 2(a* +b)2 (a+b)’ &= [2(a’ +1?) 2 [(a+b)’ & [2(a +b*) 2a+b
Tuo*ngtucé:JZ(b2+c2)2b+c; 1/2(cz+az)2c+a

Do d6 \/Z(az +b2)+\/2(b2 +c2)+\/2(c2+a2) >a+b+b+c+c+a

Vay \/2<a2 +b2)+\/2(b2 +c2) +\/2(c2 +a2) 22(a+b+c)

b) Cho a, b 1a cac sb thuc duong. Ching minh rang

Ap dung bat dang thirc Co-si cho hai s6 duong ta co:

a+b \/_ a+b \/_ 1 (1)
2

4+/ab a+ b 4+/ab "a+b
Ap dung bat dang thirc Co-si cho hai s6 dwong ta co:

a+b>2\/—©a+b>2 3 a+b 3 (2)

J/ab FEN

Tir (1) va (2), cong vé theo vé ta c6:
a+b \/ 3a+b 3 a+b ab 5

#ab ath 4 T2 T a2

Vay bat Qang thirc dugc chiing mmh.
Cau 4: (1 diém)
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Cho x, v, z 14 c4c sb thyc thoa min didu kién x+y+z=4; x> +y* +2° =6

.2
a)Tinh gia tri Xy +yz+ X va chiing minh rang 3 <z<2

Taco: (X+y+z)2 :x2+y2+z2+2(xy+yz+zx)

Ma x+y+z=4; x> +y* +z* =6 (gt

Do do6 42:6+2(xy+yz+zx)<:>2(xy+yz+zx):10

Vay Xy +yz+2zx=5

Ta co: (x+y)2 S(X+y)2+(x—y)2 <::>(X+y)2 £2(x2+y2)

Ma x+y=4—z (Vix+y+z=4), X’ +y' =6-z"(vi X’ +y>+2*=6)

Do do (4-z)’ <2(6-2*) = 16-8z+2* <12-27’
<:>322—8z+4£0<:>(3z—2)(z—2)£0<3—SZSZ

Chirng minh tuong tu c6 %SXSZ, %SySZ.

b) Tim gié tri 16n nhét va gi4 tri nho nhat cia P=x" +y* + 2’

Ta co: (x+y+z)(x2 +y* +7° —xy—xz—yz)=x3+y3+z3 —3xyz

Do d6 4.(6—5)=X3 +y’+2° - 3xyz

Vay x* +y’ +z° =3xyz +4

Taco: x<2;y<2;z<2,

Nén (X—Z)(y—Z)(z—Z)S0@Xyz—2(xy+yz+zx)+4(x+y+z)—8S0
Do do: xyz—2.5+4.4-8<0 < xyz<2

Vay P=x*+y’ +z’ =3xyz+4<3.2+4=10

Dau “=" ¢6 thé xayrakhix=2,y=z=1.
Vay gia tri 16n nhat cia P 1a 10

< 11s 2 2 2
Mat khac x> —5 y>—35 2> —
3 3 3

Nén x—% y—E z—3 >0
3 3 3
2 4 8
SXYyZ——|(Xy+yvz+zx ) +—(x+y+z)—-——=0
y 3.(y yz+1zx) 9( y+z) >

Do d6 XyZ—E.5+ﬂ.4—£ZO<:>XyZZS—0
3 9 27 27

Vay P=x’+y* +72’ :3xyz+42%

. . . 2
Dau “=" ¢6 thé xay ra khi x=§; y=Z=—.

3
N . 86
Vay gié tri nho nhat cua P 1a ? .

Cau 5: (3 diém)
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Cho duong tron tdm O ban kinh R ¢6 hai duong kinh vuéng goéc AB va CD. Trén cung nho BC lay diém E (khéc
B, C), AE cat CD tai F. Goi giao diém ctia CB va AE 1a G, giao diém cua ED va AB la H.

a) Chung minh rang AE 1a phan giac ctia goc CED va tir giac FOBE noi tiép.

Tacé: ABLCD (gt) = AC=AD= CEA = DEA < .
= AE la tia phén giac goc CED
Mit khac BEF =90° (goc ndi tiép chén nira dudng tron) £
Taco : FHB+BEF =90° +90° =180° = T\ giac FOBE noi tiép. .
A 5 . B

b) Chirng minh GH // CD

Taco: AC=AD = HBG = HEG = Tt gidc GEBH noi tiép = GHO = GEB = 90"
Taco: GH L AB, CD L AB (gt) = GH//CD

¢) Chtng minh G la tim dudng tron ndi tiép tam giac CHE.

Tacé: GH//CD (cm b) = GHE = CDH, CHG = DCH

Mit khac AHCD c6 HO vira 1a duong cao vira 1a duong trung tuyén = AHCD can tai H

= CDH=DCH. Do d6 GHE = CHG = HG la tia phan giac cua géc CHE.

ACHE c6 EG, HG la hai duong phan giac cat nhau tai G.

Do d6 G 1a tam duong tron ndi tiép tam giac CHE.

Cau 6: (1 diém)

Cho tam giac ABC c6 ba goc nhon (AB < AC). Goi BE va CF la cac phan giac trong cua tam giac ABC.

a) Chung minh rang tam giac AEF c6 ba goc nhon.
Goi I 1a giao diém ctia BE va CF.
ABACcd AB < AC (gt) = ACB< ABC

Ma ABEz%, ACFz%. Nén ABE > ACF

Do d6 ton tai diém T trén doan théng IF sao cho EBT = ACF
= Tt giac BTEC ndi tiép= AET > TBC.

Ma TBCM < ABC, ABC<90°, AEF < AET

Do d6 AEF < AET=TBC<ABC<90° = AEF <90°.

Vay AEF nhon. i ’

Qua F vé duong thang song song voi BC cat AC tai L.

Taco: LE B aanceo FLiBe), BEZFB (AABCc6 CF 12 phan gise), BE < B (aB < AC),
LA FA CA FA AC AB

B C

E = E(AABC ¢ BE la phéan giac)
AB EA
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LC EC AC AC
< = <

FA LA EA
Ma ABC = AFL (FL//BC), ABC<90° (gt). Nén AFE <90°. Mit khic FAE < 90" (AABC nhon)
Vay tam giac AEF c6 ba goc nhon.

Suy ra — LA > EA = E nim giita A, L= AFE = AFL

b) Goi M la diém di dong trén doan thing EF. Goi H, D, K 14n luot 1a hinh chiéu vudng goc cia M 1én cac

canh BC, CA, AB. Ching minh MH = MD + MK.

Goi N, V 1an luot 13 hinh chiéu cua E 1én BC, AB. G, J lan luot 14 hinh chiéu cta F 1én BC, AC. P 1a giao diém cia

MH va FN.

Tac6 EN=EV, Fl=FG

MP EM NP PH

—=—:N—:—:>MD=PH
FJ EF NF FG

. MK FM MP

Va =—= = MK = MP

EV FE EN

Do d6 MH = PH + MP = MD + MK.

Cau 7: (1 diém)

Cho céc s6 tu nhién a, b, ¢, d bat ky. Ching minh rang tich cua 6 $6 :
a—b,b-c,c—d,d-—a,a—-c,b—dlamotsonguyén chia hét cho 12.

batM = (a—Db)(b—c) (c—d)(d-a) (a—c) (b—d). ’ ’ )
Cécsoa, b, c,dchiacho 3 cosodula0,1hodc 2, do dod cé it nhat hai s6 chia cho 3 cung s6 du
Suy ra hi¢u ctia hai sO d6 chia hét cho 3= M:3
Trong bon so a, b, ¢, d xdy ra hai truong hop:
- €6 hai s chin (chiang han a va b) va hai s6 1é (¢ va d). Ta c6 (a—b):2, (c—d):2nén M:4.
- Cb ba sb chan hodc ba sb 1¢ (ching han a, b, ¢). Ta co (a—b):2, (b—c):2 nén M:4
Vay M:4
Tac6 UCLN (3;4)=1va3.4=12 ’
VayM = (a—b)(b-c) (c—d) (d—a) (a—c) (b —d) chia hét cho 12

LD HETLI
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