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DPAI HQC QUOC GIA TP.HCM PE THI TUYEN SINH LGP 10 NAM 2016-2017
TRUONG PHO THONG NANG KHIEU MON THI: TOAN (Chuyén)

Thoi gian: 150 phut

Bai 1: (2,5 diém)
(x— 2y)(x+my) =m’-2m-3

Khi m = -3 va tim m dé hé c6 it nhit mot nghiém
(y—2x)(y+mx)=m2 -2m-3

a)Giai h¢ phuong trinh: {

(xo;y0 ) thoa x, >0y, >0

b)Tim a>1dé phuong trinh ax? +(1— Za)x +1-a=0c0 hai nghiém phan biét x,,x,théa x,” —ax, =a*-a-1

Bai 2: (2 diém) Cho x, y 1a hai s6 nguyén duong ma x? +y? +10chia hét cho xy

a) Chung minh: x, y 13 hai s6 1& va nguyén t6 cing nhau.

x> +y® +10
Xy

Bai 3: (1,5 diém) Biét x>y >z, x+y+z=0Va x’ +y> +2’ =6
, 2 2

a)Tinh Sz(x—y) +(x—y)(y—z)+(y—z)

b)Tim gi4 tri 16n nhat cua P= ‘(x - y)(y —z)(z - x)‘

b) Chuing minh: k= chia hét cho 4 va k>12

Bai 4: (3 diém) Tam giac ABC nhon c6 BAC>45". Dyng céc hinh vuong ABMN, ACPQ (M va C khac
phia ddi v6i AB, B va Q khac phia di vi AC) AQ cit doan BM tai E va NA cit doan CP tai F.

a)Ching minh: AABE -~ AACF va ttr giac EFQN la tr gidc ni tlep

b)Chimg minh: trung diém I cua EF 1a tim duong tron ngoai tiép tam giac ABC.

¢)MN cit PQ tai D, cdc dudng tron ngoai tiép tam gidc ABC tai B va C cat nhau tai J. Chimg minh: cac
diém D; A; K;J théng hang.

Bai 5: (1 diém) V&i mdi s6 nguyén duong m 16n hon 1, ki hiéu s(m) I u6c nguyén duong 16n nhit cia m va
khac m. Cho s6 tw nhiénn > 1, d4t n, =nva lan lugt tinh cac so

n =n, —s(no),n2 =n, —s(nl), LN =1 —s(ni ),..., Chirng minh tdn tai s6 nguyén duong k dé n,_=1vatinh Kk
khi n=2%.14"
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www.thangtienthanglong.edu.vn Trangl/7



http://www.thangtienthanglong.edu.vn/

CONG TY CO PHAN GIAO DUC THANG TIEN THANG LONG | 2016 -2017
Tru sé chinh:766/36-766/38 CMT8, P.5, Q. TAN BINH, 38 420 372 — 38 460 835

PAI HOC QUOC GIA TP.HCM PE THI TUYEN SINH LGP 10 NAM 2016-2017

TRUGNG PHO THONG NANG KHIE U MON THI: TOAN (Chuyén)
Thoi gian: 150 phut

HUONG DAN GIAT

Bai 1: (2,5 diém)

o (x—2y)(x+my)=m2—2m—3 . , , )
a)Giai h¢ phuong trinh: Khi m = -3 va tim m dé hé c¢ it nhat mot nghiém

(y—2x)(y+mx)=m2—2m—3

(xo;yo)théa x, >0y, >0

V61 m = -3 thi h¢ phuong trinh da cho trd thanh:
(x—2y)(x—3y) =12 - (X—2y)(x—3y) = (y—ZX)(y —3x)
(y—2x)(y—3x)=12 (y—2x)(y—3x)=12
x* —3xy — 2xy + 6y = y* —3xy — 2xy + 6x° 5x* -5y’ =0
= =
(y—2x)(y—3x):12 (y—ZX)(y—SX):IZ

fee e g O
(y—2x)(y-3x)=12 (y-2x)(y-3x)=12 {z’y:—_;;)(y—fax):12 (m)

X =—/6
y=x {Y=X {yzx y=—+6

(y—2x)(y—3x):12© (x—2x)(x—3x):12© X2 =6 {X_Jg

Y_Z\/E

Giai hé (I) {

x=-1
y=-X {y=—x @{yz—x y=1

(y—2x)(y—3x)=12<::> (—x—2x)(—x—3x)=12 x* =1 = {le
y=-1

Giai hé (II) {

Vay khi m = -3, thi hé phuong trinh c6 4 nghiém:

v it

Do (x,3Y, )14 nghiém ctia hé phuong trinh nén ta c6:
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(XO — 2y0)(x0 +my0) =m’-2m-3 (xo —2y0)(x0 +my0)= (y0 - 2X0)(y0 +mx0)
(yO—ZXO)(yO+mXO)=m2 -2m-3 (y0 —2X0)(y0 +mx0)=m2 -2m-3

2

{Xé +mx;y, — 2X0y0 - zmy(z) = Yé +mMX,y, — 2X0y0 - Zlnxé {(Zm +1)(X0 - yé ) =0

I
(v, — 2%, )(y, + mx, ) =m’ - 2m -3 (¥, —2%,)(y, +mx, ) =m’ —2m -3 v

Xét m= —% , hé phuong trinh (I) tré thanh:

(0)(x§ — yg) =0 (luﬁn dl’lng)

1 7
1 1 2 1 @yg—5x0y0—2x0y0+y§+zzo
(y0—2x0) yo—Exo =3 -2 -3 -3

5+\/§

& y(z) —gxoy0 + Xé + % =0, c6 nghiém (T;Z), théa dé bai nén nhan m= —%
Xét m= —% , hé phuong trinh (I) tro thanh:

{(xi—%)‘o @{(Xo_yo)(xo+yo)zo

(yO—ZXO)(yO+mx0)=m2 -2m-3 (yO—ZXO)(yOerXO)zm2 —-2m-—3

@{(xo—yo):O(do x, >0,y, >O) <j{yozxo

(yO—ZXO)(yO +mx0):m2—2m—3 (xo—2X0)(xo+mx0):m2 -2m-3

o {iilz:;)xg —m’-2m-3 {io(l_{(;)xé (m+1)(m-3) ()

. =X . 5
Néu m = -1, thi h¢ (III) tr¢ thanh {yo(o) g 0’ hé nay c6 vo sO nghi€ém thoa dé bai nén nhan m = -1
—(0)x? =

) =x =x .
Néu m = -1, thi hé (III) tr& thanh Yo , Yo% , hé nay c6 nghiém x> O;y, >0khi
—X =(m—3) X =3-m

3-m>0m<3.

Vay m < 3 thi h¢ phuong trinh da cho c¢ it nhat mot nghiém (xo;yo ) thoa x, >0y, >0

b)Tim a>1dé phuong trinh ax’ + (1— 2a)x +1-a=0c06 hai nghiém phan biét x,x,thoa x5 —ax, =a’ -a-1

ax’ +(1—23)X +1-a=0

co A:(1—2a)2 —4a(1-a)=1-4a+4a’ —4a+4a’ =8a" ~8a+1=8a(a—1)+1>0 véiax1
Do d6 phuong trinh Iudn c6 hai nghiém phan biét véia>1.

Vi x, la nghiém cua phuong trinh ax? +(1—2a)x +1-a=0nén ta co:

ax; +(1-2a)x, +1-a=0<>ax; =—(1-2a)x, —1+a

2a-1 B Za—l_

o x X
a ! a 2

Thay vao phuong trinh x2 —ax, =a’—a-1, ta duoc:

Theo dinh li Vi-€t, ta co: x, +x, =

2a-1
x5 —a[ -x, |[=a’—a-lox.+ax,—2a+l=a’-a-1<x, +ax, =a’ +a—2
a

c>ax§ +:12x2 —a’+a’-2a
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Ma ax’ =—(1—2a)x2 —1+a nén
—(1—221))(2 ~l+a+a’x,=a’+a’-2a & (32 +23—1)X2 =a’+a’-3a+1
<:>(32 +23—1)X2 =a’-a’+2a°-2a-a+ls (32 +2a—l)x2 =a’ (a—l)+23(a—l)—(a—1)
<:>(a2 +Za—1)x2 :(a—l)(a2 +2a—1)
& X, =a—1(vi a>lnéna’+2a-1 >0)
Thé vao phuong trinh ax? +(1—2a)x +1-a=0, ta duoc:
a(a-1) +(1-2a)(a-1)+1-a=0 (a-1)[a(a-1)+1-2a-1]=0
a=0 (loai)
@(a—l)(az—33)=0<:>a(a—1)(a—3)=0<:> a=1 (nh&fm)
a=3 (nhzfln)
Vaya=1 haya=3

Bai 2: (2 diém) Cho x, y 14 hai s6 nguyén duong ma x? +y? +10 chia hét cho xy

a)Ching minh: x, y 12 hai s6 1é va nguyén té ciing nhau.

Gi4 st trong hai s0 x, y c6 mot sO chan, vi vai tro X, y nhu nhau nén khong mat tinh tong quat ta gia su x
chan.

2 2 :
X +zf +10.xy:y chén

Ta co: {

x chan

Khi do: (X2 +y° +10)§4 ma X2§4;y54(d0 X,ychﬁn) nén 10:4 (vo Ii).

Vay x, y 13 hai s 1&.

bat dz(x,y), x=dx',y=dy’. Tacd: x* +y? +10=d2(x’2 +y’2)+100hia hét cho d’xy .

Suy ra 10 chia hét cho d> = d=1. Vay x, y nguyén t6 cung nhau.

x> +y”>+10
Xy

chia hét cho 4 va k>12

b)Ching minh: k=

bat x=2m+Ly=2n+1 (vé6i myneN).
(2m+1)2 +(2n+1)2 +10 4(m2 +m+n’+n+ 3)
(2m+1)(2n+1) N (2m+1)(2n+1)

Do d6: k=

Taco: 4 va (2m+1)(2n+1) nguyén t6 cling nhau= (m2 +m+n’+ n+3)§(2m+1).(2n+1) . Do d6: ki4

Ta chimg minh k>12 bang hai cach:

Taco: x*+y”> +10=kxy

Néu trong hai s6 x, y c6 mot sb chia hét cho 3, gia sir x chia hét cho 3. Ta cd y? +10chia hét cho 3, diéu nay
vO li vi y®chia 3 du 0 hodc du 1.

Vay x, y khong chia hét cho 3, suy ra x? +y? +10 chia hét cho 3 ma k, xy nguyén t6 cting nhau nén k chia
hét cho 3. Do do k chia hét cho 12. Vay k>12.

Bai 3: (1,5 diém) Biét x>y >z, x+y+z=0Va X’ +y> +2’ =6

a)Tinh Sz(x—y)2 +(x—y)(y—z)+(y—z)2

Ta co:
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(x+y+z)2 =x’+y° +2° +2(xy+yz+zx)©xy+yz+zx:%[(x+y+z)2—(x2+y2+z2)}
<:>Xy+yZ+ZX=%|:(O)2 —(6):|<:>xy+yz+ZX:—3

Ta co: S=(X—y)2+(x—y)(y—z)+(y—z)2
SS=x"-2xy+y’ +Xy—xz-y’ +yz+y> - 2yz+7°
&SS=x*+y*+7° —(Xy+yz+zx)

«8=6-(-3)=9

b)Tim gia tri 16n nhit cua P= ‘(x - y)(y - z)(z - x)‘

Ta c6: (a—b)2 >0<>a’ +ab+b? 233b<:>abs:—§(a2 +ab+b2)

Ap dung bat dang thtc trén, ta co:
(x=¥)(y-2)=3| (x-¥) +(x-y)(y-2)+(y 2] |
= (x-y)(y-7)<(9)=3.

Do do: P£3|X—z| :

ma |X—Z|S\/2(X2 +zz) S\/Z(X2 +y° +zz) = 2.(6) =2\/§

nén P<643.
Vay gia tri 16n nhat cta P 1a 643,
X2y2z
x+y+z=0 x:\/ﬁ
Dau ="’ xayrakhi {x*+y? +z* =6 < ]y =0
X=-2 z=—3
y=0

Bai 4: (3 diém) Tam giac ABC nhon c6 BAC>45°. Dyng céc hinh vuong ABMN, ACPQ (M va C khac

phia dbi v6i AB, B va Q khac phia ddi véi AC) AQ cit doan BM tai E va NA cét doan CP tai F.
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a)Chirng minh: AABE—~ AACF va tir giac EFQN 1a tir gidc noi tiép.

EAB+BAC =90°
Tacé:{ +BAC=90 — EAB=FAC . MaABE = ACF(=90").

FAC+BAC=90"
Nén AABE - AACF(g-g)=>..= AEAC=AF.AB

Mit khac: AC=AQ.AB=AN = AE.AQ=AN.AF
=...= Tu gidc QNEF ndi tiép.

b)Chtig minh: trung diém I cua EF 1a tim dudng tron ngoai tiép tam giac ABC.

Céach 1: Goi T 1a giao diém cua MB va CP.
Ta co:
AF /| ET
AE// FT
= Trung diém EF ciing 13 trung diém AT.
Ma tir giac ABTC ngi tiep va AT la duong kinh ctia duong tron ngoai tiep AABC.
Nén trung diém I cua EF la tam duong tron ngoai tiép AABC.
Céch 2: Goi X 1a trung diém cta AB.
Hinh thang AEBF c¢ IX 1a duong trung binh = IX// BE= IX L AB
= IX la duong trung truc cua doan AB. (1)
Chtrng minh tuong tu , ta dugc: I cling thugc duong trung tryc ciia doan AC. (2)
Tur (1) va (2) suy ra: I 1a tdm dudng tron ngoai tiep AABC

= Tu gidc AETF la hinh binh hanh.
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¢)MN cit PQ tai D, cic duorng tron ngoai tlep tam giac DMQ va DNP cit nhau tai K, tiép tuyen tai Bva C

ctia duong tron ngoai tiép tam gidc ABC cét nhau tai J. Chimg minh: cac diém D; A; K; J thang hang.

Goi K’ 1a giao diém cua DA va EF.

Ta co:
NFK'=NQA (Ti gidc NQFE ndi ti€p) ,

= NDA = AFK' = Tu giac NDFK’ ndi tiép.

NQA = NDA (Tit gidc AQDN ni ti€p)

Chimg minh tuong tu, ta co: tir gidc DQK’E ndi tiép.

Do d6 K’ 1a giao dieém cua dudng tron ngoai ticp ADQM,ADPN = K'=K

=D, A, K thang hang. (3)

Ta co:

BKE = EAB = CAF = CKF = BKC=180" - 2.BKE = 2(900 — EAB) =2BAC=BIC

= Tu gidc BKIC ndi tiép.

Ma tir gidc IBPC noi tiép. Nén PB = PC = BKP = CKP = KP 12 tia phan giac cia BKC
Miit khac: BKA =180° — AEB =180° — AFC = AKC

= Tia dbi cua tia KA ciing 13 phan giac cia BKC = A, K, P thang hang. (4)

Tur (3) va (4) suy ra 4 diém D, A, K, P thang hang.

Bai 5: (1 diém) V&i mdi s6 nguyén duong m 16n hon 1, ki hiéu s(m) 1a uéc nguyén duong 16n nhét cia m va
khac m. Cho s6 ty nhi€én n > 1, dt n, =nva lan luot tinh cac s6

n=n —s(n ),n =n —s(nl), L0 =N, —s(ni),..., Chitrng minh t6n tai s nguyén duong k dé n,_=1vatinh k
khi n=2".14"

Taco: s(n,)<n,,suyra n —s(n)20.Suyra n,>1.Dodé n, >1 vdi moi i=1,2,...

Mat khac n,, =n, _S(“i)< n,véimoii. Suyra n=n >n >n, >...>...

Néu khong ton tai n, dé n,_ =1 ta xay duyng duoc day vo han cac s6 nguyén duong giam va nho hon n (v6 1)
vi cac s6 nho hon n 1a bang n — 1.

Vay ton tai k sao cho n, =1.

Véi n=2%14" =2%.7" taco n =287 -2%7" =2%7""; n, = 2%.7"
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