CONG TY CO PHAN GIAO DUC THANG TIEN THANG LONG

PAI HQC QUf)’C GIA TP.HCM PE THI TUYEN SINH LGP 10 NAM 2014-2015
TRUGNG PHO THONG NANG KHIEU MON THI: TOAN (Chuyén)

Thoi gian: 150 phut
CauI: Cho phuong trinh: (m2 + s)x2 —2mx-6m =0 (1) véi m la tham sé.
a) Tim m sao cho phuong trinh (1) ¢6 hai nghi¢m x ;x, phin bi¢t. Chitng minh rang: khi dé

tong ctia hai nghiém khong thé 1a s¢' duong.
b) Tim m sao cho phuong trinh (1) ¢6 hai nghiém x ;x, thoa man diéu kién:

4
(X1X2 —,/xl +X, ) =16

Caull:

2(1+x\/;)2 - 9yJx
2(1+y\/;)2 —9xJy

2) Cho AABC vudng tai A véi ciac dudng phan gidc trong BM, CN. Chitng minh bt ding thic:

1) Giai hé phuong trinh:

MC+MA |(NB+NA
( I ) >3+2\2
MA.NA
A [ N 1 1
Cau III: Cho cac so6 nguyén duong a, b, ¢ sao cho: _+B =—
a c

a) Chitng minh a+b khong thé 1a sé nguyén té.
b) Chiing minh ring ¢ >1 thi a+c vab+c khong thé dong thoi la sé nguyén t4.
Cau IV: Cho diém C thay ddi trén nita dudng tron dudng kinh AB = 2R (C+A;C#B). Goi H Ia

hinh chi€u vudéng géc cia C 1én AB; I, J lan lugt 13 tAm dudng tron ndi ti€p ciac tam gidc ACH,
BCH. Céc dudng thing CI, CJ cit AB lan lugt tai M, 'N.
a) Ching minh: AN = AC; BM =BC.
b) Chitng minh: bén di€m M, N, I, J ciing nim trén mét dudng tron va cic dudng thzzlng M,
NI, CH dong quy.
¢) Tim gi4 tri 16n nha't cia MN va gi4 tri 16n nhat cta dién tich ACMN theo R.
Cau V: Cho 5 so“tu nhién sao cho tdng ctia ba sé bat ky trong chiing 16n hon tdng ctia hai sé con lai.
a) Chitng minh riing: tat ca 5 so6 di cho déu khong nhé hon 5.
b) Tim tatca cac b gdm 556 théa man dé bai ma tdng clia chiing nhé hon 40.
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CONG TY CO PHAN GIAO DUC THANG TIEN THANG LONG

PAI HOC QUOC GIA TP.HCM PE THI TUYEN SINH LGP 10 NAM 2014-2015
TRUGNG PHO THONG NANG KHIEU MON THI: TOAN (Chuyén)
_ Thoi gian: 150 phut
HUONG DAN GIAT

Cau I: Cho phuong trinh: (m2 +5) x> —2mx—6m=0 (1) v6i m la tham sé.

a) Tim m sao cho phuong trinh (1) ¢é hai nghi¢m x ;x, phin bi¢t. Chitng minh ring: khi dé

tong ciia hai nghiém khong thé 1 s6 dwong.

a=m’>+5=0

Phuong trinh (1) ¢6 hai nghiém phan biét <
8 M guemp i {A'=m2+6m(m2+5)>0

2
<:>m(6m2 +m+30)>0<:>m[5m2+[m+%j +¥]>0<:>m>0

Vi m > 0 thi pt ¢6 hai nghiém phan biét. Theo dinh 1y Vi-ét, ta co:

X +X, = 2m
Y m?4s
X X, = —6m
Y m?4s
Dom>0nén0<2msm12+4 =0< sz < m’ +4 < m’+ 5 :l
m> +.5 2(m2+5) 2(m2+5) 2

1 o0y A
=0<x, +x, < > = X, +X, khong thé la s6 nguyén.

b) Tim m sao cho phuong trinh(1) c6 hai nghiém x ;x, thoa man diéu kién:

4
(xlx2 —,/xl +X, ) =16

a=m’+5#0:ludn ding
A'>0

4
. 6m 2m 6m 2m
Ta co: (xx —ﬂ/x +X ) =16 < — - =16 + =2
& Q L m’+5 \lm2+5j m’ +5 \Jm2+5
=3, sz +,’ sz -2=-0= sz +1(3 22m -21=0
m +5 m +5 m +5 m +5
@3,/ 3 —2=0@,/ m _2Z . 2M 2 omi10=9m e 2m’ - 9m+10=0
m-+5 m+5 3 m4+5 9

m= 2(nh:fin)

Phuong trinh (1) ¢6 hai nghiém x;x, < { <m>0

m-2=0

@(m—z)(Zm—5)=0®{2m_5:0© ng(nhan)

Vay khi m=2;m =§ thi pt cé 2 nghiém théa dé bai.

e Luuy: ditanphu t=

s >0 (dom > 0) sé gidp giai bai toin nhanh hon.

Caull:
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2(1+x\/;)2 —9yJx
2(1+y\/;)2 —9xJy

Piéu kién: x>0;y >0. D& thay x = 0;y # 0
Vai tro cda x, y nhu nhau nén khong mat tinh tdng quat ta gia s x>y >0 (1)

Do do: 1+x\/§:1+\/;.\jg:1+y\/;
:»2(1+xﬁ)2 22(1+y\§)2 = 9yx > 9x.Jy = 9.fy.\/xy > 9k fxy
===y x @

Te (1) va(2)tasuyra: Xx>y>x=>x=Yy.

1) Giai hé phuong trinh:

2
Khid6:2(1+xJ§) —oxy/x <:>2(X3+2x X+1):9x«/;c>2x3—5X\/;+2:0

2xJx =1 |x'=
Vay nghiém cua hé phuong trinh la : (x;y) = (%,%),(i/%,i/%}

_ x’ =4 XZQ/Z

& (x x—2)(2x&—1)_0@{’“§_2 sl e \F
— X:3_

4 4

2) Cho AABC vuéng tai A véi ciac dudng phén gidc trong BM, CN. Chitng minh bat diing thic:
MC+MA )(NB+NA
( ) ) 31282
MA.NA
A
M
N
B C

Ta c6: BC* = AB*+AC* (Dinh Iy Pytago trong AABC vudng tai A)

Ap dung bat ddng thic C6-si cho hai s& duong, ta dugc:

(MC+MA)(NB+NA)" MC+MA NB+NA (MC (N8 )_(BC_\(BC
MA.NA - MA  NA _(MA+ J(NA“L J_(E+ ](A_C+ }

BC* BC BC AB’* +AC 2 2 1 1
= +3—+ +1= +1+VAB* +AC? | —+ —
ABAC AB AC AB.AC AB AC

> 2ABAC . BaBac2. L. L 2114202231202
\/AB AC

AB.AC

Cau III: Cho cédc so nguyén duong a, b, ¢ sao cho: 1+%
a

a) Chitng minh a+b khong thé la sé nguyén té.

1 1 1 a+b 1

= :—<:>ab:c(a+b) .Do dé: abf(a+b)
a b c¢ ab ¢

e | -
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Néu a + b 12 s6 nguyén to thi ai(a+b) hoic bf(a+b)

Ma a,beN" .Do dé: a>a+bhoach>a+b(vdly)

Vay a + b khong thé 1a s6 nguyén té.

b) Chitng minh ring c¢>1 thi a+c vab+c khong thé dong thdi 1a s6 nguyén té.

Do vai tro ciia a, b nhu nhau. Khéng mat tinh tdng quit ta gid st a>b

Xét a=b. Ta co: E:1<:>a:2c.D0 d6: a+c=b+c=3c,c>1. Nén a+c,b+c 1a ciac hgp so.
a c¢

Xét a>b. Ta cé: T:(a+c)(b+c) = c(2a+2b+ c)

= T c6 cac u6c nguyén duong la L;a+c;b+c,c,2a+2b+c

Ma 2a+2b+c>a+c>b+c>c>1.Nén T cé it nhat 5 wéc nguyén duong.

Do dé: a + ¢ hodic b + ¢ ¢6 it nhat 3 wéc nguyén duong.

Vay a+cvab+c khong thé dong thoila sé nguyén to.
Cau IV: Cho diém C thay ddi trén nita dudng tron dudng kinh AB'=2R (C»A;C#B). Goi H Ia
hinh chi€u vuéng géc ctia C 1én AB; I, J 1an lugt 1a tim dudng tron ndi ti€p cdc tam gisac ACH,
BCH. Cac duong thflng CI, CJ cit AB lan lugt tai M, N.

C

L
J

[T\
A" M. H o N B

a) Chiing minh: AN = AC; BM = BC.

Goi O 1a tAm cua dudng kinh AB.. Ta c6:
ACN +BCN =90° (ACB =90°;g6c¢ ndi ti€p chin nita duvng tron dudng kinh AB)

ANC+HCN =90’ (AHCN vuéng tai H)

BCN = HCN(J la thm ctia dudng tron ndi ti€p AACH)

= ACN = ACN = AANC céantai A = AN=NC
Chiing minh tuong ty ta ciing c6 ABCM céan tai B = BM=BC

b) Chitng minh: bén di€m M, N, I, J ciing niim trén mét dudng tron va cic dudng thing MJ,
NI, CH dong quy.

AACN c¢6 AL la duong phan gidc nén ciing 1a dudng cao, dudng trung tuyé&n.
= CL=NLva AL 1 CN

Tuong ty: CK=MK;BK | CM

Do d6: KL la duong trung binh cia ACMN = KL // MN = CKL=CMN (1)
Ta cé: IKJ=ILJ=90" = T giac KLJI ndi ti€p. = CKL=CJI (2)

Tu (1) va (2) ta suy ra: CJI= CMN(z CKL) = T gidc MLJN noi tiép.

= M, N, J, I ciing nim trén mot dudng tron.
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ACH BCH_ACB
2 2 2

MCN = MCH+ NCH = =45

Ta co:
AHC

MHI = —— =45"
2
= MCN = MHI = T gidc HICN noi ti€p. = NIC=NHC=90" = NI L. CM
Tuong ty, ta c6: MJ L CN
ACMN c6 MJ, NI, CH 1a ba dudng cao nén chiing dong quy.

¢) Tim gia tri 16n nhat cia MN va gi4 tri 16n nhat cta dién tich ACMN theo R.

Ta co: MN=AN+BM-AB=AC+BC-AB

AABC vuong tai C = AC* +BC* =4R?

AABC vuong tai C ¢6 CH la dudng cao, ta c6: ACBC=CH.AB
CH<OC=R(CH L OH)

Vay (AC+ BC)2 =AC’ +BC* +2AC.BC= AB’ + 2CH.AB = 4R’ + 4R.CH

<4R® +4R* =8R? = AC+BC<22R
Do d6: MN <2\2R-2R= 2R(\/5—1)

Dau “=" xay ra < H=0 < C la diém chinh giita ctia cung AB.
R2R(V2-1)
5. CHMN _ (1R
2 2
Diau “=”xay ra < H=0 < C la di€ém chinh giita ciia cung AB.

Vay gid tri 16n nhat cia MN Ia 2(\/5 —l)R va gid tri 16n nhat cia ACMN Ia («/E —1) R’ khi C I

diém chinh giita clia cung AB.
Cau V: ‘Cho 5 s ty nhién sao cho tdng ciia 3 s6 bat ky trong chiing 16n hon tdng ctia 2 sd con lai.|

Goi 5 50 ty nhién phén biét 1a: aj;a,;a za ;a, trong dé a_>a, >a, >a, >a (*)

a) Chifng minh riing: ti't ca 5 s6 da cho déu khong nhé hon 5.

Tw (*) tacé: a,—a, >2 va a, —a, >2. Theo dau bai, ta cé: a +a,+a,>a, +a,
—a >a,—a,+ta,—a,>2+2=4 =a >5

Vay a_, >a, >a, >a, >a 25§

Nhu vay tdt cd 586 da cho déu khong nhé hon 5.

b) Tim tit ca cic bd gdm 5 sé théa man dé bai ma tdng clia chiing nhé hon 40.

Taco:a, >a, >a,>a,>a >5va a +a,+a,+a, +a <40

Ma a +a,+a,+a,+a >a +a +1+a +2+a +3+a,+4=>5a +10
Nén Sa, +10<40=a, <6

Vay 5<a <6,a, sN—=a =5.Nén a, +a, +a, +a, <35.

Mit khac : a, +a,+a,+a, >a, +a,+1+a,+2+a,+3=4a, +6
29
Nén 4a, +6<35—=a, <T —a,<7.Viy 6<a,<7,a,eN=a, =6;a, =7

Nhu vay cé hai bd gom 5 s& (al;az;a3;a4;a5) théa man dau bai toan la : (5;6;7;8;9);(5;7;8;9;10)
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