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Pé tuyén sinh 16p 10 mén Toan (H¢ chuyén) 2021 Truong pho thong ning khiéu TP.
HCM

Ve—-2+4/y—1=2

Cau 1.Cho hé
Tt+y=m

a) Giai hé khi m=7

b) Tim m sao cho hé da cho c6 nghiém,

1 1 1
Cau2.ChoM = — + — + —;
a b c
- L 1 1
" a+b b+c cH+a’

a b c
K:
b+c - cta . a+b
vaa,b,c;a+bja+c;b+c=0.

2,32, 2
a) Chirng minh réing néu MK = m thiN=0
a
b) Cho M=K =4, N =1. Tinh abc.
Céu 3: Cho n s6 thuc 21, 29, . . ., Z,(n > 5) thoa mén

{ <z <...<zm,

zy+x9+...+z, =1
a) chirng minh rang: Néu z,, > = thiz; + 29 < z,

1
3
b) chirng minh ring: néu z; < 2

thi ton tai ke N *, k < n sao cho % <z +ax9+... 4z < %
Cau 4:
a) Tim t&t ca s6 ty nhién n sao cho (2n + 1)% 4 1: 22021

b) Cho t4t ca s6 tur nhién n, s6 nguyén té p sao cho

2n + 2 4n? +2n+1
va €
p p

Z

Chirng minh rang v&i n va p tim dugc, cac s6 nguyén trén khéng phai 1a s6 chinh phan

Cau 5. Cho tam giac ABC vudng goc tai A; E thuéc AB, F thudc AC sao cho EF song song BC.
Duyng duéng tron | duéng kinh EF cét BF; CE tai M va N. Goi D la giao cua BF va CE; DH vuéng
g6c EF (H thudc EF).

a) Chirng minh AD di qua | va (HMN) qua |

b) Goi K; L Ia hinh chiéu vudng géc clia E; F Ién BC. EM va FN cét BC tai P va Q. Chirng minh rang

AEPL; AFQK ndi tiép va 635% khéng d6i khi E; F di dong.

c) Néu KF va EL cét nhau tai mét diém thuéc (1) thi EM; FN cét nhau tai mot diém thudc BC.
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Bai 6. Cho tap A gdm 26 phan tir. Xét N (N > 6) tap con B1, B2 , ....., BN phén biét ciia
tap A, mdi tap con c6 diing 5 phan tir.

a) Biét rang hai tip bat ky trong cac tdp Bo déu co dung mot phan tir chung va khong c6
phan tir nao cua tap A xuat hi¢n trong tat ca cac tap Bi, chung minh rang khong c6 phan
tu nao cua tap A xuat hién dong thoi trong 6 tap Bi nao do,

b) Biét rang hai tap bat ky trong cac tap Bi déu co dung hai phan tir chung va khong c6
phan tr nao cua tdp A xuat hién trong tat ca cac tap Bi, hdi trong céc tap Bl, B2, ..., BN
c6 thé c6 nhiéu nhat bao nhiéu tap sao cho cac tap nay c6 ding 2 phan tir chung?

Pap an D& tuyén sinh 16p 10 moén Toan (H¢ chuyén) 2021 Truong phd thong ning
khiéu TP. HCM

So dap an dé thi tuyén sinh 16p 10 mén Toan (Hé chuyén) cua Trudng phd thong ning
khiéu TP. HCM (PTNK) nam 2021 dugc cép nhat chinh thuc tai day

Nx=2+.y-1=2

Bai 1. Cho hé
x+y=m

1) Giai hé khi m=7.

2) Tim m sao cho hé c6 nghiém.

x=>2

Piéu kién: .
y=1

Jx—2+.Jy-1=2
y

1) Khi m =7 hé tré thanh
x+y=7

T Vx—2+4y—1=2suyra 4=x-2+y-1+2/(x=2)(y~-1)

. i Ll x=2 y=5
hay 7=x+y+2,/(x=2)(y—1)Zx+v=7.dau “=" xay ra khi 1:> 6
y= xX=
Vay nghiém cuia hé phuong trinh la (x;y) € {(2; 5) ,(6;1)}.
b=2
=Jx—2 +h=2 at
2) Pat » | (a,b20). Khi d6, hé tré thanh {az s T—m ().
b=y-1 a +b" =m-3 =—

a=0

Hé c6 nghiém khi va chi khi hé (¥) ¢6 nghiém (a;b) sao cho {b >0"

Hé (*) c6 nghiém khi va chi khi (a+ b)2 >4ab hay m=5.

. laz0 . . [a+b=0 2>0
beé dan dén hay < 7—m S m<7
b>0 ab=0 —2>0

Vay dé hé phwong trinh ¢6 nghiém thi 5<m<7.

Trang chu: https://tailieu.com/ | Email: info@tailieu.com | https://www.facebook.com/KhoDeThiTail.ieuCom




o °
a [ Lleu com Thur vién tai li¢u hoc tap, tham khio online 16n nhat

Bai 2:

Bai 2

1 1 1 1 1 b
Cho M =—+—+—N = + + vakK= £ ¥ + véi a.b.c.a+b.b+e,c+a khic

a b ¢ a+b b+c c+a b+c c+a a+b
0.

. iy 2 a +b 4+
1) Chirng minh rang neu MK:T thi ¥ =0.
abe

2)Cho M =K =4,N =1, tinh abc.

Y4 e Y L
Suy ra 162%—0—-{»1 hay a” +b° +¢” =15abc
abe

1 1
VaM=—+—+—=4 nén ab +bc +ca =4abc.
a b ¢

Mit khac, K+3= a+b+c N doddba+b+c=17,

Nén 49= a+b+c =a*+b*+c +2 ab+be+ca =15abe+8abe=23abe.

& 49
Do do, @ "—g-
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Bai 3. Cho 7 s6 thuc x,,x,,...,x, (7>5)théamin x, <x, <..<x, va x,+x, +...+x, =1.

. N X l N
1) Chitng minh rang néu x, 2 — thi x, +x, <x,.
3 2

s . 2 s . 1 2
2) Chltng minh rang néu x, < 3 thitontai ke N, k <n sao cho ;le +X, +.. X, < 3T

P | P . R 1 A .
1)Giast x,+x,>—. Chuy n>5va x, <x, <..<x, nén x, +x, 2x, +x, >x, 2— , duong nhién tir x, tr¢
-3 2 3 2
oA 4 o 1 11 w ’ 1
di cac so déu dwong. Khi @6, x, +x, +x;+x, +...+x, >—+—+—=1 (v0 ly). Do d6, x, +x, <—<x,.
- 3 33 © 3

1 2. 1 2 3 . .
2) Truong hop 1: —<x, <— khi d¢, 3 Sx+x,+x++x,,=1-x, < 3’ ta c6 dicu phai chirng minh.

1 3
Truong hop 2: x, <; suyra x; <x, <x; <. <x, <-—.

R rang ludn ton tai k& dé x, +x, +...+x, >

te A% 1
Ta xét day x,x +X,, X + X, + X500, X + X, +..+ X, 3

n-1°
B ~ : B 0 A 5 A r A A ‘A 3 ~ 1
Vata sé€ goi k la chi s6 nho nhat c6 thé ( tat nhién &£ >1) thoa man: x, +x, +...+x, 2 3

. 2 2 1 1
vinéu X, +x,+...4+x, >— thi x,+x,+..+x_,>——x, >— (Vi x, <=)
- 3 - 3 3 3

[OSHIS}

Do d6, x,+x,+..+x, <

A . 2 A \ 1 - A A A 10 1 oer 9 A 5
Suy raton taichiso k—1<k ma x +x,+...+x,_, > 3 (diéu nay vo ly voi tinh nho nhat cua &)

Suy ra ta c6 diéu phai chimg minh.

Bai 4 (1,5 diém):

a)Tacé (2n+1)34+1=2(n+1)(2n+1)2—=2n+1)+1)valuuy (2n+1)>—(2n+1)+112sb
I& nén (214 1) + 1 chia hét cho 22! khi va chi khi .+ 1 chia hét cho 220% tir d6 n = £.22020 — 1
véi k € N* tuy ¥.

b) Gia sir phan chitng c3 hai s& di cho 13 sb chinh phuong. Tir gia thiét d& thiy p I3 sb 18. Thé
thi viét 2n 4 2 = pa?,4n2 4 2n+ 1 = py? véi z,y € N*. Suy ra (2n + 2)(4n? + 2n + 1) = (pzy)>.
Khai trién thi

(2n+1)® = (pzy — 1)(pzy + 1).
Vi V& trai 1& nén pzy — 1,pzy + 1 déu 18, kéo theo (pzy — 1, pry + 1) = 1. Ding thic trén cho ta
pry — 1, pzy + 1 13 hai 1ap phuong ding, tic 13 pry — 1 = a® va pzy + 1 = b vé6i a,b € N* va
a < b. Suy ra b® — a® = 2 hay tuong duong (b — a)(b* + ba + a?) =2 1a v6 If vi b* + ab + a® > 3.
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Bai 4. Cho tam gidc ABC vuong tai A, ldy cic diém E,F trén AB,AC sao cho EF ||BC . Dung
dudmg tron (1) duémg kinh EF cit BF,CE lan luot tai M,N . Goi D la giao diém cta
BF,CE.Ké DH L EF .

1. Chimg minh: AD qua / va duéng trdn ngoai tiép tam gidc (HMN) qua I .

2. Goi K,L lan luot Ia hinh chiéu vudng géc cua EF 1én BC, EM FN cit BC lan lugt tai
BPBL
CO.CK
3. Chimg minh: Néu KF,ELcit nhau trén () thi EM FN cit nhau trén BC .

P,Q . Chimg minh: khong déi khi E,F di déng.

Huwéng din:
1. Xét hinh thang BEFC ¢6 2 dudmg chéo cit nhau tai D . Theo b dé hinh thang thi A7
diqua D,
Do M,N nim trén dudmg tron dudmg kinh
EF nén EMF =ENF =90" din dén
Goi X.¥ lin luot la trung diém cia DE.DF R
thi cdc tam gidc cin XEM YFN dong dang
nén suy ra MXD=NYD din dén MXYN noi y
tiép. Ta c6: XHE = XEH = XNI nén XIHN ) ,
néi tiép, twong tw THYM i tiép. Tir d6 suy
ta 6 diém M, X,I,HY.N nim trén | duong
tron.

2. Do AEMF va BAFL ndi tiép nén BEM = BFA = BLA suy ra tir gide AEPL ndi tiép
BPBL _ BE BA

.——. Theo
COQCK CF CA

din dén BP.BL = BE.BA, tuong tu ta ciing c6: CQCK =CF.CA suy ra

BE CF BE AB . BPBL _(ABY . .
S do do =|——=| khong doi.
BA CA CF AC COCK \AC

3. Khi KFEL cit nhau tai diém O trén (1) thi EOF =90" din dén EKLF 12 hinh

dinh Iy Thales ta c6:

vuong.
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Ta chimg minh: P = Q e la:

BP+CQ = BC tic la chimg minh:
BP CQ
BC BC
chan dudng cao hatr P 1én AB, Q lén

=1. Goi Z,T lan luot 1a

AC.Tacé AEPL ni tiép va
ABKZ«ABEP (g.g) nén
BZK = BPE = BAL nén ZK || AL.

S

Theo dinh 1y Thales ta cé: 48 _ B—/ bR . twong tu ta cé 5O _ u = £ nén ta sé chimg
BC BA BL BC CA CK

- +—(£=I<DBK(I\ +BLCL = BLCK tirc la:
BL CK

minh:

BK.(CL+ LK)+ (BK + KL).CL=(BK +KL).(CL+ KL)

<> BK.CL+ BK.LK + BK.CL+ KL.CL = BK CL+ BK KL+ KLCL+ KL < KL’ = BK.CL ma
EFLK 1a hinh vudng nén KL= EF = FL = EK . Vi vily ta cin chimg minh: KE.FL = BK.CL
nhung diéu nay ludn ding do ABKE»AFLC (g.g).

Cau 6.

Thay V6 Qudc Ba Can (gido vién truong THCS Archimedes, Ha No1) va Lé Viét An
(gido vién truong Pho thong Nang khicu) giai:

a) Gia sur ton tai mot phan tir X cta tdp A sao cho x thudc sau tap Bi nao d6. Khong mat
tmhtongquat gia su x € Bl,x € B2, x € B3, x € B4, x € B5 vax + B6. lekhongthe
thudc tat ca cac tap Bi nén ton tai mot tap Bi ndo d6 khong chira x. Khong mat tinh tong
quat, gia st Bi khong chura x.

Pit Bi = {a, b, ¢, d, e}. Ta thay Bi c6 dung mot phan tir chung véi timg tip trong cac tap
Bl1, B2, B3, B4, B5, B6. Khong mat tinh tong quat, gia st a 13 phan tr chung ctia B7 va
B1. Khi do, a khong thé 1a phan tif chung ctia B7 va B2 (vi néu khong B1 va B2 s& ¢6 hai
phan tr chung 13 a va x). Do d6, B7 va B2 s€ co phan tir chung khac a. Khong mat tinh
téng quat, gia sit b 1a phan tir chung cia B7 va B2.

Clr nhu vy, ta co thé gia sir ¢ 13 phan tir chung ctia B7 va B3. d 1 phan tir chung cua B7
va B4, e la phan tir chung cua B7 va BS. Luc nay, B§7 va B6 khong c6 phan tu chung
nao, mau thuan.

Vay khong c6 phan tir nao cua tap A xuat hién déng thoi trong sau tap Bi nao do.

b) Trudc hét, ta s& chirng minh rang véi hai phan tir x, y phan biét bat ky cia tap A thi c6
khong qué bon tap Bi chira hai phan tir nay. That vay, gid st nguogc lai, ton tai nam tap Bi
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nao do6 chira x va y. Khoéng mét tinh téng quat, gia st B1, B2, B3, B4, BS, cung chtra x va
y. Khi d6, theo gia thi€t, ton tai mot tap Bi khong chira x. Khong mat tinh tong quat, gia
st B6 khong chura x. Xét cac truong hop sau.

* Truong hop 1: B6 chtra y. bBat B6 = {y, a, b, ¢, d¢. Ta théy B6 co ding hai phén tu
chung voi tung tép trong cac tép B1, B2, B3, B4, BS. Khong mat tinh tong quat, gia sir a
la phan tu chung cua B6 va Bl. Kh1 d6, a khong thé 1a phan tir chung cia B6 va B2, (vi
néu khong B1 va B2 s& c6 ba phan tir chung 14 a, x, y). Do d6, B6 va B2 s& c6 phan tir
chung khac a. Khong mat tinh tong quat, gia st b 1a phén tor chung cua B6 va Ba. Cu nhu
vay, ta c6 thé gia sir ¢ 1a phan tir chung cia Ba va B4, A 1a phan tir chung ctia B6 va B4.

Luc nay, B6 va B5, chi c6 diing mdt phan tir chung, mau thun.

. Tméng hop 2: B, khf)ng chtay. bPat B= {a, b, c, d, e}. Ta théy B6 va B ¢6 dll}ng hai
phan tir chung, khong mat tinh tong quat, gia sir la a va b. Khi do, a, b khong thé thude
bat ky tap hop nao trong cac tap B2, B3, B4, B (vi néu khong s& c6 hai tap co ba phan tir
chung) Do d6, hai phan tir chung cua B6 va B2 khac a va b. Khong mat tinh tong quat,

gia sir hai phan tir chung d6 1a ¢ va d. Hoan toan twong tuy, ta thay ¢ va d khong thé thudc
B3. Suy ra B6 va B 3 ¢6 khong qua mot phan tir chung, mau thuan.

Nhu véy, c¢6 khong quéa bdn tap Bi sao cho cic tip ndy co dung hai phan tir chung. Bay
gi0, xét sau tap hop:

B1={ab,c,d,e), B2={ab, f, g, h), B3 ={a,b, 1, j, k).
B4 ={ab,],m,n). BS={a,c, f. 1.),B6={b, c, f.j. m).

Ta thay sdu tap hop niy thoa man yéu cau dé bai, dong thoi bon tap hop B1, B2, B3, B4,
c6 hai phan tr chung. Vay c6 nhiéu nhat bon tap c6 diing hai phan tir chung.
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