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TIN TUC - HOAT DONG - GAP GO

* Ngay 14/3 - 15/3/2019, thanh phé Lao Cai da t6 chiic Cuodc thi Cau lac
b6 Toan Tudi tho ndm 2019. Nam nay c6 310 thi sinh dén tit cac trudng Tiéu
hoc va Trung hoc co sé trén dia ban TP. Lao Cai, cac huyén trong tinh Lao
Cai va TP. Yén Bai, Yén Bai. Cac thi sinh dugc chia thanh 36 d6i tham gia
day dd ba phan thi: Ca nhan, Ti€p sitic Toan va Du lich Toan hoc. K&t qua:
Ban t6 chtic trao 21 gidi déong doi va 155 gidi ca nhan cho cac thi sinh tham
gia du thi.
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Vong chung khdo Ki thi Todn hoc
Trung Vuong mé réng lan thd nhdt nam 2019

* Ngay 16/3/2019, trong khuon kho
Ngay hoi STEM lan thi IV nam 2019,
truong THCS Trung Vuong da t6 chiic
Vong chung khdo Ki thi Toan hoc
Trung Vuong mdé rong (TVOMC) lan
thi nhat nam 2019 nham tim ki€m

va nudi dudng nhing hoc sinh tai
nang, dac biét la cac em hoc sinh co6
nang khi€u toan hoc & cac trudng
Ti€u hoc va Trung hoc co sé. Ki thi
da gop phan thuc ddy phong trao hoc
toan, toan Tiéng Anh trong cac nha
truong. Co hai vong thi ca nhan va
thi dong doi, dé bai cta tat cd cac
vong thi la toan bang ti€ng Anh.
Trong luac cac thi sinh tham gia thi,
cac thay co gido lanh doi c6 mot budi
sinh hoat chuyén dé vé day toan
bing ti€ng Anh rdt so6i néi va hiéu
qué. Ban Té6 chiic da trao 7 gidi Nhat,
13 gidi Nhi, 32 gidi Ba ¢ phan thi Ca
nhan; 3 gidi Nhat, 2 gidi Nhi va 6
gidi Ba ¢ phan thi Bong doi.
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MOT SO DANG TOAN VE TINH TONG
DAY SO/VIET THEO QUY LUAT

GlA1 POAN THE Ni0?

HA VAN NHAN

GV. THCS Hoang Xuén, Hoang Hba, Thanh Hoa

ai viét nay gidi thiéu mét s6 dang toan
tinh téng cac sé hang cla day sé viét

theo quy luat. Qua bai viét nay cac
ban hoc sinh sé dé dang gidi cac dang toan
tuong tu.
Dang 1. Tinh t8ng cac sé hang cla day sé
cach déu
Bai toan 1. Tinhténg A=1+2 + 3 + ... + 99.
L&i giai. Ngoai cach nhém cac sé hang cla
téng dé dudc cac nhém hai s6 cb tdng bang
nhau, ta c6 thé giai bai toan trén bang cach
nhan ca hai vé véi 2 sau d6 nhém cac cap s6
hang c6 téng bang nhau.
Taco62A=2(1+2+3+ ...+ 99)
—(1+99) + (2 +98) + (3 +97) + ... (50 + 50)
=100 + 100 + 100 + ... + 100 (c6 99 s6 hang
100)
=100.99.
Do d6 A=100.99 : 2 =4950.
Nhan xét. VGi s6 tu nhién n I6n hon 1 thi
1+2+3+...+n= n(n2+1).
Bai toan 2. Tinhténg B=1+3+ 5+ ... + 99.
L&i gidi. S6 s6 hang clia B |a
(99 — 1) : 2+ 1 =150 (s6 hang).
Tac62B=2(1+3+5+ ... +99)
—(1+99)+(2+98)+ (3+97) +... + (49 + 51)
=100+100+100 + ... + 100
=50.100 = 5000.
Suy ra B =5000 : 2 =2500.
Dang 2. Tinh t8ng cac s8 hang cla day s8
viét theo quy luat ma méi sé hang Ia tich
cula cac sé tu nhién lién tiép
Bai toan 3. Tinh téng
C=12+23+34+..+98.99.

Phan tich. Ta thdy moi s6 hang cla téng la
tich ctia hai sé tu nhién lién tiép, dé tinh téng
trén ta nhan ca hai vé voi 2 + 1 = 3, sau do
Viet3=4—-1=5-2=6-3=.. d& xuét hién
cac s6 hang déi nhau.

L&i giai. Ta co
3C=1.23+233+34.3+..+98.99.3
~123+23.(4-1)+34(5-2)+..+
98.99.(100 — 97)
=123+234-123+345-234+ ..+
98.99.100 — 97.98.99

=98.99.100.

Suy ra C =98.99.100 : 3 =98.33.100 = 323400.
Nhan xét. V4i sé tu nhién n > 1 thi ta co
12423434+ +n(n+1) :—”(””;(”J’Z).
Bai toan 4. Tinh téng
C=123+234+345+...+98.99.100.
Phan tich. Ta thdy méi s6 hang cla téng la
tich ctia ba sé tu nhién lién tiép, dé tinh téng
trén ta nhan ca hai vé véi 3 + 1 = 4, sau do6
Viet4=5-1=6-2=7-3=.. dé xuét hién
cac s6 hang déi nhau.

L&i gidi. Ta ¢co

4D = 1234 + 2344 + 3454 + ... +
98.99.100.4
~1234+234(5-1)+3456-2)+..+
98.99.100.(101 - 97)
=1234+2345-1234+3456-
2.34.5+ ...+ 98.99.100.101 — 97.98.99.100
=08.99.100.101.

Suy ra D =98.99.100.101 : 4

=08.99.25.101 = 24497550.

(2)



Nhan xét. Phuong phap con co thé ap dung
tinh téng céac binh phuong clia céc sé tu nhién
lién tiép.

Bai toan 5. Tinh téng
E=12+22+3%+...+99%

Hudéng dan. Ta c6
E=1.(2-1)+23-1)+3.4-1)+

99.(100 - 1)
=12+23+34+..
.. +99).

Tu d6 ap dung cac bai toan trén dé tinh gia tri
cla E.

Dang 3. Tinh t67ng cac s6 hang clua day
phan sd dic biét

+99.100-(1+2+3+

o] dang toan nay ta thuong tach cac phan sé

thanh hiéu cac phan s6 khac dé 1am xuat hién
cac s6 hang déi nhau.

Bai toan 6. Tinh téng

1 1 1 1

=—t—t—t . —.
1.2 23 34 50.51
L&i gidi. Ta co
F:1_l+1_l+ l_i
2 2 3 50 51
150
51 51
Nhan xét. Vi cac s6 tu nhién n, k khac O thi
T 1 1 k 1 1
nn+1) n n+1 nh+k) n n+k
Tur do ta co bai toéan sau:
Bai toan 7. Tinh téng
12 12 12 12
+ot—.
29 916 16.23 65.72
L&i gidi. Ta co

12 7 7 7 -
" 7\2 9 9. 16 16.23 ~ 65.72
S T P N T

712 9 9 16 65 72
121 1) 1235 5
7\2 72 772 6

Bai toan 8. Tinh téng
1 1 1 1
- + + +ot .
1.23 234 345 50.51.52

Phan tich. V&i s6 tu nhién n khéac 0 ta co

2 11 ‘)
nn+1)(n+2) nn+1) @O+Nn+2)
L&i giai. Ap dung dang thiic (*) ta c6

2 2 2 2

2H= + + tot———
1.23 234 345 50.51.52
1 1 1 1 11

=— ettt
12 23 23 34 50.51 51.52
1 1 1325

1 2 51.52 2652
1325, 1325 1 1325
2652 " 2652'2 5304
Bai toan 9. Tinh téng
17 17 17 17
- + +ooi b ————.
135 357 579 49.51.53
Phan tich. V&i s6 tu nhién n khac 0 ta co
4 1 1 **)
nin+ 2)(n+ 4) - nn+2) (n+2)(n+4)
L&i giai. Ap dung dang thiic (**) ta c6
17 ( 4 4 4 N 4 )
T4 35 357 579 " 495153

17 ( 1 1 1 1 1 1 J
= ———t— .t

Suyra H=

4\13 35 35 57 49.51 51.53

17 (1 1 j 17(1 1 j
4(13 5153) 4 \1.3 5153
17 900 75
472703 53
Bai tap tu luyén
Bai 1. Tinh téng
a)A=1+4+7+..+1000.
b)B=12+23+34+..+5051.

c)C=1234+2345+3456+..+
50.51.52.53.
d)D=14+25+36+...
Bai 2. Tinh t6ng
1 1 1 1
— t—t—+.. =
23 34 45 70.71
7 7 7 7
— t—t—+. =
24 46 68 2016.2018
1 1 1 1
+ ++ tot—————;
234 345 456 30.31.32
1 1 1 1

+ ++ tot——
246 468 6.8.10 30.32.34

+50.53.

a) A=

b)B=

c)C=

d)D=

(3)



® Xi nay

Nha gi day hoc la nghé
Nha gi soi ¢a bén bé la sao
Nha gi giita séng bién gao
Nha gi thi ¢6 chirc cao va quyén
Nha gi mua lai ban lién
Nha gi hanh khach doi 1én duoc tau
Nha gi viét truyén lam dau
Nha gi &n héi don dau vé nha
Nha gi chubng danh ngan nga
Nha gi niém Phét, thudng la an chay
Nha gi c6 bénh ctu ngay
Nha gi thi gitt dém ngay vat xua
Nha gi tin tirc nhanh dua
Nha gi nghé sT say sua dién hoai
Nha gi van diéu thanh bai
Nha gi déng ruéng miét mai bon cham
Nha gi vao udng, vao an
Nha gi thi c6 nhiéu can, nhiéu tang
Nha gi thi ddy tram cén
Nha gi thi sé duoc nang cup vang
Nha gi héi hop budn lang
Nha gi chi d€ chira hang ai oi
Nha gi tién gt sinh I6i
Nha gi thi day bé thdi &u tho
Nha gi gb, 4 don so
Nha gi ndm & thu dé Hoa Ky
Bao nha ban ké dung di
Ai gidi, Vua Téu turc thi thu&ng_.l,ué'ri!

LETETED (17712 56 192+193)

A - ?
Cau gi’
Cau Nhéat Tan nhé lang hoa
Céau Long Bién thud truéc qua séng Hong
Cau nguyén muén cé tir khéng
Ca&u canh nhd va tay dong viéc minh
C4&u néi giup viéc lién minh
Cau dao ngéat dién gia dinh duoc ngay
C4u treo cép tua cb tay
Cau thang néi giita tang nay, tang kia
C4u vong bay sac ngan tia
C4&u hén hai ho cung chia tin mimng
Cau tu mong dé con cung
Cau Réng phun Ifa séang trung séng Han
C4u thi nhan 16i da lam
C4u truyén hinh thdy ré rang may noi
Ré&t déng céac ban tra 1o
Tréam xin ban thudng ba ngudi gidi hay.
an xét. \Vua Téu rat vui ming khi
at nhiéu cau tra 19i cla
oi trén ca nudc gui
n sau tra Ioi dung

nhan duc
HongHa® cac ban kh
vé. Nhung chi ¢6 ba céa a
dudgc Vua Téu ban th . Phan Quang
Triét, 6B, THCS Dang Thai Mai, TP. Vinh,
Nghé An; Ha Minh Ngoc, 6A, THCS Hing
Vuong, TX. Pha Tho, Pha Tho; Nguyén
Phuong Linh, 7TE, THCS Nguyén Hién, Nam
Truc, Nam Binh.
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Hay chon hinh pht hop dé ghép véi hinh trén ta duoc mét hinh vuéng
(khéng lat nguoc hinh).

B0 TRI THONG NIy

A B C D E
pO THI THUY NGOC
Phé Trudng phong Gido duc Trung hoc, SG GD&BT Ninh Binh
(Suu tam va gidi thiéu)

Yearm» HINH NAO KHAC? (TTT2 s6 192+193)

Pap an. Hinh B.
Giai thich. Cac hinh A, C, D, E thuc chét chi 1a mét hinh, dudc xoay mét gbc nao d6. Noi cach
khac, cac hinh A, C, D, E la gidng hét nhau, con hinh B khac cac hinh nay.
Nhan xét. Hau hét cac ban déu chon dung dap an nhung dién dat con thi€u chinh xac, chua
néu dudc diém khac nhau déc trung clia hinh B véi cac hinh con lai.

Xin trao thudng cho cac ban: Vi Birc Pat,
@ 6C, THCS Van Lang, TP. Viét Tri, Pha
noncHa: Tho; Nguyén Minh Thai, 6D, THCS
Nguyén Hién, Nam Truc, Nam Pinh; Quan Xuén A@l&
Truong, 9A3, THCS Chu Manh Trinh, Van Giang, .::g@

B o

Hung Yén; Phan Dai Hoang, 6D, THCS Hung Binh,
TP. Vinh, Nghé An; Tran Bdo Hoang, 9/2, THCS Lé
Van Thiém, TP. Ha Tinh, Ha Tinh.
Céc ban sau duoc tuyén duong: Trdn Céng Hung,
9A4, THCS Gidy Phong Chau, Phu Ninh, Pha Tho;
Thén Lan Phuong, 8C, THCS Nguyén Cao, Qué
V6, Bac Ninh: Quach Thay Dung, 8A3, THCS Chu
Manh Trinh, Van Giang, Hung Yén; Nguyén Diéu
Hang, 9/2, THCS Lé Van Thiém, TP. Ha Tinh, Ha
Tinh; Lé Minh Tri, 8A1, THCS Phudng Binh Dinh,
TX. An Nhon, Binh Dinh,; Nguyén Minh H&i, 6C1,
THCS Archimedes Academy, Ha Noi.

NGUYEN XUAN BINH
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RELATIONSHIRS WITHIN TRIANGLES

TRINH HOAI DUONG
GV. THCS Gidng V6, Ba Pinh, Ha Noi
HOANG ANH QUAN
C(r nhéan tai nang toan, Bai hoc KHTN Ha Noi

1. Key words
Median Pudng trung tuyén
Altitude Pudng cao
;z;p;etzgﬁjlcular Pudng trung truc
Internal angle Pudng phan giac
bisector trong
External angle Pudng phan giac
bisector ngoai
Concurrent (adj) Pong quy
Concurrency (n) Su dong quy
Centroid Trong tam
Orthocenter Truc tam

Circumcenter Tam dudng tron ngoai

ti€p
Tam dudng tron noi
Incenter 4
tiep
Excenter Tam dudng tron bang
tiep
2. Properties
Lines of a triangle Point of
concurrency
3 medians Centroid
3 altitudes Orthocenter

3 perpendicular bisectors Circumcenter

3 internal angle bisectors Incenter
1 internal angle bisector
and 2 external angle Excenter

bisectors

1) The centroid divides each of the medians
in the ratio 2:1.

2) The longer segment connects the centroid
to the vertex and the other connects the
centroid to the opposite midpoint of the
triangle.

3) The incenter and excenter are equidistant
to all sides of a triangle.

4) The circumcenter is equidistant to all
vertices of a triangle.

5) If a point is on the bisector of an angle,
then it is equidistant from the two sides of the
angle.

6) (Triangle inequality) For any triangle, the
sum of the lengths of any two sides must be
greater than the length of the remaining side.
7) (Relate side length and angle measure) If
one side of a triangle is longer than another
side, then the angle opposite the longer side
is larger than the angle opposite the shorter
side.

The converse is also true: If one angle of a
triangle is larger than another angle, then the
side opposite the larger angle is longer than
the side opposite the smaller angle.

3. Homework

Problem 1. A committee has decided to build
a park in Deer County. The committee agreed
that the park should be equidistant from the
three largest cities in the county, which are
labeled X, Y, Z in the diagram. Explain why
this may not be the best place to build the
park. Use a sketch to support your answer.

Elk County

Elm

County [ Deer County

Forest County

(©)



Problem 2. Given an isosceles triangle ABC.
Denote by H the feet of the altitude from A.
Let O be the intersection of the line AH and
the perpendicular bisector of AC. Let E; F be
any two points lying on the sides AB; AC,
respectively, such that AE = CF.

a) Prove that the point O is the circumcenter
of the triangle ABC.

b) Prove that AOCF:%ABAC and AOAE

= AOCF.

c) Let ABC be an arbitrary acute triangle.
Denote by Ax the angle bisector of angle
BAC and let d be the perpendicular bisector
of the segment AC; denote by O the
intersection of Ax and d. Let M and N be
points on segments AB and AC such that
AM = CN. Prove that the line MN contains
the point O.

Céac ban hay viét I0i gidi bai toan trén bang
tiéng Anh va gt vé toa soan nhé!

p Két qua 4 (TTT2 s6 192+193)
CONGRUENT TRIANGLES

Problem 1.
N A M

B C

a) From the information provided in the
question, it is evident that AE = EB =AD =DC.
Considering triangle BDC and CEB, we have:

DC=BE

«DCB = /EBC

BC incommon
= ABDC = ACEB (S.A.S).
Thus, BD = CE.

b) Considering two triangles ABD and ACE,
we have

AD = AE
BD =CE — AABD =AACE(S.S.S).
AB =AC

So, Z/ABD = Z/ACE

= /IBC = ZICB (As «ABC = Z/ACB).

Thus, triangle IBC is an isosceles triangle, it
implies that IB = IC.

Considering two triangles AIB and AIC, we
have

AB=AC
IB=IC
commonside Al

= AAIB = AAIC(S.S.S) = ZBAI = ZCAl

As a result, Al is the bisector of angle BAC.
c) Considering two triangles AEN and BEC,
we have:

EN=EC
ZNEA = ZCEB
EA=EB

— AAEN = ABEC(S.A.S)

/NAE = ZCBE
- {AN -BC.
It implies that AN is parallel to BC as they are
alternate interior triangles.
Similarly, it is straightforward to prove that AM
is parallel to BC and AM = BC.
Hence, AM = AN and A, M, N are collinear.
Consequently, A is the midpoint of MN.

Nhan xét. Cac ban sau da dua ra 0i

gidi va dap s6 chinh xac nén ducc
noneHa  thudng ki nay: Duong Thu Héang, 7C,
THCS Hung Vuong, TX. Phud Tho, Pha Tho;
Nguyén Thj Hoai An, 7B, THCS Dang Thanh
Mai, TP. Vinh; Lé Thiép Sang, 7C, THCS Ly
Nhat Quang, D6 Ludng, Nghé An; Lé Minh
Tri, 8A1, THCS Phudng Binh Binh, TX. An
Nhon, Binh Dinh; Tran Gia Huy, 7C, THCS
Hoang Xuan Han, Blc Tho, Ha Tinh.

po DUC THANH
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~ HUGNG DAN; GIAI
DE THI TOAN BALKAN (JBMO) 2017

#"*n,;ui.i

TS. DO DUC THANH
.‘ﬁ\ GV. Trudng lién cép Tiéu hoc va THCS Ngbi Sao Ha Nbi
(Suu tam va dich)

(Dé dang trén TTT2 s6 194)

Bai 1. Trong 6 s6 phai c6 2 s6 |a bdi cla 3
nhan véi nhau vi néu khéng 2 trong 3 sé
hang trong dang thiic sé la bdi clia 3 nhung
s6 th( ba lai khéng.

Goi n va n + 3 1a hai s6 chia hét cho 3 va 2
trong 4 sé con lai khi chia cho 3 sé du 1, hai
s6 cudi cung khi chia cho 3 thi du 2.

Do d6 hai tich con lai chia cho 3 du 1 hoac 2
Vi11=1:22=4:12=2).

Suy ra s6 hang n(n + 3) phai nam phia bén
phai clia dang thuc.

Khi xét dén tinh chan 1&, ta sé c6 3 sé la sé
1& va 3 sé la sé chan.

Mét trong hai s6 n hodc n + 3 1a s& chan va
s6 con lai 1a sé 18, vay nén chi c6 2 trong cac
s0 con lai la sé [é.

Vi n(n + 3) la s6 chan nén hai s6 1& con lai
phai xuét hién trong cac s6 hang khac.

Ta c6 cac trudng hop sau:

*# THA1. S4au sé ¢6 dang:
n-2,n-1,nn+1n+2 n+3.

Tich clia hai s6 trong vé€ phai phai I16n hon
n(n + 3), vay nén chi c6 mdt kha nang duy
nhat do6 la:
nN=2)(n=1)+nin+3)=(n+1)(n+2).
Suyran=3vatac61.2+3.6=4.5.

¢ TH2. S4au s6 cb dang:

n-1,nn+1,n+2, n+3, n+4.
Do(n+4)n—-1)+n(n+3)=(n+1)n+2)
khoéng cé nghiém vay nén n + 4 phai 6 bén

v& phai cling v6i mot s6 ¢6 khac tinh chan 1é
n—1hoacn+1.

e VGi (n+2)(n—=1+n(n+3)=(n+1)(n+4).
Suyran=3.

Vaytacod 2.5+3.6=4.7.

e VGi (N+2)(n+1)+n(n+3)=(n—-1)(n+4),
khong c6 nghiém.

* TH3. S4au sd c6 dang:
nn+tLn+2,n+3,n+4,n+5.

Ta c6 cac kha nang sau:

eV&i (n+1N)(n+2)+n(n+3)=(n+4)(n+5).
Suyran=6vatacé 7.8+6.9=10.11.
eV&i(n+2)(n+5)+n(n+3)=(n+1)(n+4)
(v6 nghiém).

e VGi (n+1)(n+4)+n(n+3)=(n+2)(n+5).
Suy ra n = 2 (khéng chia hét cho 3).

Vay bai toan c6 3 nghiém: 1.2 + 3.6 = 4.5,
25+36=47,78+6.9=10.11.

Bai 2. Do X, y, z 1a cac s6 nguyén duong
khac nhau nén bat dang thic c6 tinh d6i
xiing, khéng mat tinh téng quat ta gia sir
rang x>y +1>z+2.

Vay ta xét hai trudng hdp sau:

# TH1.y>z+ 2. Vix>y+1>2z+ 3 nén suy
ra

(x—y)221 x2+y222xy+1
(y—z)224<:> y2+2222yz+4

(x—z)229 X2 +7°>2xz+9



zx° + zy2 >2xyz+z

= xy2 +x22 > 2Xyz + 4x
yx2 + yz2 > 2xyz + 9y

Cong ba bat dang thirc trén theo vé ta dudc
Xy(X +Y)+yz(y + z) + zx(z + X)
>6xyz+4x+9y+z

S (X+Yy+2)(Xy+yz+2zx—-2)
>0Oxyz+2x+7y -1z

Do x>z+3néntacod 2x+7y—-z=>0.

Suy ra dpcm.

#TH2. y=z+1. Vi x>y+1=z+2 nén suy
ra x>z+2, tathé y=z+1 vao trong bat
déng thiic can ching minh ta dudc
x+z+1+2)x(z+ 1)+ (z+1)z+2x-2)
>9x(z+ 1)z

& (X+22+ 022 +22x+ 2+ X - 2)
-9x(z+1)z=0
S(x-z-2)(x—z+1)(2z+1)>0.

Bat dang thic ludn dang do x >z + 2.

Dau bang xay ra khix =z + 2.

Tac la (x,y, z)=(k+2,k+1 k) va cac hoan

vi v6i moi s6 nguyén duang k.

Bai 3. Goi X' 1a diém d&i xiing véi Q qua
dudng thing BC.
A

B

— — - -

nén BX'C = BXM+ CXM

= CBA + BCA =180° —BAC.

Taco X'eT vabdi AXB =ACB=MXB, nén
ta c6 3 diém A, M, X’ thang hang.

Talai co

DCB =DAB =90° — ABC = OAC = EAC =EBC.
Vay DBCE la mét hinh thang can.

Vi t& giac BDCT la hinh binh hanh nén ta cé
MT = MD, ba diém M, D, T thdng hang va
BD =CT.

Vi t& giac BDEC la hinh thang can nén ta cé
BD = CE va ME = MD.

Suy ra

BTC =BDC =BEC, CE =BD = CT, ME=MT.

Do dé E va T d6i ximg vGi nhau qua dudng
thdng BC va hai diém Q va X’ ciing d6i xiing
v6i nhau qua dudng thang BC nén t& giac
QXET la hinh thang can.

Suy ra 4 diém Q, X', E, T ciing nam trén mot
dudng tron.

Vi X’eT néntacod X=X.

Vay 3 diém A, M va X thdng hang.

(9)



Al DA TANG BUT
CHO BAN BUC?

TRAN PHUONG NAM

(Ghi theo c&u chuyén ctia tham tir Sé Léc Céc)

hu thuong 1é&, toi lai hen tham t&
Sé Léc Coc di udng ca phé véi hi vong

biét thém mét vu pha an cda tham ti
dé cung chia sé véi ban doc cGa Toan Tudi
tho 2.
Lan nay tham t& cudi vui vé bao toi:
- Pay khéng phai la mot vu an ma chi 1a mot
cau chuyén vui vé nhung cling phai tu duy
thi méi biét duoc “thG pham” clla mén qua
sinh nhat.
Sé Léc Coc da ké lai cau chuyén:
Hém d6, khong hiéu sao minh
lai dén moét quan an & Viét
Nam. Ngbi duoc mét luc thi
thay bon ngudi cung budc
vao. Qua cau chuyén cla
ho thi biét rang cac ban
ay rd nhau t6i day nhan
ngay sinh nhat clia Dic.
Minh ciing khéng dé y
nhiéu t6i cau chuyén
clia cac ban &ay. Chi téi
khi ban Blic bat ngd noi
to:
- Oil Ai da dé chiéc but
tuyét vai c6 khac tén minh
lam mén qua sinh nhat cho
minh day? Khi vao ban tiéc
minh c6 thdy dau... vira chay
ra ngoai trd vao thi lai thay...
Minh nhin sang thi thdy Dic dang
dua cho cac ban clla minh xem chiéc but rat
dep. M6t trong ba ngudi ban hay la... nhan
vién clia quan an da dé chiéc bat nay vao
mat ban an trong khi Blc via chay ra ngoai?
M6t ban chot phat hién ra minh, tuci cudi:
- Kia... chao tham t Sé L6c Céc... Ban Plc

c6 thé nhd tham t& “kham pha” vu nay dé
bi€t dudc ai la ngudi da dat chiéc bat nay

tang ban.

Minh bén buéc t6i chi€c ban an cla cac ban
va dé nghi:

- Ch&c chan 3 ban biét rd ai la ngudi téng
chi€c but nay cho Dic. Bay gid 3 ban hay
ghi vao gidy cho minh 3 diéu, trong dé cé 2
diéu néi that va 1 diéu n6i déi thi minh sé suy

dugc ai la “thd pham”! Ching ta sé
cling xem cac diéu nay.
N6i réi minh dua cho 3 ban méi
ban mét manh gidy dé ghi.
Con minh quay lai ban cla
minh tiép tuc an.

Nhu mét cude chai vui vé,
lan luot moi ngudi thuc
hién dé nghi cta minh.
Khi d& minh md&i quay
lai cdm 3 manh gidy
doc:

Manh th(r nhat c6 ki tén
An:

- “T6i khédng tang Duc”.
“T6i ngdi bén canh

Chung”. “Nhan vién phuc

vu dang dua d6 an lén cho
chung téi”.
Manh th{ hai c6 ki tén Binh:

- “Dlic ngdi d6i dién véi toi.
“Ching t6i dang chd nhan vién
phuc vu dua d6 an”. “Nhan vién phuc vu
khong tang Brc”.

Manh th(t ba c6 ki tén Chung:

- “Binh khoéng tang Dic”. “Chinh nhan vién

phuc vu tang Dic”. “Ngudi tang & gilra chlng

Ay

toi”.



Thuc ra minh md&i chi biét ngay mét su that
“Nhan vién phuc vu dang dua d6 an lén cho
chung t6i”. Nhung véi nhiing diéu khac thi
phéi bang viéc “ddng nao”. Chi mat 3 phut
minh néi ngay tén clia “thd pham” lam cac
ban phuc lan.

Cau chuyén cua tham tir Sé Léc Coc da hét
réi. Céac ban thir suy luéan dé tim ra két qua co
gibng tham tir da dugc cac ban “phuc lan”
khéng nhé! Toan Tubi tho sé tang qua téi cac
ban co lap ludn chuén nhéat!

LEXTED (TTT2 s 192+193)
VU AN LIEN QUAN TOI
S0 TAI KHOAN 2018 + 1

Cac ban c6 thé nhan ra quy luat clla ma s6
cla s6 tai khoan tir cac phép tinh cong “1a”
duoc dé cap dén trong biic thu cla ngai thi
trudng.

Ta thay rang & phép tinh dau tién 9 + 8 = 17,
9-8=1,9.8=72 ghép cac sb nay sé
thanh s6 17172 & két qua cla phép tinh cong
9 + 8. Tuong tu ta cling thay & phép tinh thi
hairang7 +5=12,7-5=2,7.5=35vata
thay ghép lai cac s6 trén ta ciing ra dudc két
qua clia phép tinh la “7 + 5" 1a 12235.

Va dén phép tinh th( ba, ta c6 thé khang
dinh cho nhitng nhan dinh trén mét cach chac
chan 20 + 19 =39, 20 - 19 =1, 20. 19 = 380,

ghép cac két qua trén lai ta dudc con s6 &
két qua la 391380.
Nhu vay ciing bang 1ap luan tuong tu ching
ta sé co két qua s6 tai khoan ngan hang la
két qua phép tinh “2018 + 1” chinh la ghép lai
cla két qua ba phép tinh 1an luct 1a 2018 + 1
=2019, 2018 - 1=2017, 2018 . 1 = 2018.
Do d6 s& tai khodn ngan hang sé 1a
201920172018.
Nhu vay bang suy luan trén, ching ta sé c6
thé 14y dudc s tién da bj mat.

Nhan xét. Cac ban tham t& nho

sau da c6 lap luan chat ché, va co6
HonecHa:  trinh bay sach dep dudc thudng ki
nay: Lé Thi Khanh Héng, 6D, THCS Ly Nhat
Quang, D6 Luong, Nghé& An; Nguyén
Phuong Linh, 7A1, THCS Yén Phong, Bac
Ninh; Nguyén Thj Thu Lan, 7A, THCS
Nguyén Hién, Nam Truc, Nam Dinh; Lé Hién
Anh, 8A5, THCS Cau Gidy, Cau Gidy, Ha
Noi; Tran Cong Hung, 9A4, THCS Giay
Phong Chau, Phu Ninh, Pha Tho.
Cac ban “tham t&” sau dugc khen: Bang Anh
Qué, 8A5, THCS Cau Gidy, Béng Pa, Ha
No&i; Pham Hong Ngoc, TE; D6 Thé Anh, 9A,
THCS Nguyén Hién, Nam Truc, Nam Dinh;
Nguyén Quang Minh, 8C, THCS Lé Van
Thinh, Khoai Kho, Gia Binh, Bac Ninh; Tran
Ddre Huy, 8D, THCS bang Thai Mai, TP. Vinh,
Nghé An.

NGUYEN DUY KHUONG

D



o

~ GIAKMOT SO/BAL TOAN HINH HOC TG HOP
. BANG CACH SU DUNG PHUONG PHAP GHEP HiNH

VUOT VO MON

ThS. PHAN DUY NGHIA
Phong Gido duc Phé théng, S6 GD - BT Ha Tinh

chon hoc sinh gidi cac nam gan day

xuét hién mét sé bai toan hinh hoc té
hop ma khi gidi chi can sir dung céac kién thitc
vé ghép hinh & Tiéu hoc. Sau day chung ta sé
xét moét sé bai toan minh hoa.
Bai toan 1. Canh huyén cla mét tam giac
vubng cb6 dbé dai 17 cm. Hai canh gbc vudng
c6 db dai hon kém nhau 7 cm. Tinh dién tich
hinh tam giac vudng do.

(Dé thi tuyén sinh vao Iép 10 THPT
nam hoc 2018-2019, TP. Ba Nang)

Phan tich. Bai toan yéu cau tinh dién tich cta
hinh tam giac vuéng biét do dai canh huyén
va hiéu db dai cac canh gbéc vubng nén ta
nght dén viéc ghép bén hinh tam giac vudng
bédng hinh tam gidc vuéng da cho dé€ tao
thanh hai hinh vuéng. Khi dé téng dién tich
bén hinh tam giac vuéng bang hiéu dién tich
hai hinh vuéng.
Lgi giai.

T rong mét sé dé thi vao I6p 10 THPT, thi

Ta ghép bén hinh tam giac vuéng bang hinh
tam giac vudng da cho dé dudc hai hinh
vuéng NKPQ va MLIE nhu hinh vé.

Dién tich hinh vudng NKPQ la

17 x17 =289 (cm?).

Vi hai canh géc vubéng c6 d6 dai hon kém
nhau 7 cm nén d6 dai canh hinh vuéng MLIE
a7 cm.

Dién tich hinh vuéng MLIE la

7x7 =49 (cm?).

Vay dién tich clia tam giac vudéng da cho la
(289 — 49) : 4 =60 (cm?).

Bai toan 2. M6t manh dat hinh chir nhat cé
chu vi bang 28 m va dé dai dudng chéo bang
10 m. Tinh chiéu dai va chiéu réng clla manh
dat d6 theo don vi mét.
(Dé thi tuyén sinh vao I6p 10 THPT
nam hoc 2018-2019, TP. Ha NGi)
Phan tich. Dé bai cho hinh chit nhéat biét chu
vi, tir do6 ta tim duoc téng chiéu dai chiéu rong
nén ta co6 thé st dung phuong phéap ghép
hinh. Ta ghép bén hinh chir nhat bdng hinh
chit nhat da cho dé tao thanh hai hinh vuéng.
Khi d6 téng dién tich bén hinh chit nhat bang
hiéu dién tich hai hinh vuéng.

L&i giai.
A M B
K H N
Q G E
D P C
Ndra chu vi ctia manh dat hinh chir nhat |a
28:2 =14 (m).

Ta ghép bén hinh chif nhat bang hinh chir
nhat da cho tao thanh hai hinh vuéng ABCD
va KHEG nhu hinh vé. Khi d6 d6 dai canh
hinh vuéng ABCD la 14 m.

Dién tich hinh vuéng ABCD la

14x14 =196 (cm?).

Dién tich hinh vubng MNPQ la

10x10 =100 (cm?).

Ta ¢6 Sava = Suea = Swen = Sukn = Sner
= Snrp = Sapp = Sege NEN

Suca T Swkn + Snip + Seap

~ 196 — 100 = 96 (m?).

Dién tich hinh vuéng KHEG la

100 — 96 = 4 (m?).

Suy ra hinh vuéng KHEG c6 d6 dai canh la 2 m
(Vi 4 = 22).

(12



Do d6 manh dat hinh chit nhat da cho ¢6 hiéu
chiéu dai va chiéu réng 1a 2 m.
Chiéu dai manh dat d6 la
(14 +2) : 2=8 (m).
Chiéu réng manh dat dé 1a
8-2=6(m).
Bai toan 3. Hinh vé sau gébm 9 hinh vuéng
giéng hét nhau, méi hinh vuéng c6 dién tich
4 cm® Cac diém A, B, C, D la dinh cla cac
hinh vuéng. Diém E nam trén doan thdng CD
sao cho AE chia 9 hinh vuéng thanh hai phan
c6 dién tich bang nhau. Tinh d& dai doan
thang CE.

A

LN
A\

C E D
(Bé thi chon HSG I6p 9 TP. H6 Chi Minh
nam hoc 2017-2018)

L&i gidi. Cach 1. Ghép thém 1 hinh vuéng.
Ta ghép thém 1 hinh vuéng giéng vGi 9 hinh
vuéng da cho nhu hinh 1.

A

A

N
1N

O C E D

Hinh 1
Vi dién tich méi hinh vuéng da cho Ila
4 cm?va 4 = 2 x 2 nén d6 dai canh méi hinh
vuéng nhd 1a 2 cm.
Tu doé tacd OC =2 cm.
Do d6 AO =2 x4 =8 (cm).
Vi AE chia 9 hinh vuéng da cho thanh hai
phan c6 dién tich bang nhau nén dién tich
clia hinh tam giac AOE la
4x9:2+4=22(cm?),

D6 dai doan thdng OF 14
22 x2:8=55(cm).
D6 dai doan thang CE Ia
55-2=3,5(cm).
Cach 2. Ghép thém 6 hinh vuéng nhd.
Ta ghép thém 6 hinh vudng giéng hét nhau
va giéng v6i 9 hinh vudng da cho dé duoc
hinh thang AMDE nhu hinh 2.
A M

e

C E D
Hinh 2

D6 dai doan thdng CD 14 2 x 3 =6 (cm).
Do dai day 16n AM 1a 2 x 4 = 8 (cm).
Chiéu cao MD 14 2 x 4 = 8 (cm).
Dién tich hinh thang AMDE la
4x9:2+4x6=42(cmd.
SuyraED+8=42x2:8=10,5(cm).
Do dai doan théng ED la
10,5 -8=2,5(cm).
D6 dai doan thang CE la
6 -2,5=3,5(cm).
Bay gid xin moi cac ban hay thir sitc minh voi
bai toan sau.
Bai toan 4. Trong hinh vé duéi day, dudng
thdng d chia hinh vé dudc tao bdi 7 hinh
vudng bang nhau thanh hai phan cé dién tich
bang nhau. Budng thdng d cat AB va CD lan
luot tai E va F. Biét tdng do dai clia CF va AE
la 91 cm. Tinh dién tich ctia méi hinh vuéng
don 1é.

AN B

\

\

(3



s® khac nhau.

Ay

R com Ki 41

& __ | Hay thay cac chif cai bdi cac chi s6. Cac chif khac nhau b|eu dién céac chir

XUAN
XUA
XUu

4321 . ‘
TA THAP (TP. H6 Chi Minh)

P Két qua g Kl 39 (TTT2 s6 192+193)

XUANKYHOI 14 s6 gébm 9 chit s6 khac nhau
vakhac 0. Dodotdng X + U+ A+ N+ K+Y
+H+O0+1=1+2+3+4+5+6+7+8+9
= 45 chia hét cho 9.
Vay XUANKYHOI |a s6 gébm 9 chit s6 khac
nhau va chia hét cho 9.
Mat khac, s6 5555...555 gom 2019 chitsé 5
=
2019 chits6 5
c6 téng cac chit s6 1a 2019 x 5 = 10095 khéng
chia hét cho 9 nén 5555...555 ciling khong
—
2019 chir s 5
chia hét cho 9. Do d6 5555...555 khéng thé
—
2019 chits6 5

chia hét cho XUANKYHOL.
Vay khéng ton tai s6 XUANKYHOI nao thda
man yéu ciu clia dé bai.

Nhan xét. Cac ban sau day cé I0i

giai dung, duoc thudng ki nay: Tréan
HongHa® Huy Hoang, 8B, THCS Ly Ty Trong,
Binh Xuyén, Vinh Phuc; D6 Ngoc Tién, 6A3,
THCS Lam Thao, Lam Thao, Phua Tho.
TTT

TU MOT SO BAI TOAN...

(Tiép theo trang 23)
Chdng minh tuong tu ta co

K'e (AST); K'e (BTR) =K =K' (bdi theo bai
toan 7 thi cach xac dinh diém K 1& duy nhat).
Ta goi G la trong tam tam giac ABC.

Ap dung bai toan 1 va baitoan 5taco |, G, J
thdng hang va H, G, O thang hang va ta c6

GJ —_—=— GH =2=HJ // Ol; HJ=20I=1K.

Gl GO
T d6 suy ra ti giac HIKJ la hinh binh hanh.
Binh luan. Baij toan nay kha la va kho déi vai
cac thi sinh du thi, dac biét la khi trong phong
thi chi c6 céng cu vé hinh bang tay nhung
thuc chét la xoay quanh céc tinh chét co ban
clia dudng tron néi tiép, duong tron bang tiép,
diém Nagel,... Du6i con mét clia cac ban hoc
sinh THPT sau khi doc I0i gidi bang Vecto,
phép Vi tu,... thi thdy kha ngan gon nhung véi
cac ban hoc sinh THCS doc Ioi giai trén thi
chdc han céc ban thay tu rat nhiéu bai toan
nhd dé€ di dén bai toan thi VMO 2019. Bai viét
nay khéng nham khuyén khich cac ban gidi
cac bai toan khé danh cho bac THPT ma muc
dich cta bai viét nay la giup cac ban biét
thém céc tinh chat, cac bé dé hay trong hinh
hoc qua dé giup cac ban hoc sinh c6 thém
niém dam mé khi gidi toan, dé trong tuong lai
khéng xa cac ban sé trG thanh cac hoc sinh
gidi mén Toan.



L

I

trung diém ctia BC.
déng quy khéng? Vi sao?

CONM WL TINR

p Két qua 4 (TTT2 s6 192+193)
QUA MAY DIEM CO DINH?
|

A B M C
Goi M la trung diém cGa AC (Khéng mat tinh
t6ng quat gia st B thudc doan thdng AM).
Goi H Ia giao diém clia KC véi IA.
Ta c6 HKB=HIB (vi cung bu véi goc BKC)
nén t& giac HIKB noi tiép.
Ta c6 tam giac BKC can tai K nén
KBG = 90° — BKC _AIB

2 2

Do d6 CHI=IBK =180° — ABI-KBC = 90°.
Suy ra tam giac AHC vuong tai H.
Trong tam giac vuéng AHC c6 dudng trung
tuyén HM (ng véi canh huyén AC nén ta cé
HM = AC =MA.

2
Do d6 tam giac HMA can tai M.
P& y ring tam giac AIB va tam giac HMA la
cac tam giac can va c6 goéc ¢ day chung la
goc IAC két hap véi ti giac HIKB nbi tiép ta
c6 AIB = HVA - FIKB.
Suy ra t& giac BHKM nai ti€p.

LR CO/DONG QUY/KHONG?

Bai toan. Hong vé tam giac nhon ABC c6 hai dudng cao BD, CE va | la
Hong hdi Ha: Ba dudng tron ngoai ti€p cac tam giac AED, BEI, CID cé

Ban h&y giup Ha tra I6i cau héi dé nhé.

PHAM TUAN KHAI (Ha Noi)

Vay 5 diém I, H, B, M, K cling ndm trén
dudng tron dudng kinh IK.

Suy ra dudng tron (IBK) ludn di qua diém cd
dinh M 14 trung diém cla AC.

Nhan xét. Khong cé ban nao giai dung bai
toan nay.

VU PINH HOA

BAN DPOC CO THE PAT MUA TAP
CHI CA NAM HOC TAI CAC BUU
CUC CUA VNPT TREN CA NUOC
VOI MA PAT CAC AN PHAM NHU
SAU: Tap chi Toan Tudi tho 1: C169;
Tap chi Toan Tudi tho 2: C169.1; Toéng
tap Toan Tudi tho 1 nam 2018: C169.2;
Téng tap Toan Tudi tho 2 nam 2018:
C169.3; Tong tap Toan Tudi tho 1 ndm
2017: C169.4; Téng tap Toan Tudi tho 2
nam 2017: C169.5.

(15)



Bai 1(192+193). Ki hiéu S(n) la téng cac chi
s6 clla moét sé nguyén duong n. Tim sO
nguyén duong n nhd nhat sao cho
S(n). S(n + 1) = 87.
L&i gidi. Ta c6 S(n).S(n + 1) = 87. (*)
= S(n) la u6c cla 87.
Ta c6 U(87) = {1: 3: 29: 87).
o N&u S(n) = 29 thi n > 2999 va S(n + 1) = 3.
Véin=2999 thin+ 1 =3000
— S(n + 1) = 3 (thda man (*)).
o N&u S(n) = 87 thi n > 2999.
o N&u S(n) = 1 thi S(n + 1) = 87
=n+12>2999 = n>2998.
Ma S(2998) = 28 loai vi 28.3 # 87.
o N&u S(n) = 3 thi S(n + 1) = 29
=n+1>2999 = n>2998.
Tuong tu nhu trén, ta loai trudng hdp nay.
Vay n nhd nhéat thda man dé bai 1a 2999.
Nhan xét. Day la mét bai toan s6 hoc rat
hay, nhiéu ban gti bai giai, mét sé ban trinh
bay chua chat ché. Cac ban sau cé I6i giai
tot: Ta Kim Nam Tuén, 7A2, THCS Yén Lac,
Yén Lac, Vinh Phac; Nguyén Tat Quan;
Nguyén ST Bach, 6D, THCS Ly Nhat Quang,
D6 Luong; Nguyén Gia Bgo, 6B, THCS DPing
Thai Mai, TP. Vinh, Nghé An; Lé Tuén
Nghfa, 6C, THCS Doan Thi Diém, Yén My,
Hung Yén.

PHUNG KIM DUNG
Bai 2(192+193). Tim cac cap s6 tu nhién
(a; b) théa man 1000a? + b = 1001b? + a.
L&i giai. Tu dé bai ta ¢
1000a% —1000b? + b —a = b?

=5

-z~

&

1000(a —b)(a + b) - (a—b) = b?

& (a—b)(1000a + 1000b — 1) = b2.

Xéta—-b=0suyrab=0vaa=0.

Xéta—-b # 0, ma 1000a + 1000b — 1 1a s6

nguyén 1é khac 0, suy rab # 0.

Goi UCLN (a — b; 1000a + 1000b -1) =d

:{(a—b)id |
(1000a+1000b—1):d

Vi b2 = (a — b)(1000a + 1000b — 1).

Suyra b%:d> =bid ma (a-b):d.

Dodba : d.

Suy ra 1000a +1000b :d = 1:dhayd=1.

Do d6 a — b va 1000a + 1000b — 1 1a cac s6
chinh phuong khac 0.

pat 1000a + 1000b—1=m? (véim e N*).

Ta biét raing m? chia cho 4 c6 s6 du la 0
hoac 1, ma 1000a + 1000b — 1 chia cho 4 du
3 (voli) .
Vay a = b = 0 thda man bai toan.
Nhan xét. Day la bai toan khéng qua kho, co
nhiéu ban tham gia giai bai. Pa phan cac
ban déu co6 18i gidi t6t, mot sé ban 1ap luan
chua chat ché. Cac ban sau c6 10i giai t6t:
Tran Cao Bdo Chéau, 7A, THCS Tran Hung
DPao, Buén Ma Thuat, Dak Lik; Pham Minh
Chéu, Lé Puc Anh, 6A3, THCS Lam Thao,
Lam Thao, Pha Tho; Nguyén Anh Thu, 6A3,
THCS Ké An, K& Sach, Séc Trang; Lé Xuén
Thinh, 6B, THCS Nhit B4 Sy, Holing Hoéa,
Thanh Héa; Tran Buc Huy, 7A, THCS
Hoang Xuan Han, Blc Tho, Ha Tinh.

CAO VAN DUNG




Bai 3(192+193). Trong hop c6 219 vién bi,
hai ban Héng va Ha cung chai trd choi bac
bi. M&i ngudi dén luct minh dudc béc mot s6
luong vién bi la |Gy thira v6i s6 mi tu nhién
clia 2 (2% 2'; 2% ...). Ai b6c dudc vién bi cudi
cung l1a ngudi thang cudc. Hong 1a ngudi béc
bi truéc. Hay chi ra cach choi giup Héng
thang cudc va vaéi sé luct béc bi 14 it nhat.
L&i giai. Ta c6 nhan xét
2" =1(mod 3), Vn chan, 2" =2 (mod 3), ¥n
1&.
Ma 219:3 nén médi 1an Héng béc trudc 2
vién bi, Ha chi can béc 2P vién bi véi k, p
khac tinh chan 1& thi s& bi con lai luén chia
hét cho 3. Do d6 Héng khoéng thé 1a ngudi
béc bi cudi cung.
Vay khéng c6 cach chai gitp Héng luén thang.
Nhan xét. Cau hdi bai toan dua ra khién kha
nhiéu ban bdi réi nén c6 mot s6 ban c6 10i
gidi sai. Cac ban sau day c6 13i giai xuat sac:
Lé Van Quang Hiéu, 6D, THCS Ly Nhat
Quang, D6 Luong, Nghé An; V6 Thi Minh
Huyén, Pham Ngoc Huynh, 6A, THCS
Hoang Xuan Han, Bdc Tho, Ha Tinh; Lé
Tuan Nghia, 6C, THCS Poan Thi Diém, Yén
My, Hung Yén: Nguyén Anh Thu, 6A3,
THCS K& An, K& Sach, Séc Trang.

BUI MANH TUNG

Bai 4(192+193). Cho tam giac ABC. Dung ra
ngoai tam gidc ABC tam giac APB déu va
tam giac ACE can tai E sao cho
CEA =120°. Dung tam giac BCD can tai D
sao cho BDC =120° va A, D cung thudc nira
mat phang c6 bd 1a dudng thang BC. Dung
tam giac DEF can tai D sao cho EDF =120°
va F, B cung thudc nira mat phang c6 bd 1a
dudng thang DE. Chiing minh rang PF = CE.
L&i giai. Vé phia ngoai AABC dung tam giac
déu ACQ, tam gidc RBC can tai R sao cho
BRC =120°. Khi d6 do DB = DC, RB = RC

nén DR la dudng trung truc clia BC.

Suy ra BDR :%B/Ij\C =60°.

Ta lai c6 DBR =DBC + RBC = 30° + 30° = 60°
dAn d&n ABDR déu (Vi BD = BR).

K&t hop véi BP = BA, PBD = ABR ta c6
ABPD = ABAR (c.g.c)

— DP = RA va BDP =BRA. (1)

Tuong tu ta c6 ACRA = ACDQ (c.g.c)

— DQ=RA va QDC = ARC. (2)

Tu (1) va (2) suy ra DP = DQ = AR va
PDQ =360° —BDC - (PDB + QDC)
=360° —-BDC —BRC
=360° -120° —120° =120°.
Tu d6 ADPQ céan tai D va PDQ =120°. K&t
hop véi gia thiét ADEF can tai D ta cé
EDF =120°.
Tir d6 ADFP = ADEQ (c.g.c) = EQ = FP.
Dé thdy EQ = EC nén PF = CE.
Nhan xét. R4t tiéc khong c6 ban nao gidi
dang bai nay.

HO QUANG VINH
Bai 5(192+193). Tim nghiém (x, y) thda man
x <0, y > 0 cla hé phuadng trinh
{2X2 — y3 + 2xy + 2xy2 =3

x2—y3+xy:1.

(7)




L&i giai. Gia sir x < 0, y > 0 la nghiém cla
hé phuong trinh
{ZXZ - y3 + 2Xy + 2xy2 =3 ()

x2 — y3 +xy=1.
TU hé phuaong trinh ta c6
0= (2x2 = y* + 2xy + 2xy?) — 3(x*> — y* + xy)
= 2x% — y® + 2xy + 2xy? — 3x? + 3y® — 3xy
= (2y° + 2xy?) — (X* + xy)
= 2y%(x +y) = X(x +y) = (2y* = X)(x + ).
Suyrax+y=0(Vix<0nén2y?-x>0).
Do d6 x=-y.
-1 :xz—y3+xy:y2—y3—y2:—y3
= y = -1 (Mau thuan véi y > 0).
Vay hé phuong trinh () khéng c6 nghiém
(x, y) thda man x < 0, y > 0.
Nhan xét. Bai toan trén thudc phan dau
trong (ng dung cla phan tich thanh nhan t&
trong giai hé phuong trinh, 1a bai toan don
gian. Céac ban hoc sinh I16p 7, 16p 8 sau c6 I0i
gidi dung: Nguyén Pham Thanh Nga, Tran
Nhu Quynh, 8A3, THCS Lam Thao; Tran
Minh Khéi, Vi Long, Luong Minh Hiéu, 8C,
THCS Van Lang, TP. Viét Tri, Pha Tho;
Pham Thi Ngoc Huyén, TE, THCS Vinh
Tuong, Vinh Tuong; Ta Kim Nam Tuén, 7TA2,
THCS Yén Lac, Yén Lac, Vinh Phic;
Nguyén Tuén Duong, 8C5, THCS Chu Van
An, Q. Ngbé Quyén, Hai Phéng; V6 Thanh
Nam, 7C, THCS Cao Xuan Huy, Dién Chau:;
Tran Phuong Mai, 8B, THCS H6 Xuan
Huong, Quynh Luu, Nghé An.

NGUYEN MINH BUC

Bai 6(192+193). Cho cac s6 thuc a, b, ¢
khac 0. Chiing minh rang

a2 —bc . b2 —ca
a +2b% +3c2 b2 +2c? +3a?
02 —ab

>0.
c? +2a% + 3b2

L&i giai. Bat ding thdc can ching minh
tuong duong véi

2a% - 2bc 2b% —2ca
M=— 2 22 2 2
a‘ +2b“ +3c b“ +2c“ + 3a
2¢2 - 2ab

c?+2a%2+3b2 W
S dung bat déng thiic AM - GM, ta cé
2a’ - 2bc S 2a% — (b® + ¢?)
a? +2b%+3c®  a’+2b° +3c?
_b?+2c? + 3a?
a2 4 2b% + 3c2
Chiing minh tuong tu, ta cling cé

-1.

20° -2ca _c”+2a®+3b% 2
b2 +2¢2+3a2 b2+2c2+3a%
2c2-2ab _ a®+2b% +3c2
1. (3)

c?+2a%+3b% c? +2a% +3b?
Coéng theo vé& cac bat dang thic (1), (2), (3)
va s dung bat dang thiic AM - GM, ta cb
M2b2+2cz+3az +cz+2az+3bz +a§+2bz+3cz ~
a“+2b°+3c® b +2c“+3a° c“+2a°+3b
Z3§’/bz+2<:2+3az P2a2430° P +22 43
a’ +2b% +3c? b2 +2c? +3a% c?+2a° +3b2
DP3ang thiic xay ra khi va chi khi a=b=c.
Nhan xét. Do tat ca cac dai luong déu lién
2 2 2

3=0.

quan dén a , ngoai trr bc, ca, ab
nén y tuéng tu nhién & day la st dung bat
dang thtc AM - GM dé danh gia

b? + c? ¢ +a
bc < , ca<

2 2

nham dua cac dai luong vé cling dang, tao
diéu kién thuan lgi cho cac phép bién doi
danh gié tiép theo. Y tudng nay thudng duoc
st dung trong cac dé thi hoc sinh gidi, tuyén

2 1.2
a+b
,ab<




sinh vao 16p 10 THPT chuyén, dién hinh cé
bai toan sau: Cho céc sé thuc duong a, b, ¢
théa man diéu kién a’ +b? +c? =3. Chimng
a_ . b T SE_
3-bc 3-ca 3-ab 2
D&y la mét cau trong dé thi tuyén sinh vao
I6p 10 chuyén Toéan cla SJ Gigo duc va Pao
tao Ha N6i nam 2017.
Xin tuyén duong ban Nguyén Anh Thu (I6p
6A3, THCS K& An, K& Sach, Séc Tring) la
hoc sinh 16p 6 duy nhat tham gia giai va cé
I6i gidi dung. Ngoai ban Thu, cac ban sau
cling cb I6i gidi tét: Dinh Mai Chi, Nguyén
Bich Pat, Trdan Héng Linh, 8C1, THCS
Archimedes Academy, Cau Gidy, Lé Ngoc
Tung, 9A, THCS Nguyén Truc, Thanh Qai,
Ha Noi; Nguyén Hung Phat, 9B, THCS
Hoang Xuan Han, Pdc Tho, Ha Tinh; Trén
Dure An, Nguyén Cénh Manh, Lé Hai Phong,
Lé Véan Quang Trung, 9B, THCS Ly Nhat
Quang, D6 Luong; Nguyén Hbéng Khanh
Lam, 9E, THCS bang Thai Mai, TP. Vinh,
Nghé An; Hoang Thi Yé&n Chi, Nguyén
Pham Thanh Nga, 8A3, Ha Minh Nhat, 9A3,
THCS Lam Thao, Lam Thao; Han Vi Long,
8C, THCS Van Lang, TP. Viét Tri, Pha Tho;
Truong Ngoc Téam, 9D, THCS NhG Ba Sy,
Hoang Ho6a, Thanh Héa.

vO QUAC BA CAN

minh réng

Bai 7(192+193). C6 bao nhiéu sé tu nhién
c6 chin chii s6 ma trong biéu dién thap phan
clia n6 khéng c6 mat chit s6 nao trong cac
chrs6 1,2, 3,4, 5va6?

Ldi giai. Vi trong biéu dién thap phan cla s6
dé khéng c6 mat chit sé nao trong cac chit
s6 1, 2, 3, 4, 5 va 6 nén chi c6 méat cac chir
s6 0, 7, 8, 9. Do chir s6 dau tién phai khac 0
nén chi c6 3 cach chon la 7, 8 hoac 9. Tam
vi tri con lai, méi vi tri c6 4 cach chon nén tat
cd c6 344444444 = 3.4° = 196608 s6
thda man yéu cau bai toan.
Nhan xét. C6 nhiéu ban gUi bai dén toa
soan, hau hét cac ban c6 13i giai dung.
Cac ban sau c6 I0i giai dung, trinh bay tot:
Nguyén Anh Thu, 6A3, THCS K& An, K&
Sach, Séc Trang; Nguyén Tuédn Duong,
8A5, THCS Chu Van An, Ngé Quyén, Hai
Phong; Pham Bé& Bgo Minh, 9C, THCS
Nguyén Cao, Qué V&, Bac Ninh; Nguyén
Hoang Long, 9D, THCS Nhit B4 Sy, Hoang
Héa, Thanh Héa; Nguyén Gia Bgo, 6B,
Nguyén Thi An Binh, 7TE, Nguyén Héng
Khanh Lam, 9E, THCS bang Thai Mai, TP.
Vinh; Lé Van Quang Trung, Lé Hai Phong,
Nguyén Huy Hoang, 9A; Nguyén Van Duong
Hing, 9B, Lé Van Quang Hiéu, Nguyén Dirc
Hoc, Nguyén Si Bach, 6D, THCS Ly NHat
Quang, D6 Luong, Nghé An; Nguyén Quang
Minh, 8A, THCS Hoang Xuan Han, Blc Tho,
Ha Tinh; Nguyén Thi Thu Giang, 8A, THCS
Ly Tu Trong, Binh Xuyén; Ta Kim Nam
Tuén, 7A2; Kim Ngoc Yén Nhi, 9A3, THCS
Yén Lac, Yén Lac, Vinh Phuc; Lé Phu
Hung, 8A, THCS Nguyén Quang Bich, Tam
Néng; Lé Duc Anh, Duong Nguyén Khanh,
6A3; Ha Minh Nhat, 9A3, THCS Lam Thao,
Lam Thao, Phu Tho; Lé Ngoc Tung, 9A,
THCS Nguyén Truc, Thanh Oai; Nguyén Viét
Tué, Nguyén Bgo Minh, 7A1, THCS Giang
V6, Ba Dinh; Nguyén Trudng Minh, Bé Hoang
Nhéat Nam, Béng Khéi Nguyén, Nguyén Minh
Phuong, 8C1, THCS Archimedes Academy,
Ha Noi.

TRINH HOAI DUONG




Bai 8(192+193). Cho tam giac ABC can tai C
c6 C=15°. Gia s{ ton tai didm D n&m trong
tam giac ABC sao cho ADB = 105° va
AD = 2BD.

Chimg minh réng +/5AD.BC = 2CD.AB.

L&i giai.

A
E

B C
Dung tam giac AED dong dang véi tam giac
ABC sao cho E va B cung phia vé6i AD. (1)
Ta dé dang ching minh
AAEB o AADC (c.g.c). (2)

Tl (2) va gia thi€t CA= CB ta suy ra

CD.AB =BE.AC =BE.BC. (3)

Cing tr (1) va gid thist ACB=15°,
ADB =105° ta suy ra ADE =15°,

Do d6 BDE =90° hay tam giac DBE vuéng.
Theo dinh |i Pythagoras ta c6

BE2 =ED? + BD? = AD? + BD?

2
~AD2 + 8D 5 pp2
4
Tu d6 suy ra BE :gAD. (4)

Tu (3) va (4), suy ra CD.AB =§AD.BC.

Do d6 /5.AD.BC = 2.CD.AB.

Nhan xét. Bai toan nay co6 thé téng quat hon
nhu sau va Ioi gidi tuong tu.

Bai toan tc“;ng quat. Cho tam giac ABC cb
diém D nam trong tam giac sao cho
ADB =90° + ACB . Ching minh réng

2
CD.AB=[1+ D—82.AD.AC.
DA

Khi CB=CA va DA =2DB, ta thu dudc bai
toan trén.

Céc ban sau cb |6i gidi tét, ngan gon: Lé Van
Quang Trung, 9B, THCS Ly Nhat Quang, D6
Luong, Nghé An; Nguyén Trong Tam, 9D,
THCS Nhit B4 Sy, Hoang Héa, Thanh Héa;
Dinh Mai Chi, 8C1, THCS Archimedes
Academy, Ha Noi.

TRAN QUANG HUNG

PDUOC THUONG KI NAY
Nguyén Anh Thu, 6A3, THCS K& An, Ké&
Sach, Séc Trang; Ta Kim Nam Tuén,
7A2, THCS Yén Lac, Yén Lac, Vinh
Phuc; Nguyén Tudn Duong, 8A5, THCS
Chu Van An, Ngbé Quyén, Hai Phéng;
Tran Cao B3do Chau, 7A, THCS Tran
Hung Pao, Buén Ma Thuat, Pak Lak; Lé
Tuédn Nghia, 6C, THCS DPoan Thi Diém,
Yén My, Hung Yén; Nguyén ST Bach, 6D,
THCS Ly Nhat Quang, D6 Luong; Nguyén
Gia B3o, 6B, THCS Thai Mai, TP. Vinh,
Nghé An; Lé Duc Anh, 6A3; Ha Minh
Nhét, 9A3, THCS Lam Thao, Lam Thao,
Pha Tho; Tran Puc Huy, 7A, THCS
Hoang Xuan Han, Bdc Tho, Ha Tinh;
Nguyén Trong Tam, 9D, THCS Nhir Ba
Sy, Hoang Hbéa, Thanh Héa; Binh Mai
Chi, 8C1, THCS Archimedes Academy,
Ha Nai.




|

TacH aal

TRAN DAU THU MOT TRAM SAU MUOT HAI

Ngudi thach dau: Nguyén Khanh Nguyén, Hai Phong.
Bai toan thach dau: Cho tam giac ABC c6 BC < CA < AB. Trén cac

canh AB va AC lan luct Iay cac diém D va E sao cho BD = CE = BC.
Goi O va K lan lugt 1a tam dudng tron ngoai ti€p va tam dudng tron noi
ti€p clia tam giac ABC. Chiing minh rang OK vudng géc véi DE.

Thai han: Trudc ngay 08.5.2019 theo dau buu dién.

TG TRAN DAU THU MOT TRAM SAU MUOT (rrr2 o5 102+193)

Dé bai. Cho tam giac ABC cd cac dudng
phan giac AD, BE, CF cat nhau tai |. DF cat
Bl tai M, DE cat Cl tai N. Biét rang
AM = AN. Chiing minh rang ABC la tam giac
can.

L&i giadi. DE ching minh bai toan ta can co
bé dé sau:

B& dé. Cho tam giac ABC. Vé AD, BE, CF la
cac duong phan giac trong clia tam giac ABC
(D, E, F lan lugt thudc cac canh BC, CA, AB).
Lay M, N theo th( tu 1a giao diém clGa BE véi

CF va CF véi DE. Khi d6 DAM=DAN.

Chung minh.

B D C
Goi E’, N’ theo thit tu 1a diém d6i xtng clia E,
N qua AD; P |a giao diém ctia AD va EF.

Ta c6 E’ thuéec AB va AE’ = AE ciing nhu N’
thuéc E'D va N'D = ND, N'E’ = NE.

Theo tinh chat dudng phan giac trong tam
giac ta co

AE PE

AF PF

Cha y rang DP, FN, ME déng quy, ap dung
dinh li Ceva cho tam giac DEF, ta c6

AF N'E' MD AF NE MD PF NE MD_1
AE''N'D MF AE'ND MF PE'ND MF
Tiép tuc 4p dung dinh li Menelaus dao cho

tam giac DFE’, thi tr trén ta c6 A, M, N’ thang
hang.
Do d6 DAM=DAN' =DAN.
Trd lai gidi bai toan thach dau.
Theo b8 dé trén ta c6 MAI = NA.
A

B D C
Két hap v6i AM = AN, suy ra AAIM = AAIN.

Do d6 ta cd6 AIM = AIN.

~

Do dé B=C.
Suy ra tam giac ABC can tai A.

Nhan xét. Bai toan nay khé. Khong

c6 vo si nao dang quang trong tran

noncHa  dAu nay, phan thudng xin gac lai ki sau.

NGUYEN MINH HA
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'DANH CHO CAC NHA TOAN HOC 11'1

TU MOT SO BAI TOAN QUEN THUGC
PEN BAI TOAN THI VMO NAM 2019

NGUYEN DANG KHOA
GV. THPT chuyén Hang Vuong, Phu Tho

(Tiép theo TTT2 s6 194)

Bai toan 6. Cho tam giac ABC, diém P nam
trong tam giac. Goi giao diém clGa AP, BP va
CP v6i BC, CA va AB lan luct 1a X, Y, Z.

Chiing minh rang Syvy S%SABC.

L&i giai. A

Dat BX _ a cY _
" XC YA
Theo dinh li Ceva cho tam giac ABC ta cé

abc =1.
Do d6 diéu can chiing minh tuong duong vai
Scxy +Sayz +Sgzx 3
SaBC 4
CX.CY AY.AZ BzBX _3
= + + >—
CB.CA AC.AB BABC 4
b C a 3
& + + >—
b+NH@+1) (c+NHb+1) (@+Nc+1) 4
o b(c+1)+c(a+1)+a(b+1) 23
@+ Nb+1N(c+1) 4
< ab+bc+ca+a+b+c>6.(1)

Ap dung bat dang thiic AM-GM ta c6
ab+bc+ca+a+b+c

> 33a2b?c? + 3%abc =6 (vi abc =1).

Do d6 (1) dung. Suy ra dpcm.

DPang thiic xay ra khi P |a trong tam tam giac
ABC.

Bai toan 7. Cho tam giac ABC, |4y cac diém
M, N, P lan luot thudc cac canh BC, CA, AB
cla tam giac. Chiing minh rang cac dudng
tron (ANP), (BPM), (CMN) cung di qua mot
diém.

Loi giai. A

Goi K 1a giao diém th& hai khac N cla hai
duong tron (ANP) va (CMN).

Ap dung tinh chat cda ti giac noi tiép ta co
BPK = ANK =KMC.

Suy ra BPK + KMB =180°.

Do d6 K thudc dudng tron (BPM).

22)



Sau day la bai toan 4 trong ki thi VMO 2019
Bai toan 8. Cho tam giac ABC c6 tam dudng
tron noi tiép 1a | va truc tam H. Trén céc tia
AB, AC, BC, BA, CA, CB lan luot 18y cac diém
A, A, B, B, C;, C,sao cho AA, = AA,=BC,
BB, =BB,=AC, CC,=CC,=AB. Goi A’, B,
C’ lan luct 1a giao diém clia cac cap dudng
thang (B;B,, C,C,); \(C1C2, AAL);(AA,, BB,).
a) Ching minh rang dién tich tam giac
A’'B’C’ khéng vuct qua dién tich tam giac
ABC.

b) Goi J la tam dudng tron ngoai ti€p tam
giac A’'B’C’. Cac dudng thang AJ, BJ, CJ lan
luct cat BC, CA, AB theo thir tu tai R, S, T.
Goi K la diém chung clia cac dudng tron
ngoai ti€p cac tam giac AST, BTR, CRS. Gia
st tam giac ABC khoéng can, chdng minh
rang tr giac IHJK 1a hinh binh hanh.

La&i giai. B

Tu B k& dudng thdng song song véi AC cat

AA, tai B”.

Theo dinh Ii Thales ta c6
%:ﬂﬂjspw =BB".
BB” AA,

Ma BA, = BC, = BC — AB nén tam giac BB"C,
can tai B va BB’ // AC nén ba diém B”, C,, C,
thdng hang, tir d6 ta c6 B'= B” = BB’ // AC.
Chlng minh tuong tu ta c6 CC’ // AB; AA’ // BC.
Nhu vay ta c6 AXYZ |la tam giac Anti-median
clia AABC.

Tacd

ACB,=90° —%; AB.C, = 90° —%

:?R%#@@

Suy ra XZ la ti€p tuyén cla dudng tron
(A’B’'C’). Ching minh tuong tu ta dudc XY,
YZ |a cac ti€p tuyén clia dudng tron (A’B’C)).
Suy ra dudng tron (A'B’C’) la dudng tron noi
ti€p tam giac XYZ.

Theo bai toan 2 thi XA’, YB’, CZ’ déng quy.
Ap dung bai toan 6 ta thu dudc

Sxyz

SaBc = 2SppC

Vay dién tich tam giac A’'B'C’ khéng vudt qua
dién tich tam giac ABC.
b)

Goi I, I, I, 1an lugt 1a tdm dudng tron bang
tiép doi dién goc A, B va C cla tam giac
ABC.

Ta thay J 1a tam dudng tron ndi ti€p cda tam
giac XYZ nén theo bai toan 4 thi J la diém
Nagel cla tam giac ABC, tt d6 R, S, T lan
lugt 1a hinh chi€u cda I, I, I, 1&én cac canh
BC, CA, AB.

Bay gid ta goi K’ 1a diém d6i xiing cla | qua
O va W la diém chinh gilfa cla cung BC
khéng chira diém A clia dudng tron (O), khi
dé W 1a trung diém cla ll, nén K1, vuéng

géc véi BC tai R hay K'RC = 90°,
Tuong tu ta c6 K'SC =90° = K’e (CRS).
(Xem tiép trang 14)

@)
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COIGIBKHONGIONZ

SAl 0 DAU?
SUA CHO DUNG

NGUYEN NGOC HUNG
GV. THCS Hoang Xuan Han, Buc Tho, Ha Tinh

Bai toan. Tim gia tri 16n nhat va gia tri nhd

nhét ciia biéu thic P = x + V4 - x2.

L&i gidi. DKXD: 4-x2 >0 —2<x<2.

Ta coi P 1a tham s6 clia phuong trinh
4-x?=P-x

& 4-x%=P? - 2Px + x?

& 2x%2 —2Px +P? - 4=0. (1)

D& phuong trinh (1) c6 nghiém thi

P>-212 (2)

AN=P%2_-2(P2-4)>0
( ) (:){PSZ\/E. (3)

LEETED (7772 56 192+193)
LOT GIAI CO DUNG KHONG?

Lai ban. Khi xét phuong trinh (3) v6 nghiém
chung ta da quén diéu kién 6 —2m = 0. Vi
vay dan dén két luan sai.

Sau day ta bé sung thém nhu sau:

Hé phuong trinh vé nghiém khi phuong trinh
(3) v6 nghiém.

—m2 =
Suy ra {9 m _O@m:—B.

6-2m=0
Vay m =-3 thi hé phuong trinh da cho vo
nghiém.
Nhan xét. Day la bai toan khoéng
khé, nhung phan trinh bay can chat
noncHa ché&. Nhiéu hoc sinh tham gia stra 15i
giai va hau hét déu phat hién ché sai va dua
ra cach giai ding. Cac ban sau c6 13i giai tot,
day du va chat ché: Nguyén Thi Thu Giang,
8A, THCS Ly Tu Trong, Binh Xuyén, Vinh
Phuc; Than Lan Phuong, 8C, THCS Nguyén
Cao, Qué V6, Bac Ninh; Nguyén Hung Phat,

DPéng thitc (2) xay ra khi
2x% = 2.(=2v2)x + (-24/2)2 -4 =0
e (x+42)2 =0
& x =—/2 (thda man DKXD).
DPang thiic (3) xay ra khi
2x2 —2.24/2x + (242)? -4 =0
o (x-+2)2=0
& X =+/2 (thda man DKXD).
Vay MinP = —24/2 khi x = —/2.
MaxP = 242 khi x =+/2.
Céac ban co y kién gi vé 10i gidi trén khong?
0000000000 O0OCOCGEOGEOGEOGOEOSGEOSEOEOSEOOOOVIOS
9B, THCS Hoang Xuan Han, Bdc Tho, Ha
Tinh; Nguyén Hoang Thdng, 9D, THCS
DPang Thai Mai, TP. Vinh, Nghé An; Nguyén
Anh Thu, 6A3, THCS K& An, K& Sach, Séc
Trang.
Céc ban sau dudc khen: Nguyén Tién Tuén,
Phan Ba Bdo Minh, 9C, THCS Nguyén Cao,
Qué V6, Bac Ninh; Nguyén Trung Hoang,
9A, THCS Lé Van Thinh, Gia Binh, Bac
Ninh; Pham Thi Khanh Huyén, 9A3, THCS
Chu Manh Trinh, Van Giang, Hung Yén;
Tran Huy Hoang, 8B, THCS Ly Tu Trong,
Binh Xuyén, Vinh Phic.

VI MANH TUGNG
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THU SUC TRUOC KI THI THPT CHUYEN

Mon hoc: Toan chuyén
Nam hoc 2019-2020
Thdi gian lam bai: 150 phut
Ngudi ra dé: Nguy&n Thanh Giang (GV. THPT chuyén Hung Yén)

Bai 1. (2,0 diém)
P . 2x+y=5 ; i L,
1. Tim m dé hé phuong trinh c6 nghiém (x; y) sao cho P = xy dat gia tri I6n
2y —x=10m+5
nhat.

2. Cho ala mét nghiém duong clia phuong trinh 4x? +2x -2 =0.
a+1

Vat +a+1-a?
Bai 2. (2,0 diém)
1. Nam hoc 2018-2019 trudng THPT chuyén tinh H c6 sé hoc sinh doat giai hoc sinh gidi Quéc
gia la mét s6 tu nhién cé hai chir s6. Hay tim s d6, biét s6 tu nhién nay co6 chit s6 hang don vi
I6n hon chir s6 hang chuc; néu viét sé tu nhién dé theo th(r tu nguoc lai ta dugc mot sé nguyén
t& ¢ hai chir s& va néu dem sé nay cong véi s6 ban dau thi duoc két qua la mét sé chinh
phuong.

Tinh A =

2. Tim cac s6 nguyén x, y thda man 2xy + 4x + 2y + 1 > 5x2 + 2y2.
Bai 3. (2,0 diém)
1. Cho parabol (P): vy =—2x2 va dudng thdng (d): y=ax+a—2. Tim s& nguyén a sao cho

(d) cat (P) tai hai diém phan biét A, B thda man AB = /5 .
2. Cho cac s6 thuc duong a, b, c thda man a+ 2b + 3¢ >10. Tim gia tri nho nhat cla biéu thic
Q:a+b+c+i+i+l.

4a 8b c
Bai 4. (3,0 diém)
Cho tam gidc ABC nhon (AB < AC) c6 cac dudng cao BD va CE cat nhau tai H (D thudc canh
AC, E thudc canh BC). Goi | |4 trung diém clia canh BC. Cac dudng tron ngoai tiép tam giac
BEI va tam giac CDI cét nhau tai K (K khac 1). Goi M |a giao diém ctia DE va BC. Chiing minh
rang:
1. Cac diém A, E, H, K, D cling thuéc mét dudng tron.
2. A, K, | thdng hang.
3. MEC = MKC.
Bai 5. (1,0 diém)
Cho 19 diém nam trong hay trén canh ctia mét hinh luc giac déu canh béng 4 cm. Ching minh
rang ludn tén tai 2 diém trong 19 diém da cho ma khoang cach gilta ching khéng vuot qua
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HUGNG DAN GIAI DE THI
CHON HOC SINH GIOI LOP 9 THANH PHO HA NOI

Nam hoc 2018-2019
Mon thi: Toan
(Pé dang trén TTT2 s6 194)

Bai 1. 1) Didu kién x>1.

X —1=
pat X778 (a>0),
J2-x=b
Suyraa2+b3:1.
) at+b=1 ()
Ta co hé 5 .3
a2 +b3=1.(2
Thay a=1-b vao (2) tacd
b=0
(1-b)2 +b° =1 b +b?-2b=0<|b=1
b=-2.

#V6ib=0=a=1=x=2 théa man.
#V6i b=1=a=0=x=1théa man.
+#V6i b=-2=a=3=x=10 théa man.
Vay phuong trinh cé nghiém la:
x=1T x=2;x=10.

2 _n2+n—2_
nn+1) nin+1)

1.4 25 2019.2022

© 2.3 34 2019.2020

2022 337

3.2020 1010

Bai 2. 1) Tacd
a’ —ab+b? =(a+b)%2 - 3ab:9
= (a+b)?:3=(a+b):3. (1)

'3
:>(a+b)239:>3ab59:{§:3 )

(n—=1N(n+2)
n(n+1)

2) Xét 1-

a:3
Tu (1) va (2) suy ra
(1) va (2) suy {bEB.
2) Néu k>3 thi tich clla k s6 tu nhién lién

ti€p chia hé&t cho 3 ma 9" +11 khéng chia hét
cho3volinén k=2.
V6ik =2, tacd

9"+ 11= 2

& @2m+1)2-4.9"=45
& (2m+1-2.3")(2m + 1+ 2.3") = 45.

mm+1) < 9" +11=m* +m (me N)

Vi1<2m+1-3" <2m+1+ 3" nén ta c6 bang

2m+1-2.3" 1 3 5
2m+1+2.3" 45 15 9
m 11 4 3
3n 11 3 1
n Loai 1 0

Vayn=1,k=2van=0; k=2.
Bai 3. 1) Xét téng

S i e
( 1 j [y 4- y] (l+4lz}

Taco—+ L > =1
X 4-x x+4—x

>1; l+ 1
z 4-z

Tuong tu 1 + >1
y 4-y

Suyra P>3.

1
4-x

v 2 o 1 1 1 1 1
Néu ca ba s6 —+ ;—+ ;—+
X 4-y'y 4-z z
déu nhd hon 1thi P<3 vo li.

1 17 1 1

L=+ C—+
4-y y 4-z z 4-x
ludn tén tai it nhat mot sé 16n hon hodc bang 1.

Vay trong ba s6 1 +
X

2) Tacd a2 +b? +c? + 2abc
=(a+b+c)? —2(ab+bc+ ca) + 2abc = 1.
(a+b+c)? -1

Suyra ab+bc+ca—-abc= 5




Mat khac ta c6 (1—a)(1-b)(1-c)
=1-a—-b-c+ab+bc+ca—-abc.

Suy ra ab+bc+ ca-abc
=(1-a)(1-b)(1-c)-1+(a+b+c).
Patt=(a+b+c), tacdé (1-a)(1-b)(1-c)

_(1-a+1-b+1-c 3: 3-t)°
< . =~

Suy ra
2 _ 3
U1 (328 it 2192 -27<0
2 3

2 3
< (2t-3)(t+3) s0:>t£§.
Suy ra

2 _

ab+bc+ca—abc:(a+b+c) 1s§

2 8
Vay gié tri 16n nhéat clia ab +bc + ca —abc 1a

g. D&u bang xay ra khi a:b:c:%.

Bai 4.
A
E
F
K |
N M
L—1
B H /D O C
N
1) Ta c6 AES =180° —DEC
o .
:180°_M:900+E_
2
Mét khac ta c6 AIB =180° —IAB —IBA
_1g00 - ATE :90%%

Suy ra AES = AIB.
Xét AIAB va AEAS c6 IAB = SAE = 45° va
AES = AIB. Suy ra AIAB « AEAS (g - g).

A AB

IA AE
= = =
EA SA

2) Vi AIAB «» AEAS = -
AB  SA

ma IAB = SAE = 45°

= AIAE «» ABAS (c-g-c).

Vi AIAE vubdng can tai E nén AABS vubdng
can tai S.

Suy ra S nam trén dudng trung truc clia AB.
Ma O nam trén dudng trung truc ctia AB, K 1a
trung diém clia AB.

Vay K, O, S thang hang.

3) Vi ID//AN:E:E.

AN SA

Vi KS//AM:K:E.
KM SA
Vi IF//AM:>£:E.
KM AM

Suy ra Ez—:>AM:AN.
AN AM
Bai 5. Tru6c hét dé thuan tién, ta ki hiéu
a4,82,...,8100 l& 100 s6 nguyén dugc dién
vao cac 6 trong bang 6 vuéng. Khéng mat
tinh t6ng quat, gid st a <a, <---<aqq.
Xét su dich chuyén (s& buéc chuyén nhd
nhat) t&r 6 vuéng chlra a; dén 6 vudng chia
aq00, (6 budc chuyén nay nhé hon hodc
bang 18). Ki hiéu cac s6 gap trén dudng di 1a
a1,by,ba,....bx,aq00 trong dé b e{ay,as,..., a0}
va k<17 (dudng di nay gom k +1 budc).
Ta cd aqgg — a4
=|a100 —bx +bx —by_1+---+by —by + by —ay|
<|aso0 — by |+ |k —by1|+ -+ +]b2 —bq| + |01 —a4|
=aqgo—a1<1+1+---+1=k+1<18.
(Vi hiéu hai s6 & hai 6 ké nhau c6 gia tri tuyét
d6i khong vugt qua 1) nghia 1a aqgp < aq +18.
Suy ra 100 s6 aq,aj,...,a1go chi nhan gia tri
trong 19 s6 nguyén lién tiép a4, aq+1,
aq+2,..,a;+18. Tu d6 theo nguyén tac
Dirichlet, phai c6 moét s6 xuat hién it nhat
100

—— |+1=6 lan (dpcm).
[19} (dpcm)

@)



0 chit
NONG TRAI

HO THI THU HUONG
GV. TH Vuong Léc, Can Léc, Ha Tinh

Hém nay Hong va Ha dudc di da ngoai 6 Nong Trai Vui Vé. Tai d6, cac
ban nhin thay c6 rat nhiéu con vat, ching dang an trén trong cac hang
ngang va hang doc trong bang sau, cac ban hay tim ra cac loai vat dé
nhé.

C/IG|O|A|T|X|U H
HRAB/BI|T|O
I ' T|J|L|S|P|B|R
C/UD|J H|V|IU|S
K/ R|Z|Y|E|C|J|E
E|K/C/N|E|P|I|G
N E|Z K/ P|/C|lO|W
Y D|/O|N|K|E|Y

: Kot qua 0 chit HOA DAO (TTT2 s6 192+193)

: Vuon Anh s6 thang 3 ruc rd sic huong cac ¢ ROSE Hoa hong
: loai hoa: *k PEONY Hoa mau don
: #* PETUNIA  Hoa da yén thao ** JASMINE Hoa nhai
: (hodc PHOENIX: Hoa phuong) * PEACHBLOSSOM  Hoa dao :
: 2% GERBERA Hoa ddng tién Nhan xét. C6 rat nhiéu ban tham :
: sk DAHLIA Hoa thudc dudc @ gia giai 6 chir ki nay. Cac ban cb :
% CAMELLIA Hoa tra HonGHa 18N sau s& may man nhan dudc
: (hoac CONFETTI: Hoa giay) qua tang: Nguyén Phuong Linh, TA1, :
: sk HIBISCUS  Hoa dam but THCS Yén Phong, Yén Phong; Nguyén :
: (hoac HYACINTH: Hoa da huong lan) ~ Buc Tudn, 6C, THCS Nguyén Cao, Qué :
: 2 TUBEROSE Hoa hué Vo, Bac Ninh; Luu Ngoc Khanh, 6D, THCS :
t sk LOTUS Hoa sen Nguyén Hién, Nam Truc, Nam Dinh; Dgo :
(hozc LILAC: Hoa tl dinh huong) Huong Giang, 7C, THCS TX. Phu Tho, :
: *x ORCHID Hoa phong lan Pha Tho; Pham Thi Minh Anh, 7TA1, THCS
: *k GORSE Hoa kim tudc Trung Vuong, Mé Linh, Ha N&i. Chic mung :
(hoac PANSY: Hoa Pang xé; cac ban. :
hoac DAISY: Cuc hoa mi) TRANG ANH



mumgme _ DE THI
w J3{ CAU LAC BO TTT

NGUYEN DUC TAN

Ki 25
CLB1. Given 2 non-zero rational numbers a, b
satisfying: a> + b?=ab(a + b + 1).

Prove that: l + i is square of rational number.
a> b°

CLB2. Given natural numbers x, y satisfying:

2019x? + x = 2020y? + y. Prove that 2019(x +y) + 1
is a square number.
CLB3. Given real numbers a, b satisfying:

a+b>2. Prove that a* +b* >a? + b2.

CLB4. Find the minimum value of the following
expression:

M=|x-1]+2|x-2|+3|x=-3|+4|x—4|+5]|x-5%:

CLB5. Given a parallelogram ABCD. The line
passing through point C, perpendicular to CD
intersects the line passing through point A,
perpendicular to BD at E. The line passing through
point B, perpendicular to AB intersects the
perpendicular bisector of AC at F. Let K be the
intersection of EF and BC. Prove that KE = 2KF.

PO DUC THANH (dich)

LETTED Ki 23 (7772 55 192+193)

CLB1. Vi q la s6 nguyén t6 16n hon 3 nén q ¢o
dang 3k + 1 hoac 3k + 2 (ke N¥).

4 N&uq=3k+2thi p=3k+12=3(k+4):3, ma
p >3 nén p la hop sb (loai).

# Néu q = 3k + 1 thi p = 3k + 11. Do p nguyén t6é
I6n hon 3 nén p 1&, do d6 k chan.
=>p+g=6k+12:12=p+q=12m (me N¥).
«Néumchanthi p+q:24 (Vidup=17,q=7 thi
p—q=10va p + q = 24 chia hét cho 24).

e NeumIlé thi m=2n+1=p+q=24n+12 chia
cho24 du12 (Vidup=47vaq=37thip—-q=10
va p + q = 84 chia 24 du 12).

Vay p + q chia 24 du 0 hoac 12.

CLB2. Viavabla cac s6 dusng nén a+b > 0.
Mat khac,

a’+b3—a’b-ab? =(a+b)a-b)? >0

—a’ +b >a%b+ab?

= 4@%+b%)>ad +b° +3@%b +ab?) = (a+b)®
=0<a+b<1.
Kéthopvéi a+tbeZ =a+b=1.

at+b=1 a+b=1

Vay co 1

L=
a34p3 =] (a+b)® —3ab@@+b)=—
4 4
at+b=1

1 ©oa=b=—.
b=— 2

CLB3. x*+8x+8=0c (x2 =22 +4(x+12 =0

x2-2=0 _ [x*-2=0
= = =>Xed.
x+1=0 X =-1

Vay phuong trinh vé nghiém.

CLB4. Tacod ab+bc+ca

_ xy? N 1 N X

A-xy-10 xy-0(1-x) (1-y)(1-x)

xy?(1=x) + (1=y) + X(xy = 1)
(1=-x)(1-y)(xy -1)

Yy =) = (Y7 =)+ x(xy = 1)

B (1-x)(1-y)(xy -1

_y Ny -xy-T+x) _(A-x)06-1)

A-x)0-xy-1)  {A-x)(1-y)

CLBS5.
B
A
D E C
Vi AE // BC, BE // AD nén Sece _BC va Sape _ AD
Sapge AE Sppge BE

Tacd AADE «»» ABEC (g-g)

= ADBC = AEBE. Tu dé
,[ADEC _,
BE AE

Sape +Sgce _AD _BC
SABE BE AE
= SADE * ScE 2 2SaBE-
Nhan xét. Cac ban c6 6i gidi tét va dudc
thudng ki nay la: Kim Ngoc Yén Nhi, 9A3,
Honeia THCS Yén Lac, Yén Lac, Vinh Phic;
Nguyén Hung Phat, 9B, THCS Hoang Xuan Han,
Dac Tho, Ha Tinh; Ngé Thj An Binh, 7TE, THCS
Pang Thai Mai, TP. Vinh, Nghé An; Nguyén Thu
Hién, 9A3, THCS Thi tran Ky Son, Ky Son, Hoa
Binh.
THIEU QUANG TUNG



Thi thim. .. Thi thim tAGC. . .
Tudi hing... xin cif twoi hong
Chuyén gi qud sdm... xin khang trd loi

Hoi: Em cb6 mét ngudi ban rat hay tréu em
ma em khong muén mach c¢b vi ngai. Anh cé
cach nao gilp em dé ban ay khoéng nén tréu
em va em khong muén dung “bién phap”
manbh.
NGUYEN DUY NGHIA
(7G, THCS Vinh Tudng, Vinh Phuc)
Dap:
Tréu ai ma dé maét long
Thi nén ra khdi céai vong tréu nhau
Tréu nhau vui chdng lam dau
Thi nén méai mai trudc sau ven tinh.
Hoi: Anh Phé oil Khi gli bai vé Toan Tuéi tho
thi em can ghi nhitng théng tin gi a? Em ghi
nhu & thu nay dudc khéng?
NGUYEN MAI PHUONG
(THCS bang Thai Mai, TP. Vinh, Nghé An)
Dap:
Em quén ghi I6p ctia minh
Lam anh rat kh6é xac minh I6p nao
GUi qua that khé lam sao
Nguyén Mai Phuong cé biét bao nhiéu ngudi?

Hoéi: Thua anh, hoa mai vang thich hap thdi

tiét mién Nam nén hoa nd rat dep. Néu trong

mai & mién B3c thi liéu hoa c6 nd dep nhu &
mién Nam khéng anh?

NGUYEN NGOC HUYEN ANH

(7D, THCS Nguyén Hién, Nam Truc,

Nam Dinh)

———

bap:
Mai vang xuéan dén dep tuoi
Mién Nam néng &m hoa thdi hop hon
Mién Bac gia rét timg con
Hoa mai bj lanh d6i hdn xau di.

Hoi: N&u gli dé toan cho cac chuyén muc
“Giai Toan qua thu”, “Thach ddu” thi gdi co
bat budc phai gui keém 16i gidi khong a?
NGUYEN QUANG M
(9A3, THCS Nguyén Céng Tri, Ba Dinh,
Ha N&i)
Pap:
Nhin dé thay thich cuc ki
Nhung khéng I6i gidi tie thi kho khan
Dinh dang sé réat lan tan
Pé toa soan gidi chdng bang gdfi ludn.
Hoi: Tinh em liéu c6 tham gia Giao luu Cau
lac bd Toan Tudi tho nam nay khoéng? Néu
tinh khéng tham gia thi em rat buén... Y anh
thé nao?
TA THI NGOC H
(THCS Hiing Vuong, TP. Bién Hoa, Bong Nai)
Pap:
Em bubn, anh ciing thdy budn
San chai b6 ich théi hon dam mé
Céng van gt Sé da vé
Mong Sé hudng umng, tran tré cung vui.
ANH PHO GO XUA




THI GIAI TOAM

QUA THU

CAC LOP 6 & 7

Bai 1(195). Cho cac s6 nguyén x, y thda

man 5x — 2y = 1. Tim gia tri nhd nhat cla
biéu thiic T=3| x|+ 5]y].

BUI MANH TUNG

(GV. THCS Trung Vuong, Q. Hoan Kiém,

Ha Noi)
Bai 2(195). Cho cac s6 nguyén a, b, ¢, d
khac 0 théa man i+l+i+i:1.

a2 p? ? &
Tinh gia tri ctia biéu thiic M = ab + cd.
NGUYEN BUC TAN
(TP. H6 Chi Minh)
Bai 3(195). Tim cac s6 c6 ba chit s6 abc
thda man hai diéu kién sau:
a=b+c.
ii) b(c + 1) = 52 - 4a.
VU BINH HOA
(GV. Pai hoc Su pham Ha Noi)
Bai 4(195). Cho tam giac ABC, goi | 1a giao
diém cac dudng phan giac trong cla tam
giac. M la trung diém cla AB, biét rang
MIB = 90°.
Ching minh rang AB + AC = 3BC.
NGUYEN MINH HA
(GV. THPT chuyén, Pai hoc Su pham Ha Noi)

SOLVE VIA MALL

COMPETITION QUESTIONS

1(195). Given two integers x, y satisfying
5x — 2y = 1. Find the minimum value of the
following expression: T=3|x|+ 5]|y].

2(195). Given four non-zero integers a, b, ¢
and d satisfying: al2+bl2+cl2+dl2:1.

Find the value of the expression: M = ab + cd.
3(195). Find all the 3-digit numbers in the

form abc satisfying the following conditions:
)a=b+c.

ii) b(c+ 1) =52 —4a.

4(195). Given triangle ABC, let | be the
intersection point of the three internal
bisectors of triangle ABC and M be the
midpoint of segment AB. It is known that
/MIB =90°.

Prove that: AB + AC = 3BC.
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CAC LOP THCS

Bai 5(195). Giai phuaong trinh
3x+1 N 1 _ 1
2x2+3x-2 x?2-1 x%2+3x
BUI HAI QUANG
(GV. THCS Van Lang, TP. Viét Tri, Pha Tho)

Bai 6(195). Giai hé phuong trinh

x2 +y2 = (x% +y?)x? —xy +y?
Xy =~+/4x - 3.

CAO MINH QUANG
(GV. THPT chuyén Nguyén Binh Khiém,

Vinh Long)
Bai 7(195). Cho bang 6 vuéng cd 17 x17.
Cac s6 1, 2, 3, ..., 17 dudc dién vao mbi 6

vudng clia bang sao cho méi & vudng chiia
ding mot s& va méi s6 xuat hién dang 17 lan
trong bang. Chiing minh rang tén tai mot
hang hodc moét cot chla it nhat 5 sé phan
biét.
NGUYEN TIEN LAM
(GV. THPT chuyén Pai hoc KHTN Ha Nbi)
Bai 8(195). Cho tam giac nhon ABC cb6
AB < AC. Goi O la trung diém cla BC, ké
cac dudng cao BM va CN cla tam giac ABC.
Tia phan giac cta BAC cét tia phan giac cla
MON tai D. Goi E la giao diém clGa AD va
BC. Chlng minh rang t& giac BNDE néi tiép.
TRAN XUAN DANG
(5/7/136, Phan Dinh Phung, TP. Nam Binh,

SOLVE VIA MALL

COMPETITION QUESTIONS

5(195). Solve the following equation:
3x +1 N 1 _ 1
2x2+3x-2 x2-1 x%2+3x
6(195). Solve the following system of
equations:

2

x3+y3:(x2+y2) X —xy+y2

Xy =+/4x - 3.

7(195). Numbers from 1 to 17 are placed in a
17 x 17 grid so that each cell contains
exactly one number and each number
occurs exactly 17 times in the grid. Prove
that there always exits a row or a column
that contains at least 5 distinct numbers.

8(195). Given acute triangle ABC (AB < AC).
O is the midpoint of BC, BM and CN are the
altitudes of triangle ABC. The bisectors of
angle ZBAC and ZMON meet each other at
D. AD intersects BC at E. Prove that

quadrilateral BNDE is inscribed in a circle.s




NGOI TRUONG THAN THIEN

Vui twoi Nhac va loi: Tran Thu Huwong

. 1 ] \ [7] \
%ﬂ * @ : i : : ) \ T - :
’ » e 1

), o @P deo)(s
Em yéu ngoi trirong cuda em yéu hang céay rop béng mat. Em
(Tung) bay nhw bdy chim non trén bau  troi cao Iéng  gi6. Khéng
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Truwong cua em la ~ngoi trwong than thién. Nho mai trong
ik
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ngéi trrong than thién. Nhing wdéc mo
ngéi trrong than thién.
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em bay ‘tdi chan troi xa. Trwong cua em |
tim hinh béng cua thay cé. Trwong cua em |
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¢ héng déy thom trang séch méi. M3 khi dén trwong 1a ca moét ngay vui.
Nhac si Tran Thu Hudng - HOi vién Hoi Nhac sT Viét |
Nam, Héi vién Hoi Van hoc - Nghé thuat tinh Lam Dong,
qué & tinh Quang Nam, hién song va lam viéc tai Trudng
THCS Nguyén Du, huyén Di Linh, tinh Lam Béng.

La mot nhac si dong thdi 1a mot nha gido, ngoai cong
viéc gidng day Am nhac, Tran Thu Hudng da danh nhiéu
thdi gian va tdm huyét dé sang tdc Am nhac & cac thé
loai khdc nhau d&c biét la nhiing sang tac cho tudi tho,
nhiéu tadc phdm da dugc trao Giai thudng clia Hoi Nhac sT
Viét Nam, Héi Van hoc Nghé thuat tinh LAm Déng... Ngoai ra nhac st Tran Thu HuGng con tham
gia cong tac trong nhiéu chuang trinh ca nhac véi cac Dai Phat thanh va Truyén hinh Trung udng
cling nhu céac dia phuong... da xuét ban mot s6 tap ca khuc thi€u nhi nhu: Vang trang cénh véng,
TU buc gidng yéu thuong...

Ngéi truéng than thién 1a mot sang tac clia nhac s Tran Thu Hudng viét cho thi€u nhi. Xin
tran trong gidi thiéu cung cac em!

_—

Danh cho gido vién, phu huynh va tré em ti 12 tudi dén dudi 16 tudi.

Giay phép xuat ban: s6 31/GP-BVHTT, cdp ngay 23/1/2003 clia B6 Van hoa va Thong tin.

Ma s6: 8BTT195M19. In tai: Cong ty ¢ phan in Cong Poan Viét Nam, 167 Tay Son, Béng Pa,
Ha Néi. In xong va nép Iuu chiéu thang 04 nam 2019.

Gia: 10 000 dong



