


TRUDNGITHES - THRTINGUYENKHUYEN. THANHPHOBA NANG

Truong THCS - THPT
Nguyén Khuyén, TP. ba
Ndng truéc day la truong
Phé thong chuyén cdp II
Nguyén Khuyén. Trudéng
dudc thanh lap ngay
20/8/1993. Tu ngay
20/01/1997, trusng Pho
thong chuyén cap II Nguyén
Khuyén déi tén thanh
tru6ng THCS  Nguyén
Khuyén. Tu ngay
06/3/2017, trudng THCS
Nguyén Khuyén dugc déi tén
thanh truoéng THCS - THPT
Nguyén Khuyén. Truéng
dugc xay dung dong bo, bé thé, khang trang, hién dai véi dién tich 17 000 m?.

Bén canh muc tiéu gido duc toan dién, truéng c6 nhiém vu boi dudng hoc sinh gidi, hoc
sinh ndng khi€u, gop phan dao tao nguéon nhan luc chat lugng cao cho TP. Pa Nang noéi
riéng va dat nuéc noi chung. Trong cdc ki thi chon hoc sinh gidi cdp thanh pho, trudng
THCS - THPT Nguyén Khuyén 1a don vi dan dau trong khoi cac truong THCS véi khodng
97% s6 hoc sinh dy thi doat gidi, trong dé cé6 65% - 70% doat gidi Nhat va Nhi. Hoc sinh
nha trudng ludn la dai dién ctia TP. ba Nang trong cac cudc thi khu vyc, quoc gia nhu: Giai

Héi déng Su pham truong THCS - THPT Nguyén Khuyén

toan trén may tinh cam tay, Cuoc thi Cau lac bo Toan Tudi thd toan quéc, Pudng lén dinh
Olympia danh cho hoc sinh THCS, ... Nha trudng da 6 lan tham gia thi Olympic Toan Tudi
thd va Cau lac bo Toan Tudi thd toan quéc véi 32 huy chuong gom: 5 Huy chuong Vang, 10
Huy chuong Bac, 17 Huy chuong Bong, 2 cup Bac, 2 cup Dong phan thi dong doi. bac biét
trong ki thi nam 2014, hoc sinh cta trudng da doat 3 Huy chudng Vang, 2 Huy chuong Bac,
1 Huy chuong bong. Nam hoc 2014 - 2015, em D6 Hitu bat da gianh vi tri thi khoa cdp
THCS. Hing nam, nha trudng co6 tit 50% - 60% téng s6 hoc sinh 16p 9 tring tuyén vao
trudng THPT chuyén Lé Quy Don va c6 nhiéu em dé thti khoa. Nam hoc 2018 - 2019, trong
ki thi chon hoc sinh giéi cap thanh phd, trudng THCS - THPT Nguyén Khuyén da dat 21
giai Nhat, 20 gidi Nhi, 5 gidi Ba va 1 gidi Khuyén khich, v6i 100% hoc sinh du thi dat gidi.
Td nam 2005 dén nam 2010, trong chuong trinh hgp tac gita nha trudng va Hoc vién
Raffes, c6 23 hoc sinh cdia trudng vinh dy duge nhan hoc béng du hoc tai Singapore.

D€ ghi nhan cac thanh tich d6 thang 11 nam 2007, trudng THCS - THPT Nguyén Khuyén
da vinh dy dugc dén nhan Huan chudng Lao dong hang Ba ctia Chu tich nudc. Cac thé hé
hoc sinh nha trudng da néi ti€p nhau gitt viing va phat huy truyén théng hoc tap. Doi nga
thay co gido khong ngiing tim toi kién thiic méi, d6i méi phuong phap day hoc dé ngay
cang lam tot hon cong viéc ctia minh.
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CHUNG MINH TAM GI[\’C
LA TAM GIAC CAN NHU THE NAQ?

THAI NHAT PHUONG
GV. THCS Nguyén Van Trbi, Cam Nghia, Cam Ranh, Khanh Hoa

thuong gap dang toan ching minh mét

tam giac la tam giac céan. Bai viét nay
sé gidi thiéu moét s6 cach chung minh dé
gitp cac ban hoc sinh nhanh giai tét hon
dang toan nay.
Phuong phap 1. Ching minh tam giac cé
hai canh bidng nhau hodc hai géc bing
nhau
Bai toan 1. Cho tam giac ABC can tai A.
Trén cac canh AB, AC th(i tu 1ay cac diém E,
F sao cho AE = AF. Goi D la giao diém cua
BF va CE. Chiing minh rang cac tam giac
BDC va EDF la tam giac can.

Khi giai toan hinh hoc I6p 7, chung ta

L&i giai. A
E F
D
B C
Xét ABCF va ACBE c6
BC chung;

BCF = CBE (vi AABC can tai A):
CF=AC-AF=AB-AE=BE.

Suy ra ABCF = ACBE (c.g.c). (1)

Tu dé suy ra FBC = ECB.

Do d6 ABDC can tai D.

Tu (1) suy ra BF = CE.

Talai c6 DB =DC (vi ABDC can tai D).

Do d6 DF = DE.

Suy ra AEDF can tai D.

e Nhan xét. Néu mét tam giac co hai canh
béng nhau thi tam giac dé la tam giac can.

Bai toan 2. Cho tam giac ABC vuéng tai A
vGi dudng cao AH. Ké tia phan giac cla goc
HAC cat BC tai D. Chiing minh rang AABD la
tam giac can.
L&i giai.

B

A C
Ta c6 ADB=DAC +ACB (vi ADB la goc
ngoai clia tam giac ADC). (1)
T gia thiét ta c6 DAH=DAC. (2)
Ta lai c6 ACB =HAB (ciing phu véi ABC). (3)
Tu (1), (2) va (3) suy ra ADB = BAD.
Suy ra AABD can tai B.
e Nhan xét. Néu mét tam giac coé hai goc
béng nhau thi tam giac dé la tam giac can.
Bai toan 3. Cho tam giac ABC. Trén cac
canh AB, AC thit tu 18y cac diém E, F sao
cho BE + CF = BC. Cac duong phan giac
trong cla AABC céat nhau tai |. Chiing minh
rang AEIF Ia tam giac can.
L&i giai. Trén canh BC 14y diém D sao cho

BD = BE.
A

B D C

(2)



Theo gia thiét ta c6 BE + CF = BC.

Suy ra CD = CF.

Xét ABID va ABIE c6

BD = BE, IBE =IBD va Bl la canh chung.
Suy ra ABID = ABIE (c.g.c).

Do dé ID = IE.
Tuong tuta céd ID = IF.
SuyralE=IF.

Vay AEIF la tam giac can.

Phuong phap 2. Ching minh tam giac cé
hai trong cac dudng: dudng cao, dudng
trung tuyén, dudng phan giac tring nhau
Bai toan 4. Cho tam giac ABC vubng tai A.
Goi M Ia trung diém cla canh huyén BC.
Chiing minh rang AAMC can tai M.

L&i gial.
B
M
A N C

B& dé. Cho tam giac ABC co6 M, N thé tu 13
trung diém cGa AB, AC thi MN // BC va
MN = E .

2
Ban doc tu ching minh bé dé trén.
Quay trd lai bai toan.
Goi N la trung diém cla AC.
Theo b6 dé ta c6 MN // BC.
Talai c6 AB L AC.
Suy ra MN 1L AC.
Xét AAMC c6 dudng cao MN dbéng thoi 1a
dudng trung tuyén.
Suy ra AAMC can tai M.
e Nhan xét. Trong mét tam giac néu c6 dong
thoi hai trong ba dudng: dudng cao, dudng
trung tuyén, dudng phén giac ké tir cung mot
dinh tring nhau thi tam giac do la tam giac
céan.

Bai toan 5. Cho tam giac ABC c6 truc tam H.
Goi M 13 trung diém clia BC. Pudng thang di
qua H vuéng géc HM cat AB, AC theo th( tu
tai E, F. Chéing minh rang ME = MF.

A

D C

E
L&i giai. LAy diém D sao cho H la trung diém
clia CD. Theo b8 dé & bai toan 4 thi HM // DB.
Mat khac HM L EF nén HE 1 BD.
Do d6 E la truc tdm cla tam giac HBD.
Goi | 1a giao diém clia DE va HB.
Ta c6 IDH = ABH (cung phu véi géc ETI—WB).
Vi H la truc tdm cla tam giac ABC nén
ABH =FCH (cung phu géc BAC ).
Nhu vay ta c6 ADEH = ACFH (g.c.g).
Do d6 HE = HF.
Suy ra tam gidc MEF ¢6 dudng cao MH déng
thai la dudng trung tuyén.
Do d6 tam giac MEF can tai M.
Vay ME = MF (dpcm).
Céac ban hay van dung dé€ gidi cac bai toan
sau nhé.
Bai 1. Cho tam giac ABC nhon véi cac
dudng cao AD, BE, CF cat nhau tai H.
Pudng thang di qua H song song véi BC cét
DE, DF th( tu tai | va K. Chimg minh rang
AIDK la tam giac can.
Bai 2. Cho tam giac ABC véi BAC =36°,

ABC =72°. Tia phan giac clia gbc ABC cét
AC tai D. Chitng minh rang cac tam giac
ABC, ADB, BCD la tam giac can.

Bai 3. Cho tam giac ABC can tai A. Trén
canh AB lay diém E va trén tia déi tia CA lay
diém F sao cho CF = BE. Goi | 14 giao diém
cla EF va BC. Budng thang vuéng goéc Vi
EF tai | cat AF tai D. Chiing minh rang AEDF
la tam giac can.

(3)
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® Xi nay m%.

Bén gi dimng doi con do
Bén gi c6 nhing tau to cap bd
Bén gi c6 & Hué tho
Bén gi ma Bac ngay xua lén dudng
Bén gi tén tinh yéu thuong
Bén gi tén goi mét phudng, mét séng Ban kinh c6 & hinh tron

Bén gi lién tinh ngudi déng
Bén gi ma me Sudt céng sang ngdi
Bén gi sudi Yén ké noi
Bén gi la chén ra doi séng La
Bén gi xua cat nudc ta
Bén gi ai c6 di xa nhd vé
Vira tai gidi lai dam mé
Ban nao giai dung sé bé ngay qual

AETTED (177256 194)

DBan gi?

Ban két ma thang xoi ngon nhét nhi

Ban xang cdm Itta nhé ghi
Ban rong xe, ganh cu di doc dudng

Bén cau xich dao chia phuong
Ban x6 sé khach mua thudng muén may

Ban ruou mua ubng dé say
Ban chim khéng khéo hang bay mét lién

Ban tru khéng & lai dém
Béan dé ti s6 tré nén nguoc doi

Ban nuéc phan quéc tay trdi
Ban ddo ba phia bién khoi v6 vé

Ban thubc theo dung don ké
Ban con chj Dau tai té noi long

Tram ngdi can nhac, dém dong
Quyét dinh danh séach thudng trong ki nay!

Nhan xét. Ki nay Vua Téu rat vui
mung khi nhan dugc rat nhiéu cau

voneha trd I0i cla cac than dan & khap noi
trong ca nuéc gli vé. Nhung chi c6 nam than
dan dudc Vua Téu tang qua dd la: Nguyén
Xuan Tai, 6E, THCS Dang Thai Mai, TP.
Vinh, Nghé& An; Nguyén Son Hai, 6AS5,
THCS Gidy Phong Chau, Phu Ninh, Phu
Tho; Pham Thi Ngoc Huyén, 7TE, THCS Vinh
Tuong, Vinh Tudng, Vinh Phuc; Pham
Quynh Mai, 7D, THCS Nguyén Hién, Nam
Truc, Nam Dinh,; Tran Théo Linh, 7B, THCS
Hoang Xuan Han, Blc Tho, Ha Tinh.

VUA TEU

VUA TEU
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“ m “n“ Il“ Hinh vé nao trong cac hinh sau c6 nhiéu nhat cac dic diém giéng véi hinh
da cho.

A B C D E

PO THI THUY NGOC
Phé Trudng phong Giao duc Trung hoc, SG GD&BT Ninh Binh
(Suu tam va gidi thiéu)

Yem®» DIEN HINH CON THIEU (TTT2 s6 194)

Quy luat. TU trai sang phai, vi tri cla chdm t6 mau xanh dich chuyén dan 1&n trén, sau dé dich
chuyén dan xuéng, roi lai dich chuyén dan lén.
Do d6 phai chon hinh B thay vao ddu chdm hi.

Nhan xét. C6 nhiéu ban tham gia gidi bai, hau hét
@ cac ban c6 dap an dung, mot s6 ban dién dat chua
HoncHa: IO rang. Cac ban sau lap luan chat ché dugc thudng
ki nay: Pham Vi Hoang, 8A, THCS Ly Tu Trong, Binh
Xuyén, Vinh Phac; Nguyén Tran Anh Duy, 6C, THCS
Nguyén Cao, Qué V8, Bac Ninh; Vii Thanh Ngan, 7A, THCS
Nguyén Hién, Nam Truc, Nam Dinh; Duong Nguyén Khanh,
6A3, THCS Lam Thao, Lam Thao, Pha Tho; Nguyén Hoang
Long, 6B, THCS Nhit Ba Sy, Hoang H6a, Thanh Héa.
Céc ban sau c6 16i gidi dung dudc tuyén duong: Nguyén Tri
Diing, 6A3, THCS Lam Thao, LAm Thao, Pha Tho; Nguyén
Phuong Ngéan, 7D, THCS Van Lang, TP. Viét Tri, Pha Tho;
Pham Quynh Mai, 7D, THCS Nguyén Hién, Nam Truc, Nam
Dinh; Doan Hanh Dién, 7TA, THCS Lé Thanh Nghi, Gia Léc,
Hai Duong; Lé Phu Quang, 6D, THCS Nhir B4 Sy, Hoang
Hoba, Thanh Héa.

NGUYEN XUAN BINH
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JTEITED Problem 4(194)

From what Bob says, it implies that he must
have an odd number.

After Bob’ s saying, Mark can be sure about
what he says only if the sum of the other
numbers can be broken down into 2 odd
integers and there is only one way to do that.

The only triplet that satisfies that condition is
(6, 3, 1). It means that Mark’s number is 6
and Bob’s number can be 3 or 1.
Nhan xét. Ki nay khong ban nao cé I6i giai
dung, phan thudng xin gac lai ki sau.

PO BUC THANH

INTERNATIONAL .+« (Tiép theo trang 9)

28. Both boy A and girl B, who are brother
and sister, started to walk from home to
school at the same time on the same route.
Each of them walk at a different constant
speed.

If both boy A and girl B walk 1 kilometer, boy
A will take 5 minutes less than girl B. One
day, both children started to walk to school at
the same time.

When boy A walked one - fifth of the whole
distance from home to school, he stopped
and walked back to home to get his
homework. He spent 10 minutes at home for
finding his homework. Then he again walked
from home to school.

On the way from home to school girl B did not
stop walking and spent 2.5 hours in total.
Eventually, both boy and girl reached school
at the same time.

How long the distance of the route from home
to school, in kilometers?

Problem 5(196). Given that A =

Find the value of the expression: B =

Céac ban héy giai bai toan sau bang tiéng Anh va giii vé toa soan nhé!
Nam ban co bai giai tét nhat sé dudc nhan qua.

(t—u)(v-w) 2018
(U-v)(w—t) 2019
(t=v)(u—w)
(t—u)(v—w)
TS. DO BUC THANH

GV. Trudng lién cép Tiéu hoc va THCS Ngbi Sao Ha Noi

29. Find the sum of all distinct prime factors of

504 +51% +1.

Bonus Question
(Student may or may not give the answer)
A correct answer is worth 20 points. An
incorrect answer is deducted 7 points and 0
point for blank answer. In the case that an
answer is not integral, students have to put
the most nearest integral answer. Students
have to answer the last five digits in the case
that the answer from calculating is more than
5 digits.
30. The distance of the straight road from
Jack’s home to Ann’s home is 77 kilometers.
Jack departed his home at noon (12:00)
forward to Ann’s home. When Jack reached
Ann’s home, he immediately left Ann’s home
backward to his home.
A little while after noon, Ann departed her
home forward to Jack’s home. Likewise, at
once Ann reached Jack’s home, she
immediately left Jack’s home backward to her
home.
Both Jack and Ann travelled on the straight
road without taking a rest on the way.
Ann reached her home at time 16:58.
On the way, after Ann left her home for 13.5
kilometers to travel to Jack’s home, at this
moment, two of them passing each other.
Then, both of them continued to travel until
reaching the home of the other party, then
traveling back to their own home. They
passing each other again on the way back to
their own home at the point 8.5 kilometers far
from Ann’s home. At what time did Jack
reach his home? (Student must answer in
term of 4-digit number. For example, at the
time 13:25 the answer is 1325 or at the time
17:54 the answer is 1754).

(&)
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INTERNATIONAL TALENT
MATHEMATICGS CONTEST (ITMC) 2019

GRADE 07

Time allowed: 90 minutes

cac nudc

ThS. THAI THI THANH HOA

T6 pho t6 Toan - Tin, trudng THPT chuyén Ha Noi Amsterdam
(Suu tam va gidi thiéu)

Part 1: Questions no. 1 - 12, each correct
answer is worth 4 points, 1 point for a blank
answer, and 0 point for each incorrect answer
1. Let x be the solution of the following linear

. 25 20 (20 25
equation | — [X ——=| — |X
(61) 18 (18]

57
What integer is closest to x ?

A-2 B.-1 C.O0 D. 1 E.2

2. Let t, m, ¢ be real numbers satisfying

21=3 3M=4 4°=%2 Whatistx m x ¢

equal to?
1 2

A—- B. = C.1 D.3 E.O
3 3

3. Given two fractions in simplest form %, %

where a, b, ¢, d are positive integers, define

the median fraction of %% to be the

a+c

simplest form of b= d
+

For example: the

median fraction of l E is
3 3

What is the median fraction of 2—10 L

A gt o1
180 38 19
E. None of A to D.

4. Let ABCD be a quadrilateral. The ratio of

the interior angles of ABCD s
ZA /B £C. 4D =2:5:6:1.
Find ZA + /B.
(o] (o) (o] (0]
p 1807 g 3007 o 5407 5 900
7 7 7 7

E. None of Ato D

5. Let ABCD be a trapezoid where AB // CD,
AB =29 and CD = 116. The point E is on CD

where AE = 20, BE = 21 and ZAEB = 90°.
What is the area of ABCD?

A. 870 B. 1027.5 C.1050 D. 1450
E. the information is not sufficient to determine.
6. Given that ABC is a triangle with

/BAC =48° D, E and F are points on AB,
BC, and CA respectively where DE bisects
/BDF and FE bisects ZCFD. What is ZDEF
equal to?

A.24° B.44° C.57° D.66° E.114°

7. For all goods in a shop, the selling prices
give 10% profit. A customer makes a bargain
to buy a commodity; a salesclerk agrees to
give a discount of p% from the selling price.
It turns out that the customer paid for the
commodity an amount of money, which is
equal to the cost of the commodity.

Which one of the following integers is closest
to p?

A 5 B.9 c.10 D.11 E.15

8. Let x be the largest negative integer and y
be the smallest possible absolute value of
integers.

What is the value of x2°'8 + 2018.y%%61 2

A1 B.0 C. 2018
D. 2019 E. None of Ato D

9. Let n be the largest 4-digit number which
is divisible by 20 and 18. If n is divided by
2018, the remainder is equal to r. Which one
of the following numbers is the sum of all
digits of r?

A 9 B.10 C.17 D.19 E.21

10. Consider the statement “Among positive
numbers 1 to n, there are 25 prime numbers”.

O



The statement is false, if n = 20 since there
are only 8 prime numbers namely 2, 3, 5, 7,
11, 13, 17, 19. If n = 100, the statement is
true.

How many values of n not equal to 100
make the statement true?

A 0 B. 1 C.2 D.3 E. 4

11. Jane plans to save an amount of money
from her salary in order to purchase a
smartphone as follows:

e 1°' month: save % of the smartphone price.

¢ 2" month: save an amount of money which
is 190 baht less than the first month.

e 3 month: save 3150 baht.

The sum of 3 month-saved money is equal
to the price of the smartphone. When Jane
purchases a smartphone at a shop, she gets
10% discount from the price. How much
money in baht does Jane get a discount?
(Note that baht is the currency of Thailand.)
A. 250 B.592 C.600 D.5920 E. 6000
12. The ITMC staffs planned to prepare
rooms for a group of the ITMC participants.
The staffs found that by using all the rooms
of a hotel, the arrangement could be of two
types as follows,

Type I: 3 participants per room will leave 7
participants without a room,

Type Il: 5 participants per room will leave 3
empty rooms.

If there are m participants in the group and
the hotel has n rooms for the group of ITMC
participants, find m + n.

A 9 B. 11 C.23 D.40 E.51

Part 2: Questions no. 13 - 24, each correct
answer is worth 6 points, 1.5 points for a
blank answer, and 0 point for each incorrect
answer.

13. Consider the following statements:

(1) If a is a real number and a? = 64 , then a
is equal to 8.

(2) If a is equal to 21, then a% = 441.

(3) If a is a real number and a°® = 64 , then a
is equal to 4.

(4) If a is equal to 4, then a° = 64.

How many of the 4 statements are (is) true?
A 0 B. 1 C.2 D.3 E. 4

14. Let n be the smallest positive integer

satisfying the following statement
1 1 1 1

+ + fot—

1x2 2x3 3x4 nx(n+1)

Find the sum of all digits of n.
A 1 B.2 C.5 D.9

15. Given that P :%xgxgx... 9998

7797 9999
Which one of the followings is true?
A.P=0.0004 B.P<0.0004 C.P>0.02
D.P=0.02 E. 0.0004 <P <0.02

16. In geometry, we can prove that the three
angle bisectors of any triangle always
intersect at a point and the perpendicular
bisectors of three sides of any triangle
always intersect at a point.

A student constructs the three angle
bisectors of triangle ABC intersecting at point
P and the perpendicular bisectors of three
sides of ABC also intersecting at point P.
Which one of the following statements is
true?

A. ABC is a right triangle

B. ABC is an isosceles triangle with AB = AC
C. ABC is an equilateral triangle

D. ABC is a scalene triangle

E. ABC is an isosceles triangle with BA = BC

17. Given 4 wooden sticks of length 2, 5, 6, 1
meters respectively.

Three of the four sticks are taken to
construct a triangle without cutting the sticks.
Which one of the following statements is true?
A. Only one triangle can be constructed, and
it is obtuse.

B. Only one triangle can be constructed, and
it is acute.

C. Exactly two triangles namely one obtuse
triangle and one acute triangle can be
constructed.

D. Exactly two acute triangles can be
constructed.

E. Exactly two obtuse triangles can be
constructed.

18. Given an isosceles triangle ABC with

base BC and a vertex A. D is the midpoint of
BC. Consider the following statements.

(1) AB =AC (2) ZABC = /ACB
(3) AD L BC (4) #BAD = /CAD

>0.9.

E. 11



How many above statements are (is) true?
A. 0 B.1 C.2 D.3 E. 4

19. Let n and r be positive integers satisfying
the followings conditions.

(1) When 2018 is divided by n, the remainder
isT.

and (2) When 2561 is divided by n, the
remainder is r. What is the sum of all
possible values of r?

A. .27 B.389 C.418 D.543

E. the information is not sufficient

20. Let x, y, z be positive integers less than
or equal to 2018 satisfying the equation

|x - y|2018 +|x - z|2561 =1. Given that S is

the largest possible value of x + y — z.

Find the remainder when S is divided by
100.

A. 50 B. 53 C.55

E. the information is not sufficient

21. How many values of integer n are there

D. 57

such that 250 is an integer?
n

A 4 B.8 C.12 D.16 E.20

22. Define an “ITMC number” to be a 4-digit
number whose digits are all different and the
sum of any 3 digits is always a prime
number.

For example, 2019 is not an ITMC number
since 2+ 1+ 9 =12 is not a prime number.
Find the difference between the largest ITMC
number and the smallest ITMC number.

A. 6192 B. 7774 C. 7792 D. 8334 E. 8352

23. A positive integer n that can be written as
a product of two positive integers which are
greater than 1 is called a composite number.
For example, 6 is a composite number since
6 =2x3but7is not.

Let n be a composite number which is not a
perfect square.

Consider the following statements.
Statement 1. There exists a positive integer

d such that n is divisible by d and 1<d < NS
Statement 2: There exists a positive integer

d such that n is divisible by d and Jn<d<n
Which one of the following is true?

A. Both statement 1 and 2 are true.

B. Statement 1 is true and 2 is false.

C. Statement 1 is false and 2 is true.
D. Both statement 1 and 2 are false.
E. The information is not sufficient.

24. Consider the following pattern:

row 1 2

row 2 S 8

row 3 11 14 17

row 4 20 23 26 29

row 5 32 35 38 41 44

What row is 2018 in?
A.35 B.36 C.37 D.63 E.o64
Part 3: Questions no. 25 - 29, each correct
answer is worth 7 points, and 0 point for
each incorrect or blank answer.
In the case that an answer is not integral,
students have to put the most nearest
integral answer. Students have to answer
the last five digits in the case that the answer
from calculating is more than 5 digits.
25. A food shop sets the selling price of a
box of supplementary food fifteen times of its
cost. The shop offers a promotion that each
customer will get 60% off the selling price. In
selling a box of supplementary food, the
customer gets discount 495 baht, what is the
profit?
(Note that baht is the currency of Thailand)
26. Given an isosceles triangle ABC with BA
= BC = 2. CA is longer than BC. Use a
compass to construct a circle at C as the
center and a radius BC. The circle intersects
CA at D. AB is extended from point B to
intersect the circumference at E. That
obtains B as the midpoint of AE.
Find the measure of ZBDC.
27. At a party, there are n people consisting
of men and women. Each one has to shake
hands with the each of the others in the party
once.
It found that the number of handshakes
between women is 2561 more than the
number of handshakes between men.
Find the possible smallest value of n.

(Xem tiép trang 6)
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VU “DANH BAN TRONG
PHONG TIN HOC”

TRAN PHUONG NAM
(Ghi theo cau chuyén ctia tham tir Sé Léc Céc)

Plia’al cing tham i S& Li¢ Co

in ¢6 vu danh ban & phong Tin Thay Hiéu trudng:
hoc nhanh chéng gay - Thé nao? Anh xem cac may
sting s6t cho ca trudng. tinh thi ich lgi gi? C& giao

Nan nhan la mét ban gai rat
hién lanh, it néi. Chuyén
xay ra trong gid nghi,
thay giao khéng c6 mat
3 phong may. BPuong
nhién la nan nhan

cho gido vién chd nhiém

mai ludn phu huynh dén.

Khéng ra thi cho nghi
hoc.

Thay day Tin hoc

: sau khi xem mot
biét rd6 thd pham va

cac ban c6 mat déu
biét. Nhung khi thay 4

Higu trudng va thay | | 74 4 2543259 f

luot cac may tinh
bu6c dén bén thay
Hiéu trudng noi

. nho:
day Tin hoc hai thi

g 2 R i Ix - Em tim ra thd
tat ca déu im lang.

pham réi anh a.
C6 hoc sinh da

ndi véi em.

Ngoai nan nhan
con cd 15 ban co
mat, trong dé cb
thd pham.

Thay Hiéu trudng
néi rat nhiéu vura dé

Thé r6i, thay day
Tin hoc kéo thay
Hiéu trudng dén

gido duc, vira dé nan xem trén man hinh

nhan hoac ban nao
d6 cho biét thi pham
nhung van chi 1a nhiing
anh mat nhin thay,
khéng néi ra diéu gi.

clia mét may tinh.
Thay Hiéu trudng
ngac nhién:

- Chi c6 mét day sé
thé nay thi lam sao ma

Thay day Tin hoc yéu cau biét dudc diéu gi?

tat ca hoc sinh ra khoi phong
may va thay di xem ting chiéc
may tinh.

Thay day Tin hoc tuai cudi:
- Pay la nhing con sd biét noi
thay a.



C4 hai cung nhin vao day sé:
241125172515 11

Thay Hiéu trudng cang ngac nhién.

Thay day Tin hoc:

- Bay gid thay c6 thé moi dang thd pham
clng nan nhan lén phong thay dé lam viéc
duoc roi. Téi dé nghi nha trudng x{ li nghiém
dé lam guong cho cac em hoc sinh.

Thé nao? Cac ban cb thé biét ai la thii pham
khéng? Vu nay chua céan téi Sé Léc Céc vao
cudc nhé! Ma biét dau Sé Léc Cée lai bo tay
voi vu hay?

P Két qua g (TTT2 s 194)
VU AN MAT
BUC TRANH QUY

R6& rang 6ng giam déc khéng biét chuyén luc
soat tat ca bao tang. Vay ma khi Sé Léc Coc
noi véi 6ng giam déc da tim thay bic tranh thi
ong dy dén dang vi tri gidu bdc tranh, nhu vay
rd rang 6ng giam déc chinh [a tong pham.
Nhéan xét. Cac ban tham t& nhé sau
@ da c6 lap luan chat ché, va c6 trinh
HoneHA® bay sach dep dudc thudng ki nay:
Phan Quang Triét, 6B, THCS Dang Thai Mai,
TP. Vinh, Nghé An; Nguyén Tran Anh Duy,
6C, THCS Nguyén Cao, Qué Vo, Bac Ninh;

D& Thi Thu, 7D, THCS Nguyén Hién, Nam
Truc, Nam Dinh; Lé Dduc Anh, 6A3, THCS
Lam Thao, Lam Thao; Bui Quang Théng, 8B,
THCS Van Lang, TP. Viét Tri, Pha Tho.

Céc ban “tham t&” sau dudc khen: Nguyén
Phuong Ngéan, 7D, THCS Van Lang, TP. Viét
Tri, Pha Tho; Nguyén Thi Khanh Huyén,
Nguyén Duy Thai Viét, 8A, THCS Cao Xuan
Huy, Dién Thanh, Dién Chau, Nghé An;
Pham Vi Hoang, 8A, THCS Ly Tu Trong,
Binh Xuyén, Vinh Phuc.

NGUYEN DUY KHUONG

BAN POC CO THE DAT 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 Tubi tho 2: C169.1; Téng tap
Toan Tubi thd 1 ndm 2018: C169.2;
Té6ng tap Toan Tu6i tho 2 nam 2018:
C169.3; Tong tap Toan Tudi tho 1
nim 2017: C169.4; Téng tap Toan
Tudi tho 2 ndm 2017: C169.5.

D



MOT SO BAI TOAN TO HOP TRONG
CAC DE THI CHON HOC SINH GIOI TOAN LGP 9

NGUYEN BUC TAN
TP. H6 Chi Minh

rong céac ki thi chon hoc sinh gidi toan
Tldp 9, thi vao I6p 10 THPT chuyén toan
cia mét s6 dia phuong, cac thi sinh
thudng gdp cac bai toan t6 hop. Dang toan
nay kha khoé vi khong coé phuong phap chung
dé€ gidi, cac thi sinh can biét van dung céc
kién thuc nhu: phuong phép phan ching,
nguyén li Dirichlet, nguyén i cuc han, nguyén
tdc béat bién... Bai viét nay xin gidi thiéu mot
s6 bai toan té hop trong mét sé dé thi.
Bai toan 1. Cho hinh vuéng ABCD va 2018
dudng thang thda man hai diéu kién sau:
i) M6i dudng thang déu cat hai canh d6i cla
hinh vuéng.
i) M&i duong thdng déu chia hinh vuéng

thanh hai phan cd ti sé dién tich 13 %

Chtng minh rang trong 2018 dudng thdng dé6
cé it nhat 505 dudng thdng déng quy.

(Bé thi chon HSG Idp 9, tinh Vinh Phuic,

nam hoc 2017 - 2018)

L&i gial.
A M E B
L
H A F
T
D N G C

Xét hinh vuéng ABCD c¢6 E, F, G, H lan luct
la trung diém clia cac canh AB, BC, CD, DA.
Gia st dudng thang d cat cac canh AB, CD
lan luot tai M, N va cét FH tai | sao cho
Samnp _ 1 )

Sgvne 3

Ta lai c6 HI, FI th( tu la cac dudng trung binh
clia cac hinh thang AMND, BMNC nén

i AMSDN L BM:ON
2 2
Tir (1) va (2) suy ra ~2AMFDON) _ 1
AD(BM1CN) 3
poas -1
FI 3

Nhu vay mbi dudng thang trong 2018 dudng
thdng da cho chia dudng trung binh ctia hinh
vudng theo tilé 1a 1 : 3.
Co6 bén diém la |, L, K, T théa man tinh chat
trén. Ta c6 2018 dudng thdng, mbi dudng
thdng di qua it nhat mot diém trong bon diém
d6. Ma 2018 : 4 =504 (du 2).
Do dé theo nguyén li Dirichlet thi ton tai it
nhat 504 + 1 = 505 dudng thang déng quy.
Bai toan 2. Trén ban c6 100 tdm thé dudc
danh sé tir 1 dén 100. Hai ngudi A, B lan luot
moi ngudi 1dy mot t&m thé sao cho néu ngudi
A 14y t&m thé danh sé n thi dam bao ngudi B
chon dudc tdm thé danh s6 2n + 2. Hoi ngudi
A cb6 thé 18y dudc nhiéu nhat bao nhiéu tam
thé trén ban théda man yéu cau trén?

(Dé thi chon HSG Idp 9, TP. Ha NGi,

nam hoc 2016 - 2017)

L&i giai. Vi ngudi B 18y dudc tam thé danh
s6 2n + 2 nén ta ¢6 2n + 2 <100, suy ra
n <49.
Do dé A chi dudc 18y cac tdm thé danh sé tir
1 dén 49.
Ta chia cac s6 1; 2;...;
nhu sau
e {1, 4}, {3, 8}, {5, 12}, ...,
nhém).
e {2, 6}, {10, 22}, {14, 30}, {18, 38} (gobm 4
nhém).

49 thanh 33 nhom

{23, 48} (gébm 12

(12



o {25}, {27}, {29}, ..., {49} (g6m 13 nhom).

o {26}, {34}, {42}, {46} (g6m 4 nhém).
Ta thay trong 49 sé trén thi ngudi A chi chon
dudc nhiéu nhat 33 s8& (6 méi nhém chon 1
s0).
Gia st ngudc lai ngudi A chon nhiéu hon 33
s6 thi theo nguyén Ii Dirichlet ton tai hai s&
thuéc cung moét nhém.
Vay A cé thé 18y nhiéu nhat 33 tdm thé.
Vi du c6 mét trudng hop lay cac tdm thé cla
ngudi A théa man yéu cau dé bai la 1, 3, 5,
.., 23, 2,10, 14,18, 25, 27, 29, ... , 49, 26,
34, 42, 46 thda man dé bai.
Nhan xét. Trong bai nay ta da chia cac sé
vao cac nhom dua vao diéu kién cla dé bai,
néu ngudi A chon sé n thi ngudi B sé chon
ngay sé6 2n + 2.
Bai toan 3. Cho 625 s6 tu nhién lién tiép tir 1
dén 625. Ta chon ra 311 sé trong cac s trén
sao cho khoéng c6 hai s6 nao c6 téng bang
625. Chiing minh rang trong 311 s& dudc
chon c6 it nhat mét s 1a sé chinh phuong.
(Bé thi chon HSG I6p 9, tinh Hung Yén,
nam hoc 2017 - 2018)
L&i gidi. Ta chia 625 s6 tu nhién da cho
thanh 311 nhém. Nhém 1 gom sé 1 va s6
624, nhém 2 gom s6 2 va sé 623, nhém 3
gbm s6 3 va s6 622, ..., nhém 48 gdém sb 48
va s6 577, nhéom 49 gém sé 50 va s6 575,
nhém 50 gobm sé 51 va sé 574, ... , nhém
223 gom sb 224 va s6 401, nhém 224 gém
s0 226 va s6 399, nhom 225 gom s6 227 va
s6 398, ... , nhédm 310 gébm sé 312 va sé
313, nhdm 311 gdm cac s6 chinh phuong la
49, 225, 400, 576, 625.
Xay ra hai trudng hop nhu sau:

e Néu trong 311 s6 d6 cO it nhat mot sé
thuéc nhém 311 thi ta c6 dpem.

e Néu trong 311 s6 d6 khong cb6 s6 nao
thuéc nhém 311 thi theo nguyén Ii Dirichlet
ta c6 it nhat hai s6 thudéc cung mét nhém
trong 310 nhém con lai. Hai s& d6 cé tdng
bang 625 (mau thuan véi dé bai).

Suy ra dpcm.
Nhan xét. Trong bai nay ta da chia cac sé
vao cac nhéom sao cho téng hai sé trong
nhém bang 625 dé khéng cé hai sé nao
trong 311 s6 thudc cung moét nhom.
Bai toan 4. M6i diém ctia mat phang dudc td
bdi mét trong ba mau: do, xanh hodc vang.
Chiing minh rang ludn tén tai hai diém A, B
c6 cung mau va AB=1.
(Dé thi chon dbi tuyén HSG Idp 9,
truong THPT chuyén Ha No6i - Amsterdam,
nam hoc 2017 - 2018)
Laoi giai.

Gia st khong c6 hai diém nao cuing mau ma
khoang cach clia ching bang 1.

Ta xét hinh thoi EFGH ¢6 canh bang 1 va
g6c E bang 60°.

Ta c6 tam giac EHF déu nén EF = FG = GH
=HE=FH=1.

(Xem tiép trang 22)
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cm Kl 42

Tim s6 nhd nhat trong cac s6 ¢b ba chit s6 ABC. Biét rang sé trung binh céng cla

Ta c6 dang thiic

HA x HA x HA = HANOI
Pbat x =HA,y =NOI. Theo bairata c6

x2 =xx1000 +y, véi x,ye N, 10 < x <99,

0 <y <9909.
Viy>0 nén x3=1000x+y >1000x
= x2 >1000 > 961= 31 = x > 32.
Vi y <999 nén x> —1000x < 999. (1)
Néu x >33 thi
x3 —=1000x = x(x% —1000)
>33x89 = 2937 > 999 (mau thuan vdi (1)).
Suy ra 32<x <32 hay x =32.
Vé6i x =32 tacod
32x32x32=32768 =32x1000 + 768.
VayH=3,A=2,N=7,0=6,1=8.
Nhan xét. Loi gidi trén cla ban Lé Vi
@ Quang, 6D, THCS Nhi{r Ba Sy, Thi tran
But Son, Hoang Ho6a, Thanh Héa.
HONGHA™ Ngoai ban Quang, cac ban sau day cé
15i gidi tét dugc thudng ki nay: Nguyén Hiu Tuén
Anh, 6C, THCS Nguyén Cao, Viét Hung, Qué V3,
Bac Ninh; Pham Vii Hoang, 8A, THCS Ly Tu
Trong, Binh Xuyén, Vinh Phuc; D6 Ngoc Tién,
6A3, THCS Ldm Thao, Ld&m Thao, Pha Tho; Vi
Tra My, 6A1, THCS Gidy Phong Chau, Phu Ninh,
Pha Tho; Nguyén Hoang Nguyén, 7A, THCS
Xuan Diéu, Can Léc, Ha Tinh.
Cac ban sau c6 [0 gidi dung duoc khen ki nay:
Tran Céng Ninh, 8A4, THCS Gidy Phong Chau,
Phu Ninh, Pha Tho; Ngé Hiu Hoang, 9C, THCS
Dang Thai Mai, TP. Vinh, Nghé An.

e TTT

-~ o

cac s6 ABC, ACB, BAC, BCA, CAB, CBA c6 chii s6 hang don vi la 1.

PHUONG VY (Suu tdm va gidi thiéu)

Yo Kl 40 (TTT2 s 194)

HUUNG DAN <+« (Tiép theo trang 27)
C

Bai 5. B

F E

Ta chia luc giac déu ABCDEF thanh 6 tam giac
déu canh 4 cm chung dinh O nhu hinh v&.

Theo nguyén li Dirichlet thi c6 it nhat 4 diém
trong 19 diém da cho nam trong hay trén canh
mot trong 6 tam giac d6. Khéng mat tinh tdng
quat gia s tam giac d6 1a OAB.

Ta chia tam giac déu OAB trong tam G thanh 3
t(r giac noi ti€p vGi GM L AB; GN L OB; GP L OA.
Vi AOAB déu canh bang 4 cm, c6 dudng cao c6

443 43

do dai 1a T3=2£ (cm) = GA == °m.

Céac tir giac GMBN, GMAP, GPON th(t tu noi
tiép dudng tron dudng kinh GB, GA, GO déu

43

bang —— cm.
< 3

Theo nguyén li Dirichlet ton tai it nhat 2 diém
trong 4 diém dang xét ndm trong hay trén canh
mot trong 4 ti giac ndi trén. Khong mat téng
quat gia st tir giac d6 1a GMBN.

Suy ra khodng cach giita hai diém d6 khong

vugt qua duong kinh GB :$ cm cla dudng

tron ngoai ti€p tir giac. Suy ra dpem.
NGUYEN THANH GIANG
(GV. THPT chuyén Hung Yén)




CONM WL TINR

m (TTT2 s6 194)
CO CHAC HAY KHONG?

E'E
B N C
A F M

Vi BC // AD nén CBD =BDA (so le trong).

Vi BC = CD nén tam giac BCD céan tai C, tu
d6 CBD = CDB.

Suy ra BDA = CDB.

Do d6 DB Ia tia phan giac ciia CDA.

Goi E’ 1a giao diém clia AB va CD.

Xét tam giac E'AD c6 ADE’ = 45° = DAF’
nén tam giac E’AD vubng can tai E’.

Vi BC // AD nén ta dé& dang chiing minh tam
giac E’BC vubng can tai E’.

Vi M, N Ian luct |a trung diém ctia AD va BC
nén E’'N va E'M déu Ia tia phan giac cla gbc
AE'D.

Do d6 E’, N, M thdng hang, tic |a E’ trung véi
E va EM vuéng géc véi BC va AD.

Xét tam giac vuong can EBC c6 dudng trung
tuyén EN, suy ra 2EN = BC.

Ha BF vudng géc véi AD (F thuéc AD).

Vi DB la tia phan giac clia CDA nén BF = BE.

Ta c6 t giac BNMF la hinh chr nhat (vi cé ba
gbc vudng) nén BF = NM.

% KHONG NHO HON!

Bai toan. Hong ndi v6i Ha: “Trong moi tam gidc c6 moét géc bang 60° thi
canh da&i dién vGi goc d6 khdng nhd hon % chu vi tam giac”.

Theo céac ban thi Hong néi dung hay sai? Vi sao?

PHAM TUAN KHAI (Ha N6i)

Suy ra MN = BE < BC = 2EN.
Nhan xét. Cac ban sau c6 I6i giai
@ didng dugc thudng ki nay: Pham Thij
HONGHA"  Ngoc Tuyét, 7TE THCS Vinh Tudng,
Vinh Tudng, Vinh Phic; Trdn Quy Duong, 8A
THCS Thach That, Thach That, Ha Néi; Tran
Anh Vi, 8A, THCS Hop Tién, Nam Sach, Hai
Duong; Ngé Thi An Binh, 7TE, THCS bang

Thai Mai, TP. Vinh, Nghé An.
VU PINH HOA

PUOC THUONG Ki NAY
Tran Diuc Huy, 7A, THCS Hoang Xuan
Han, Pdc Tho; Nguyén Hoang Nguyén,
7A, THCS Xuan Diéu, Can Léc, Ha Tinh;
Nguyén Buc Hoc, 6D, Lé Van Quang
Trung, 9B, THCS Ly Nhat Quang, D6
Luang; Ngé Thi An Binh, 7TE, THCS Dang
Thai Mai, TP. Vinh, Nghé An; Ta Kim
Nam Tuén, 7A2, THCS Yén Lac, Yén Lac,
Vinh Phuc; Lé Phu Quang, Truong Ngoc
Thu Trang, 6D, THCS Nhit B4 Sy, Hoang
Hbéa, Thanh Héa; Luong Minh Hiéu, 8C,
THCS Van Lang, TP. Viét Tri, Pha Tho;
6C1, THCS
Archimedes Academy, Q. Cau Gidy, Ha
Noi; Nguyén Anh Thu, 6A3, THCS K& An,
K& Sach, Séc Trang.

Nguyén Tran  Kién,

(15)
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e, GIAN
qua

Bai 1(194). C6 hai loai xe trong tai 4 tan va
11 t&n. N&u mbi xe chd dung trong tai thi can
moi loai may xe dé chd hét 58 tan hang?

LJi giai. Goi s6 xe trong tai 4 tdn, 11 tan lan

luctla x, y (v6i X, y € N).

Taco 4x + 11y =58. (1)

Vi 4x chia hét cho 2, 58 chia hét cho 2 nén
11y chia hét cho 2.

Suy ra y chia hét cho 2 (vi (2, 11) = 1).

Vi x 1a s6 tu nhién nén tir (1) suy ra 11y < 58.
Do dboy<6.

Suyray e {0; 2; 4}.

e Néuy = 0 thi 4x = 58 (loai).

e Neuy=2thid4x +22=58,suyrax=29.

e N&u y = 4 thi 4x + 44 = 58, suy ra x khéng
la s6 tu nhién (loai).

Vay c6 9 xe trong tai 4 tadn va 2 xe trong tai
11 tan.

Nhan xét. BDay la moét bai tap tim nghiém
nguyén kha dé dang véi hoc sinh 16p 6, 16p 7
nén nhiéu ban tham gia va giai dang. Cac
ban sau c6 cach lap luan ngan gon va trinh
bay dep: Tran Bic Huy, 7A, THCS Hoang
Xuan Han, DGc Tho; Nguyén Hoang
Nguyén, 7TA, THCS Xuan Diéu, Can L6c, Ha
Tinh; Nguyén Duc Hoc, Nguyén Tat Quan,
Lé Van Quang Hiéu, 6D, THCS Ly Nhat
Quang, D6 Luong, Nghé An; Lé Pht Quang;
Truong Ngoc Thu Trang, 6D, THCS Nh{ Ba
Sy, Hoang Hoéa, Thanh Héa; Ta Kim Nam
Tuén, 7TA2, THCS Yén Lac, Yén Lac, Vinh
Phic; D6 Thuy Duong, 6E, THCS Huing
Vuong; Nguyén Son Hai, 6A5, THCS Gidy
Phong Chau, Phu Ninh; B Ngoc Hai, Chir

Lé Phuong Linh, 7TA3, Pham Hoang Anh,
7A4, THCS Lam Thao, Lam Thao, Phu Tho;
Hoang Anh Khoi, Luong Khanh Nhat Minh,
Nguyén Tran Kién, Nguyén Triét Khoa,
Nguyén Minh Hai, 6C1, THCS Archimedes
Academy, Q. Cau Gidy, Ha Néi.

PHUNG KIM DUNG

3 3 3 3 3

Bai 2(194). Cho A=>__> 9 11

1 3 6 10 15
133 158 178 1993
- + - +.. :
21 28 36 4950

So sanh A véi 814.
Ldi giai. Ta co
A3 8 7 9 1f 13° 15

2 2 6 12 20 30 42 56
173 1993

——t..t
72 9900

=32, 1+l - 52, l+l +72 l+l
2 2 3 3 4

-92, l+lj+...+1992. l+L
4 5 99 100




e [E 8 (B 1) 7 ¢
2 2] (3 3) |4 4

(92 1), 1972 1997 ) 1997
5 5 ) 7[99 99 | 100

2 2
199 o 199
100 100

=9+ 398 =407.

-32_.818-8+..+8+

N 199.200
100

Do d6 A<407.2 hay A<814.

Nhan xét. Cac ban sau cé Idi giai tét: Ngé
Thi An Binh, 7TE, THCS Dang Thai Mai,
TP. Vinh, Nghé An; Ta Kim Nam Tuén, 7A2,
THCS Yén Lac, Yén Lac, Vinh Phic;
Nguyén Anh Thu, 6A3, THCS K& An, K&
Sach, Séc Trang.

<32

LE PUC THUAN

Bai 3(194). Nam s6 1, 2, 3, 4, 5 dudc chia
thanh hai nhém bat ki. Chitng minh rang mot
trong hai nhom luén cé hai s6 ma hiéu cua
ching bang mét sé trong nhém dé.

L&i gidi. Tathady2-1=1,4-2=2va4 -1
=3.

# TH1. Cac s6 2 va 1 thudc cung mét nhéom
hoac cac s6 4 va 2 thudc cung mét nhom thi
ta c6 dpcm.

# TH2. Cac s6 1 va 4 thudéc cung mét nhom
va nhém dé khong cb s6 2.

e Néu s6 3 thudc nhdm nay thi c6 diéu phai
chiing minh.

e Néu s6 3 thudc nhém con lai ¢b chira s6 2
thi khi dé:

¢ Néu s6 5 thudc nhdm c6s6 2thi 5 -3 = 2,
ta c6 dpcm.

¢ Néu s6 5 thudéc nhém khéng chira s6 2 thi
5-4=1,tacod dpcm.

Suy ra dpcm.

Nhan xét. Cac ban sau c6 16i giai ding va
ngan gon: Nguyén Buc Hoc, 6D, THCS Ly
Nhat Quang, D6 Luong; Ngbé Thi An Binh,
7E, THCS Dbang Thai Mai, TP. Vinh, Nghé

An; Ta Kim Nam Tuan, 7A2, THCS Yén Lac,
Yén Lac, Vinh Phuc; Nguyén Quang Nhét,
Nguyén Tran Kién, Lé Birc Huy, 6C1, THCS
Archimedes Academy, Ha Noi.

CAO VAN DUNG

3

Bai 4(194). Cho hai tam giac ABC va BCD
c6 canh BC chung, A va D thudc hai nira mat
phang d&i nhau c6 bd chira BC, biét rang
ABC =36°, CBD =30°, BAD = 81°, CAD = 27°.
Tinh s6 do céac goc clia tam giac ACD.
L&i giai. Ta co
BAC =BAD + CAD =81° +27° =108°.
Suy ra ACB =180° - ABC —-BAC
=180° - 36° —108° = 36°.
Do d6 tam giac ABC can tai A.

A

B E\ D
Tu A ké dudng thang vudng goéc véi BC cét

BD tai E. Khi d6 AE la dudng trung truc cla
doan thang BC.

(7)




Tir d6 suy ra EBC = ECB = 30°

= BEA = CEA = 60° = CED = 60°.

Do d6 ED la tia phan giac ngoai ctia AAEC.
Vi AE L BC nén

BAE =90° — ABC =90° - 36° = 54°;

DAE =BAD - BAE = 81° —54° = 27°;
DAE =DAC = 27°.

Do d6 AD la phan giac clia CAE.

Vay CD la tia phan giac ngoai ciia AAEC.
Tir d6

ADC =180° — CAD - ACD

=180° — % ~ACE-ECD

CAE =

-180° ———ACE—M
2

CAE ACE _AEC
2 2 2

Do vay ACD =180° — CAD - ADC

=180° — 27° - 30° =123°.

Vay CAD = 27°; ADC =30°; ACD =123°,

= 900 — = 300

Nhan xét. Chi c6 duy nhat ban Nguyén Duy
Khéi Nguyén, 7G, THCS Dang Thai Mai,
TP. Vinh, Nghé An c6 IGi giai dung.

HO QUANG VINH
Bai 5(194). S6 nguyén duong n dudc goi la
s6 thd vi néu ton tai cac sé nguyén duong X,
y, z, tthéa man n :M.
z°+t
a) Chiing minh rang c6 vé han sé thu vi.
b) HAi s6 2019 c6 phai 1a s6 thu vi khéng?
Tai sao?
k? + k2
12 412

L&i giai. a) Vi ke N* thi vi k? =

nén k?1a sé tha vi.
Suy ra tat ca cac sé chinh phuong khac 0
déu la sé tha vi, vay cb vé han s6 thu vi.

b) Gia st 2019 la sé thu vi, ton tai cac s6
nguyén duong X, y, z, t thda man

x2 +y2 =2019(z% + t2). (1)

Trong cac bd (x, y, z, t) thda man (1) ta xét
bd (X, YV, z, 1) V6i x +y+z+t nhd nhat.

Vi 2019 chia hét cho 3 nén x2 +y? chia hét
cho 3.

Khi d6 ta dé dang ching minh x, y déu chia
hét cho 3, tir d6 x2 + y? chia hét cho 9.

Vi 2019 khong chia hét cho 9 nén tir day ta
c6 z? +t? chia hét cho 3.

Suy ra z, t déu chia hét cho 3.

TU day, dat x =3x4; y=3y4; z=3z4; t=3t,
(VGi X4, Y1, Z4, t; 1a cac s6 nguyén duong).

Ta dugc xZ +y? = 2019(z% + t5).

Tu déng thic trén suy ra bo (X1, Y1, 29, tq)
cling thda man (1) nhung x4+ yq+2z4+t1 <X
+y+z+t, mau thuan vé6i cach chon bd

(x,y, z ).

Vay diéu gia s 1a sai, suy ra 2019 khong
phai 1a s6 thd vi.

Nhan xét. Khong c6 ban nao co Ioi giai
ding.

BUI MANH TUNG

N\




Bai 6(194). Giai phuong trinh

(x+3)V—x2 —x + 48 = x — 24.

L&i giai. DKXD —x*—x + 48 > 0.
Véi diéu kién dé thi

1Y 1
49> X+—| =>T>X+—>-7.
2 2

Do d6 néu x la nghiém cla phuong trinh thi
X-24<0=x+3<0=>-3>x> —7%.

Khi d6 ta c6

(X +3W-x2 =X +48 > (x+3).7>x—24 Vi
(x+3).7—(x—24):6x+45:6(x+7%j>0.

Vay phuong trinh da cho khéong c6 nghiém
thuc x.
Nhan xét. Bai toan giai phuong trinh trén
dan gian, nhung két qua haoi “bat nggd” déi vai
nhiéu ban hoc sinh. Cac ban sau cé 16i giai
dang: Luong Minh Hiéu, 8C, THCS Van
Lang, TP. Viét Tri, Pha Tho; Truong Ngoc
Tam, 9D, THCS Nhit Ba Sy, Thi tran But
Son, Hoang Hoéa, Thanh Héa; Nguyén Héng
Khanh Lam, 9E, THCS Bbang Thai Mai,
TP. Vinh; Lé Van Quang Trung, 9B, THCS
Ly Nhat Quang, b6 Luong, Nghé An; Lé
Ngoc Tung, 9A, THCS Nguyén Truc, Thanh
Oai, Ha Nai.

NGUYEN MINH BUC

Bai 7(194). Cho n la s& nguyén duong I6n
hon ho&c bang 3.

a) Tim s6 nguyén duong 16n nhat k(n) dé
trong n s6 nguyén duong phan biét bat ki
khéng vuat qua k(n) ludn ton tai 3 s6 (khéng
nhat thiét phan biét) ma mét sé bang téng
cla hai s6 con lai.

b) Tim s6 nguyén duong I6n nhat h(n) dé
trong n s6 nguyén duong phan biét bat ki
khéng vuot qua h(n) ludn ton tai ba sé phan
biét ma moét sé bang téng hai sé con lai.

Loi giai. a) Trudc tién xétnsén, n+ 1, ...,
2n — 1, ta thay khong thé chon ra dudc 3 s6
thda man dé bai vi téng cla hai s6 nhd nhat
bang n+n=2n>2n-1.

Do dé ta thay ngay k(n)<2n-2.

Gia st aq<ap <...<ayla n s6 nguyén duong
bat ki khong vuot qua 2n-2. Ta cb
ap1<2n-3 va a,-a;<(2n-2)-1=2n-3.
Xét 2n -2 s6 nguyén duong khéng vuat qua
2n-3 gom a;<ap<..<a,_q va a,—a>
ap_1—aq>..>a,—ay.

Theo nguyén Ii Dirichlet, ton tai hai s6 bang
nhau va ré rang hai sé nay phai c6 dang la
aj va aj—ay véi 1<i<n-1 2<j<n nao d6,
tic la a;=a; +ay.

Vay k(n)=2n-2.

b) Trudc tién xét n s6 n—-1n,...,2n-2 ta
thay khong thé chon dudc 3 s& thda man dé
bai vi t6ng cla hai s6 phan biét nhd nhat
bang (n—-N)+n=2n-1>2n-2.

Do d6 ta thay ngay h(n)<2n-3.

Gia st aj<ap<..<a, la n s6 nguyén
duong bat ki khéng vuot qua 2n-3.

Ta co

ap_1<2n-4va a,-a;<(2n-3)-1=2n-4.
Xét 2n — 3 s6 nguyén duong khdng vuct qua
2n -4 gbm a,<a; < ..<a,,Vva a,—aq>

dp_1—aq>...>ap —ayq.




Theo nguyén Ii Dirichlet, ton tai hai s6 bang
nhau va rd rang hai sé nay phai cé dang la
a; va aj—a; Vi 2<i<n-1 2<j<n nao

do, tic la aj=a;+aq. Hon nia tor day ta

J-IQSS()'

cling suy ra aj>aj, nén a4, a;, a
nguyén duong phan biét.
Vay h(n) =2n-3.
Nhan xét. 1) Bay la moét bai toan thudc dang
cuc tri t6 hop, thudng xuét hién trong cac dé
thi hoc sinh gidi va dé thi vao I6p 10 céac
trudng chuyén. D& giai bai toan thudéc dang
nay, ta can st dung cac danh gia, udc luong
thich hop va chi ra mét mé hinh thda man
déng thiic xay ra.
2) Viéc st dung nguyén li Dirichlet dé chi ra
su tén tai cla 3 s6 théa man dé bai la mét y
tudng rat tu nhién va da ting xuat hién trong
nhiéu bai toan khac.
3) Rat ti€c 1a khdng cd ban nao cb I6i giai
dang cho bai toan nay.

TRINH HOAI DUONG
Bai 8(194). Cho hai dudng tron (O) va (O))
khéng bang nhau va cat nhau tai A va B. Ké
tiép tuyén chung ngoai lan luct tiép xuc vdi
dudng tron (O) va (O’) tai C va D sao cho B
nam bén trong tam giac ACD. K& AM vuéng
géc véi CD tai M. Qua B ké dudng thang
vudng géc véi AB, dudng thdng nay cat doan
thdng AM tai H. Chiing minh rang H Ia truc
tam cla tam giac ACD.
L3i giai.

Goi giao diém ctia AB va CD la N.

Ta dé dang chidng minh

NC? =NB-NA =ND?. (1)

Goi giao diém cla dudng tron (NBD) véi AD

la K khac D.

Theo tinh chat géc noi ti€p va goc tao bdi

tiép tuyén va day cung, ta thu dudc

BKN = BDN = BAD.

Tir d6 NK2 =NB-NA =ND? =NC?.

Suy ra NK=ND = NC.

Diéu nay dan t6i tam giac CKD vuéng tai K. (2)

Vi céac t&r giac HBNM va KBND noi ti€p nén

ta chling minh dudc

AH-AM=AB-AN=AK-AD.

Suy ra t& giac HKDM noi tié€p.

Vay HKD =180° —HMD = 90°. (3)

Tu (2) va (3) tasuy ra C, H, K thang hang

va CK L AD.

Vay H la truc tam tam giac ACD.

Nhan xét. Chung ta nén chdng minh truc

tiép H la truc tam tam giac ACD thay vi dung

lai truc tm tam gidc ACD rdi chiing minh

diém d6 trung v6i H. Trong cac bai toan

chiing minh hinh hoc, viéc dung lai hinh nén

tranh va chi nén lam nhu vay khi dé 1a con

dudng ngan nhat hoac khéng con cach nao

khac.

Hai ban sau c6 I6i giai dung: Lé Van Quang

Trung, 9B, THCS Ly Nhat Quang, D6 Luong,

Nghé An; Lé Ngoc Tung, 9A, THCS Nguyén

Truc, Thanh Oai, Ha Noi.
TRAN QUANG HUNG




THACH B

Q. Cau Gidy, Ha Néi.

TRAN DAU THU MOT TRAM SAU MUOIT BA

Ngudi thach diu: V6 Quéc Ba Cén, truong Archimedes Academy,

Bai toan thach dau: Cho s6 thuc x thda méan x? — x 14 s6 nguyén khac 1
va x® — 2x ciing 1a s nguyé&n. Chling minh rang x 1a s6 nguyén.
Th&i han: Trudc ngay 08.6.2019 theo dau buu dién.

TEATED TRAN DAU THU MOT TRAM SAU MUOT MOT (2 =5 104)

Pé bai. Giai phuong trinh

2X2+1:\/4x4—4ﬁx+5_

2

1-Xx
L&i gidi. PKXD -1<x < 1.
Theo bat déng thiic AM-GM, ta cé
4x* + 1+ 1+12 4Vax? = 4V2|x| 2 42x.

Tw do suy ra 4x* —4J/2x+52>2. (1)
Véi diéu kién —-1<x <1 phuong trinh da cho
tuong duong véi

(2x% +1)2(1- x?) = 4x* —4/2x + 5.

Az
2

Theo bat dang thtic AM-GM va két hop Vi
(1), tacd
2x% + 1)%(1-x?)

= %(1 +2x2)(1+ 2x2)(4 - 4x?)

3
<1(1+2x2+1+2x2+4—4x2J
4

4 3
=2<4x* - 4J2x+5. (2)
D&u dang thic & (2) xay ra khi

4x4 =1

J2
|x|=x (:)x=7.
1+ 2x2 =4 —4x2

Ta thdy x :% thda man BKXD.

Vay phuang trinh da cho c6 nghiém duy nhat

J2

2

@ Nhan xét. Pang quang trong tran
dau nay 1a ban Nguyén Luong Uy,

HoncHa: 8C1, THCS Archimedes Academy,

Q. Cau Gidy, Ha Noi, ban da giai bai bang

cach dat 4n phu dé trd thanh gidi bai toan

khéng con can thic.

vO QUAC BA CAN




MOT SO BAI TOAN ...
(Tiép theo trang 13)
Do d6 ba dinh cla cac tam giac EHF va
GHF c6 mau khac nhau.
Khéng mat téng quat gia st E c6 mau vang
thi cac diém H, F khéng c6 mau vang. Do dé
G mau vang.
Suy ra moi diém thudc dudng tron (E; \/3)
dudc t6 mau vang. Khi d6 tén tai mét day AB
cla dudng tron nay cé do dai bang 1 va cé
hai dau muat cing mau (mau thuan véi diéu
gia su).
Do dé diéu gia st 1a sai. Suy ra dpcm.
Bai toan 5. Cho mot hinh tron dudc chia
thanh 10 hinh quat bang nhau. Trong moi
hinh quat dat moét vién bi. M6t ngudi thuc
hién trd choi sau: M6i lan lay & 2 hinh quat
b4t ki, méi hinh 1 vién bi réi chuyén sang
hinh quat lién ké&. HSi sau mét sé lan thuc
hién trdo choi thi tat cd cac vién bi dudc
chuyén vé 1 hinh quat dudc khéng?
(Bé thi chon HSG I6p 9, tinh Nam Dinh,
nam hoc 2017 - 2018)
L&i giai.

Ta t6 cac hinh quat bang hai mau den trang
xen ké. SO vién bi trong cac hinh quat mau
den va trang déu la bang 5.

Ta thay khi 18y hai vién bi & hai hinh quat bat
ki roi chuyén sang hinh quat lién ké thi s6
vién bi & cac hinh quat mau den va mau

trdng luén la sé 1&.

Vay sau mét sd lan thuc hién trd choi thi
khéng thé dua tat cA cac bién bi vao cung
mot hinh quat.

Bai toan 6. Trén bang ngudi ta viét day so
gébm 2017 sé 111# Ban Hoéng va
123 2017
ban Ha clng nhau choi mét trod choi. C mbi
luot choi ban Hong chon mot s6 u va ban Ha
chon mét sd v trong day trén rdi xdéa ching
di thay bang s6 méi bang u + v + uv. Ci nhu
vay dén khi trén bang chi con 1 s6. Hoi sé

cudi cung con lai trén bang la sé nao?

L&i giai. Pata=u+v +uv, tacd
a+1=u+v+uv+1=(U+1)(v+1).

Do d6 néu cong méi s6 trén bang véi 1 thi
sau mdi 1an x6a di hais6 u + 1 va v + 1 thita
viét 1én bang s6 (u + 1)(v + 1).

Ban dau ta c6 day sé u, v, X, Y, z, ... thi sau
khi x6a u, v sé nhan dudc day so a, x, Y, z, ...
Khi @6 (u+ 1)(v+ 1)(x + 1)y + 1)z + 1) ...
—@+ N+ 1)y +1)z+1)...

Ta thay tich cac s& trén bang sau mbi lan
thuc hién xd6a va thay s6 mdi la khong thay
déi.

Goi A 1a s6 cu6i cung con lai trén bang thi ta
co

A”:G+1)(%”}(%”)“(20117”j

Suyra A =2017.
Vay s6 cudi cung con lai trén bang la 2017.

Bai toan 7. Trén mat phang cho 6 diém bat
ki sao cho khoang céach giita hai diém tuy y
luén 16n hon 1. Chiing minh rang khéng ton
tai mot hinh tron ndo cé ban kinh bang 1

chlra bén trong ca 6 diém dé.
(Bé thi chon HSG I6p 9, tinh Quang Ngai,
nam hoc 2016 - 2017)

22)



L&i gial.

Gia sl ton tai dudng tron tdm O béan kinh
bang 1 cha bén trong 6 diém A, B, C, D, E,
F da cho.

Né&u c6é moét trong sau diém trén tring véi O,
gia st d6 la diém A thi tr OB = AB > 1, suy
ra diém B ndm ngoai dudng tron (O; 1) (mau
thuan véi diéu gia st).

Do d6 ca sau diém A, B, C, D, E, F khéng c6
diém nao tring véi diém O.

Vi khoang cach gilta hai diém bat ki trong
sau diém do6 16n hon 1 nén khéng cé diém
nao nam trén mot ban kinh.

Ta ki hiéu cac diém nhu trén hinh vé.

Xét tam giac OAB c6 OA<1,0B<1, AB >1

nén AB > OA, AB > OB, tir d6 AOB > OAB
va AOB > OBA.

Suy ra AOB >180° : 3 = 60°.

Tuong tu ta c6 s6 do cac gébc BOC, COD,
DOE, EOF, FOA déu 16n hon 60°.

Do d6 AOB +BOC + COD +

DOE + EOF + FOA > 360° (vé l).
Do d6 diéu gia st la sai.
Suy ra dpcm.
Bai toan 8. Trong tuan, méi ngay Nam chi
choi mét mén thé thao. Nam chay ba ngay
moét tudn nhung khéng bao gid chay trong
hai ngay lién tiép. Vao th{ hai anh ta chai
béong ban va hai ngay sau anh ta choi bong
da. Nam con di boi va choi cau 16ng, nhung
khéng bao gid Nam chai cau 16ng sau ngay
anh ta chay hoac bai. Hoi ngay nao trong
tuan Nam di bai?

(Pé thi chon HSG I6p 9, TP. H6 Chi Minh,

nam hoc 2016 - 2017)

L&i giai. Th(t hai Nam chai béng ban va hai
ngay sau do6 chaoi bong da nén suy ra thi tu
Nam choi béng da. Mat khac, Nam khong
chai cau 16ng sau ngay chay hoac bai suy ra
Nam khéng choi cau léng vao cac ngay thi
sau, tha bay va chd nhat.
Do d6 Nam choi cau léng vao thir ba hoac
thr nam.
Nam khoéng choi cau 16ng vao th( ba dudgc
va dé y rang cac ngay th(t nam, th( sau, th
bay, chl nhat 1a cac ngay lién tiép. Vi Nam
khéng chay vao hai ngay lién ti€p nén Nam
chai cau 16ng vao th Nam.
Suy ra Nam chay trong cac ngay tha ba, thir
sau va chi nhat.
Vay Nam di boi vao th(r bay.
Cac ban hay luyén tap vdi cac bai toan sau
nhé.
Bai 1. Cho tap hop A gém 21 phan t 1a cac
s& nguyén khac nhau théda man téng ctia 11
phan t& bat ki 16n hon téng ca 10 phan t
con lai. Biét cac s6 101 va 102 thudc tap A,
Tim t&t c& cac phan ti cta tap hop A.
(Pé thi chon HSG Idp 9, tinh Hai Phong,
nam hoc 2016 - 2017)
Bai 2. Trén mat phang 1dy 21 diém bat ki
trong d6 khong c6 3 diém nao thadng hang,
mdi diém dudc t6 bdi mot trong bén mau 13
dd, cam, vang, luc. Cac doan thang néi 2
diém trong 21 diém d6 dudc t6 bdi moét trong
hai mau la cham hoac tim. Xét cac tam giac
c6 ba dinh la ba trong 21 diém da cho.
Chling minh réng tén tai mot tam giac c6 ba
dinh cling mau va ba canh ciing cing mau.
(Dé thi chon HSG Idp 9, tihh Quéang Tri,
nam hoc 2017 - 2018)

@)



PA DU CHUA?

HO VAN LANH

GV. THCS Van Lang, TP. Viét Tri, Phu Tho

SAl d BAU?
SUA CHO BUNG Bai toan. Rut gon biéu thirc
p___X y X+yMot ban hoc

By Py-x

sinh rat nhanh xung phong lam bai nhu sau:
DKXD xy >0, x #vy.

p_ X N y Xty
FYEX+Jy) Iy =vx) Jxy
X+y

Xy
XY XX -y) xy

LEETED (TTT2 56 194)
LOT GIAI DA DUNG CHUA?

Nhan xét. Loi gidi da cho con thi€u trudng

hop X, = -m, X, = m — 6 va két luan
={7,12} la cach viét khong dung.

L&i giai dung nhu sau:

2 Cach 1. TacOA'=9 -6m+ m?=(m - 3)2

Phuong trinh (1) ¢6 hai nghiém phan biét khi

va chikhiA’>0 < m# 3.

Khi d6 phuong trinh cé hai nghiém phan biét

@a-3+m-3=m-6va-3-m+3=-m.

e TH1. X, =m—-6; X, =—-m.
Thay vao déng thiic x? —8x, = X, ta dudc
(M —6)° - 8(m — 6) =
& m?—19m+84 =0
o {m =12 hea manm « 3).
m=7
e TH2. X, =-m; X, =m - 6.
Thay vao déng thiic x? —8x, = X, ta dudc
(-m)*-8(-m)=m -6

om?+8m-m+6=0
em?+7m+6=0
S(mM+1)(mM+6)=0

=1 .
S {m (thoa man m = 3).
m =—6

X (VX =y) = Yy (X +y) = (x + y)(x - y)
Ff+(>f—f)
_xXP=xyxy —yfxy -y - xP 4y
Py X =4y)
—\/—(x+y) x+y
Py(x-y)  y-x

Céc ban c6 y kién gi vé Ioi gidi trén khéng?

OO0 0000000000000 0OCOCEOGCEOGCOGEOSOSOO
vay m e {7: 12, - 1, -6}.

Ngoai cach gidi trén ta con co6 cach giai khac
la ap dung dinh i Vi-ét, véi cach giai nay cac
ban hoc sinh sé it bi nham hon.

*k Cach 2. TacOA'=9-6m+m?=(m - 3)~
Phuong trinh (1) c6 hai nghiém phan biét khi
vachikhiA’ >0 < m# 3.

X4+ Xy =—6

(2)

Theo dinh Ii Vi-ét ta c6 {
. (3)

X4Xo =6m— m?

Ta lai c6 x2 —8x4 = X,. (4)

Cong theo vé& cla (2) va (4) ta dudc
—7x1——6(:>x1 -7x1+6=0
X4 =1= Xy =7
[x1 =6=x, =-12.
Xét hai truong hdp va thay x,, x, vao (3) ta
dudcme {7;12, -1, -6}.
@ Nhan xét. Cac ban sau cé Ioi giai
dung, dudc thudng ki nay: Lé Dinh
HONGHA™ van, 9A3, Tran Céng Hung, 9A4,
THCS Gidy Phong Chau, Phu Ninh; Tran
Anh Vi, 8C, THCS Van Lang, Viét Tri, Pha
Tho; Tran Anh Vi, 8A, THCS Hop Tién,
Nam Sach, Hai Duong.
VI MANH TUONG



THU SUC TRUGC Ki THI THPT CHUYEN

Mon: Toan (chuyén)
Nam hoc 2019-2020
Thdi gian lam bai: 150 phut
Ngudi ra d&: NGUYEN DUY LIEN (GV. THPT chuyén Vinh Phtc)
Cau 1. (1,0 diém) Tinh téng
A=1+22+32-4%2 52 162 + 72 + 82 -92 —10? + ...+ 20162 + 20172 + 20182 — 20192 — 2020°.

CAu 2. (1,0 diém) Tim t4t ca s6 nguyén t6 pthda man 5P + 4p* 1a mét s6 chinh phuong.

Cau 3. (1,0 diém) Tim tat ca cac cap sé nguyén (x, y) sao cho 1+ /x +y +3 =Jx + \/_

, trong d6 m |a tham s&, x, y |a 4n. Gia

2 N - = _2
Cau 4. (1,0 diém) Cho hé phuong trinh 1«7 ™
mx+y=3m+2

st (Xg; Yo) |& mot nghiém clia hé phuong trinh, tinh gia tri cla bidu thic

B:x§+y§—x0—yo+2.

Cau 5. (1,0 diém) Giai phuong trinh Vx —1++/3x -2 = x% -1,
Cau 6. (1,0 diém) Cho hinh chif nhat ABCD goi H 1a chan dudng vuéng goéc ké tir A xuéng BD

sao cho %:% Chlng minh rang AMN = 90°.

ND
Cau 7. (1,0 diém) Cho xOy =60°. Trén cac tia Ox, Oy theo th(t tu Iy cac diém A, B sao cho
tam giac ABC d8u va mét didm M n3m trong xOy thda man didu kien AMO =15°,
MA =2, MB =2.
Tinh d6 dai cac doan thdng AB, OM va tinh s6 do BMO.
Cau 8. (1,0 diém) Cho t& giac 16i ABCD c6 AB = BC, AD = BD va ADB = 2BDC . Biét riing
ACD =100°. Tinh s8 do ADC.

1 1 1
+ + + =
a+1 b+1 c+1 d+1

Cau 9. (1,0 diém) Cho céac s6 thuc duong a, b, ¢, d thda man

2 2 2 2
Ching minh rang \/a 2+1 +\/b 2+1 +\/C 2+1 +\/d 2+1 >3(v/a + /b ++/c ++/d) -
Cau 10. (1,0 di€m) Cho bang gébm 1962 x 2020 6 vudng don vi. M6i 6 viét mét sé 0 hodc 1 sao
cho méi hang, mdi cot cé mot sé 1€ s6 1. Ta t6 mau den, trdng cac & nhu ban cd, chang han 6
(i, j) (6 & hang thr i cot th(r j) dudc td mau trdng khi va chi khi (i — j) chia hét cho 2. Hoi s6 cac
s6 1 trong cac 6 dudc td mau trang |14 sé 1é hay s6 chan?

@)



HUGNG DAN,GIAL BE ‘THI THU'SUC TRUGC Ki THI THPT. CHUYEN

Nam hoc 2019-2010 - Mon thi: Toan chuyén
(Pé dang trén TTT2 s6 195)

Bai1. 1. Taco | X TY=°
2y —x=10m+5
2(5-2x)—x =10m+5

y=4m+3
=
X =1-2m.

@{y:S—Zx

Suy ra P = (1-2m)(4m + 3) = —8m? - 2m + 3
25 25

:——8(m+l)2£—.
8 8 8

Vay m :%1 thi hé c6 nghiém (x; y) sao cho

P =xy dat gi4 tri I6n nhét.
2. Ta c6 a la mét nghiém ducng cla phuong
trinh d4 cho nén 4a’ +/2a—+/2 =0

o 1-a 4 1-2a+a’
Sa‘=——;a =———
22 8
=>A= at =Va*+a+1+a?
Va*+a+1-2?
_\/1—2a+a2+8a+8+1—a
8 2.2
a+t3 1-a
:——|——:\/§
V2 242

Bai 2. 1. Goi s8 tu nhién can tim la ab
(1<a<b<9).

Ta c6 ba+ab=11.(a+b) la s chinh phuong
va 11 1a sé nguyén té nén (a+b):11.
Vi2<a+b<18 nén

a+b=11= abe {29; 38; 47; 56}.

Ta lai c6 ba la s6 nguyén t6 nén ab = 38.

2. Ta cb 5x° +2y? < 2xy + 4x + 2y. (1)

& (X2 =2xy + y2) + (4x% —4x +1)
+(y?—2y+1) <2,

S X-y)P+@x-1)2+(y-1)%<2,

Suyra (2x-1%<2, ma 2x-1las6 &
=0
= @2x =12 =1 @[X
x=1.

eVGix=0thi (1) ©y(y-1)<0
y=0

& 0<y< :{ (thda man).

e VSix=1thi(1) & 2y?> -4y +1<0

& 2(y-12% <1 =y =1 (thda man).

Vay (x, y)=(0; 0); (0; 1); (1, 1).

Bai 3. 1. Phuong trinh hoanh do giao diém
clia (d) va (P) la 2x% +ax+a-2=0. ()
Phuong trinh (1) c6 A =(a—4)?>0.

VGi a # 4 thi (1) c6 hai nghiém phan biét
2-a

Xq==1 X5 =

2
Suy ra A(—1;—2);B(2;a; (2-a) J

2
Do d6 AB=+/5 < AB2 =5

2-a ? (@2-a? .V
@( +1j + +2| =5
2 -2
2 2 402
@(4 a) +(a 4a) _5
4 4
oa*-8a®+17a®-8a-4=0
o (@a-2)(a®-6a%+5a+2)=0
a=2
|3 a2
a” -6a“+5a+2=0.(2
Né&u a la s& nguyén thda man (2) thi
ac{t1 +2}.
Thira = +1; + 2 vao (2) thay khéng thda man.
Vay a =2 la gia tri can tim.




2. S dung bat déng thitc AM-GM cho 2 s6
duong ta co

art2253@+0:3 ()

a 4 a

DP3ang thic xay ra khia = 1.

b+i22\/§:3 N R
b~ N4 2" 4pb)7 2

DP3ang thic xay ra khi b = %

c+2so/4-4 :»l(c+ijz1. (3)
c 4 c

DPang thic x4y ra khic = 2.

Cong theo vé cua (1), (2), (3) ta ¢

ga+lb+lc+i+i+lz4. (4)
4 2 4a 8b ¢

Tl gia thiét a+2b+3c>10 tacd
1 1 3 _a+2b+3c>5

—a+—=b+—-c= —. (5)
4 2 4 4 2

Tu (4) va (5) suy ra
9 1_13

Q:a+b+c+i+—+—2—.
4a 8 c¢c 2

Péng thiic xdy rakhi a=1, b==; c=2.

N | w

Vay MinQ:% khi a=1; b:%; c=2.

Bai 4. 1. Ta c6 AEH = ADH=90° nén t{ giac
AEHD nai tiép. (1)
A

Vi tr giac BEKI ndi ti€p nén
EKI =180° — ABC,
Vi t&t giac DKIC ndi ti€p nén
DKI =180° — ACB.

Do d6 EKD = 360° — EKI - DKI

= 360° —(180° — ABC) — (180° — ACB)
= ABC+ACB = 180° -BAC

— EKD +BAC =180°.

Do d6 tr giac AEKD néi tiép (2).

Tu (1) va (2) suy ra A, E, H, K, D cung thudéc
moét dudng tron.

2. Ta c6 BEC =BDC = 90°.
Suy ra t(t giac BEDC néi ti€ép

— ADE = ABC. (3)

TU (2) suy ra ADE = AKE. (4)

Tu (3) va (4) suy ra ABC = AKE. (5)
Vi t&r giac BEKI noi tiép nén

EKI+ ABC =180°. (8)

T (5) va (6) suy ra EKI+ AKE =180°.
Do d6 A, K, | thdng hang.

3. Ta c6 ABDC vuodng tai D c6 DI la dudng
trung tuyén nén ID = IC, tir d6 AIDC can tai |.

Suy ra IDC =ICD.
Ta c6 DIA+IAC =IDC =ICD
=KCD +ICK.
Ma t&r giac DKIC noi tiép nén
DIA =KCD.
Do d6 IAC =ICK. (7)
Ma t( giac AEKD ni tiép nén IAC = KED. (8)
Tu (7) va (8) suy ra KED =ICK.
Do dé tir giac MEKC ndi tiép.
Suy ra MEC =MKC.
(Xem tiép trang 14)




0 chir
CAC LOAI CAY

NGUYEN THI MINH THOM
GV. TH Thanh Léc, Can Léc, Ha Tinh

N
C

VAD THAM VUON ANH

Hém nay Hong va Ha dudc di I
tham quan & vudn bach thao. A
Hai ban da nhin thdy rat
nhiéu loai cay. Cac loai cay
d6 dang “4n trén” trong cac P
hang ngang cla 6 chi dudi
day. Cac ban hay tim ra cac
loai cady d6 nhé. Nam ban
nhanh nhat va chinh xac nhat
sé dugc nhan qua cla Toan H
Tudi tha!

- Kt qud 0 chit PHUONG TIEN GIAD THONG (rrr2s5194) :

! Cac ban da c6 k& hoach di du lich cing gia ** MOTORCYCLE  Xe may

<l |lAlQ|Z2|O|R|=|=|m|-
c

: dinh trong ki nghi hé sép t6i chua? Céac ban Nhan xét. Nam ban may min sé
: sé di chuyén bang phuang tién nao? Mai cac nhan dudc qua tang cda Chd
ban Cl\JngAVU’F\m An’|:1 khén) phé m(f)t sb |Oai woneHa  \udn: Vil V/ét Anh, 8C, THCS Lé
: phuong tién giao thong nhe. ] Van Thinh, Gia Binh, Bac Ninh; Truong :
e Cac tur hang ngang (tu trén xubng): Ngoc Thu Trang, 6D, THCS Nhit Ba Sy, :
- # TRAIN Tau hoa \ Ho3ng Hoa, Thanh Héa; Lé Hong Nhung, :
: “ BOAT Thuyén buém 8A3, THCS Chu Manh Trinh, Vin Giang, -
: (hoac TRAM  Xe dién) Hung Yén; Pham Khanh Linh, 7D, THCS :
: * HOVERCRAFT  Thdy phi co Dang Thai Mai, TP. Vinh, Nghé An; Truong :
: ** HELICOPTER May bay truc thang Thi Van Ngoc, 6/3, THCS Lé Van Thiém, :
: %k CAR O t6 con TP. Ha Tinh, Ha Tinh. :
: ** BICYCLE Xe dap Chuc cac ban c¢6 ki nghi hé Ii tha, bé ich va :
e C4c tir hang doc (tur trai sang phai): an toan. Hen gap lai cac ban trong Vuodn
- AIRPLANE May bay Anh s8 dac biét chao ming nam hoc méi :
: © SCHOOLBUS  Xe buyt truong hoc 2019 - 2020.
: = TRUCK Xe tai TRANG ANH



PE THI
CAU LAC BO TTT

THAI NHAT PHUONG

K‘ 26

CLB1. Given a positive integer a and a prime
number p such that p? + a? is a square number.
Prove that 8(p + a + 1) is also a square number.

2n? —n-1
3n? —2n—1
is not an integer if n is an integer and n = 0; 1.
CLB3. Given two real numbers x and y satisfying
x? + y? = 9. Find the minimum value and maximum

Xy

X+y+3
CLB4. Given two real number x and y satisfying
x® + 64y® — 24xy = -8. Find the value of the

expression C = % + 2y.

CAU LAG BO
TOAN TO@I THO

CLB2. Given that: A = . Prove that A

value of the following expression B =

CLB5. Given a triangle ABC with ZA =90° and
altitude AH. Let M be the midpoint of HC, point D
and point A are symmetric about point B. Prove
that DH 1L AM. }

DO PUC THANH (dich)

TEETED Ki 24 (TTT2 s6 194)

2 2
CLB1.Tacé — 2
(@a+c)b+c)
3 a’ -c? N c? - b? _a—c+c—b
(@a+c)b+c) (a+c)b+c) b+c a+c
2 2 _ _
Tuong tu ta co b” —c =b a2 C;
(b+a)c+a) c+a b+a
c? -a? _c-b b-a
(a+c)b+c) a+c b+c
Dodé M=3=P,P=C 738 5519,

atb b+c c+a
CLB2. Goi d6 dai cac canh cla hai hinh vuéng
lan luct 1a a (cm) va b (cm) (a,be N*, a>b).
Ta c6 a? -b? =101 (a+b)(@a—b) =101.
Ma a,be N* va 101 la s6 nguyén t6 nén chi xay
ratrudnghopa+b=101vaa-b=1.

(@a+tb)+(a-Db)

Suyra a= =51 b=101-a =50.

Vay chu vi cla hai hinh vuéng la

51 x4 =204 (cm) va 50 x 4 = 200 (cm).
CLB3.Tacd

(x? +9y? - 2)(x + 3y)? + (3xy - 1)% = —12xy

@[(x+3y)2 —6xy—2](x+3y)2 +(3xy 1% +12xy =0
o (x+3y)* —2@xy + )(x +3y)2 + Bxy +1)2 =0
o [(x +3y)2 —(3xy + 1)}2 -0

& 3xy+1=(x+ 3y)2. Suy ra dpcm.

CLB4. Theo dé bai ta co
-1<a+b+c<1 -1<a-b-c<1-1<c< 1.
Dod6 2<a+b<2 -2<a-b<2.

Tacdé M =a? +Eb2 =E(a2 +b2)—ﬂa2
5 5 5
19 (a+b)+(@-b)? 14 ,
" 5° 2 "5
1022 78
5° 2 5

DPang thiic xay ra khi a=0,b=2, c = —1.
Vay MaxMzg khia=0,b=2,¢c=-1.

CLBS.

E

A/ K C
/

H G

D

Goi K 1a trung diém citia AC. Ta c6 EK 1a dudng
trung binh clia tam giac ABC nén EK // BC.
Vi HF 1 BC (gt) nén HF L EK.
Tuong tuta c6 EG L KH va AC L EH.
Do d6 EG, HF, AC la cac dudng cao cla tam
giac EHK.
Suy ra EG, HF va AC déng quy.
Nhan xét. Ki nay khong ban nao cé 16i gidi dung,
phan thudng xin gac lai ki sau.

THIEU QUANG TUNG



Ho6i: Bon em tranh luan nhau vé “quen mui’
va “quen mui’, ¢c6 ban cho rang nghia nhu
nhau? C6 phai khong anh? )
NGUYEN P. N
(THCS Van Lang, Phu Tho)
Dap:
M6t 1&n trot lot ngot bui
Lai muén Ian nita “quen mui” rd roi
“Quen mui” kho biét thom héi
Minh héi van cai: mui toi binh thudng!
Ho6i: Mua hé da t6i gan. Chang em rat vui anh
a. Nhung d6i khi em nghi t6i nghi hé ciing
thdy budn. Anh c6 doan dudc diéu gi lam em
buén khéng?
LE X. AN
(THCS K& An, Soc Trang)
Dap:
Nghi hé xa I6p, xa trudng
Xa thay, xa ban van vuong it nhiéu
Chut bubn nay that dang yéu
Liéu anh da doan dung diéu 8y chua?

Hoi: Cau véng thudng néi Ia c6 7 mau chi
yéu. D6 13 cac mau ndo anh oil Ching em ké
ra ma ci khac nhau.
HOANG VAN T.
(THCS Phuong Mai, Ha Néi)
Dap:
Mait troi chiéu nhitng hat mura
Céau véng xuét hién say sua bao ngudi
D4, Da cam vdi Vang tuoi
Luc, Lam, Cham, Tim, em oi bay mau!

Chuyén gi qud sdm... xin khﬁ

Hoi: C6 ban bao: “Truc tam la giao diém cla
ba dudng trung truc trong tam giac”. Cé dung
khéng anh?
LE HOANG H.
(THCS Ngbé May, Phu Cat, Binh Dinh)
Dap:
“Truc tdm” khéng phai thé dau!
Ba duong cao méi gap nhau diém nay
Ba dudng trung truc ciing hay
Tam vong ngoai tiép nam ngay ba dudng.
Hoi: Cho em td6 mo ti nhé! Anh c6 chiéu cao
la bao nhiéu a? C6 phai ngudi c cao la théng
minh khéng anh?
TRAN THI T.
(THCS Nam Cat Tién, Tan Phu, Béng Nai)
Pap:
Chiéu cao anh ciing binh thudng
Thua xa Ttr Hai, khiém nhuong ma thoi
Thép cao déu phai trau doi
Cao dau, Iudi hoc, tri toi khoe ai?
Hoi: Ngudi ta hay khuyén: “Di thi an chudi la
truct!”. Liéu em cb nén kiéng an chudi trudc
khi di thi khdng? \
HO VAN X.
(THCS Léc Thay, Lé Thay, Quang Binh)
Dap:
Tuy khong khang dinh ding sai
Ngay xua anh Van ctr xai chuéi ngon
Vao lam bai ctr “bon bon”
Vé nha hdi me: “Chuéi con hay khéng?”
ANH PHO GG XUA




QUA THU

CAC LOP 6 & 7

Bai 1(196). Luc 7 gid sang, bén xe A tiép
nhan 27720 hanh khéach tré vé nha nghi Lé.

Sau mét gig, % s6 hanh khach da rdi bén.
Sau mot gid tiép theo, % s6 hanh khach con

S ar i e
lai roi bén. Sau mét gid nira, 1 sO6 hanh

khach con lai rgi bén, ... va qua trinh nay tiép
tuc cho tdi khi bén xe déng clra. Biét rang
dén gig déng clra, van con 2310 hanh khach
chua dudc 1én xe. HAi bén xe A dbng cla luc
may gig?

PHi TRUNG BUC
(GV. THCS Trung Vuong, Q. Hoan Kiém,
Ha N6i)

Bai 2(196). Tinh

12 22 32 20192
( 1 1 1 1 j
X|—=+—+— -
20202

X (l+—+l+ + L j
22 32 42 2019%)
NGUYEN HA HA UYEN
(TP. H6 Chi Minh)
Bai 3(196). M6t 18p hoc c6 x hoc sinh, biét
rang 30 < x < 50 va ba diéu kién sau thda
man
(i) Biém trung binh clia cac hoc sinh nam 1a 8.
(i) Diém trung binh ctia cac hoc sinh nit 14 6,5.

(i) Biém trung binh clia cac hoc sinh trong

I6p la 7,2.
Tinh x.

VU BINH HOA

(GV. Dai hoc Su pham Ha Nbi)

Bai 4(196). Cho tam giac ABC can tai A c6

A =84°. Diém H nim trong tam giac ABC

thda man HAB =HCB =12°. Tinh s do BHC.

NGUYEN DUY KHUGONG

(SV. K63, I6p Cir nhan Khoa hoc tai nang,

Dai hoc KHTN Ha Nbi)

SOLVE VIA MALL

COMPETITION QUESTIONS

1(196). A total of 27720 passengers are at a
bus station at 7 A.M heading home after a
holiday. After 1 hour, half of the people
leave, after another hour, one third of the
remaining people leave, after another hour,
one fourth of the rest leave, and so on until
there are only 2310 passengers left when
the bus station closes. What time does the
bus station close?

2(196). Calculate

1 1 1 1
M=|Z+—Z+—=+..+ 5 | %
1“ 2¢ 3 2019

1 1 1
X|—=+—+—5+...+ -
(22 32 42 20202)

—(i+l+l+ + L ]x
12 22 32 77 20202

3(196). There are x students in a class,

where 30 < x < 50 satisfying the following
conditions

(i) The average score of the boys is 8

(i) The average score of the girls is 6.5

(il) The average score of the whole class is 7.2
Find x.

4(196). Given isosceles triangle ABC (AB = AC)
with ZA = 84°. Point H is inside triangle

ABC satisfying «HAB = ZHCB = 12°. Find
the measure of angle ZBHC.

(31



CAC LOP THCS

BAI 5(196). Giai hé phuong trinh
Xy +2x+3y=10
1 N 1 :i
(x+2)(x+4) (y+10(y+3) 15
LAI QUANG THO
(Phong Giao duc va Pao tao Tam Duong,
Vinh Phuc)
Bai 6(196). Cho cac sé thuc duong a, b, c.
Tim giéa tri nhé nhat cla biéu thiic
_a3+2+b3+2+c3+2
ab+1 bc+1 ca+1

CAO MINH QUANG
(GV. THPT chuyén Nguyén Binh Khiém,
Vinh Long)
Bai 7(196). Chimg minh rang khéng ton tai
cac s6 nguyén x, y thda man x* + y* + 4 = 0.
NGUYEN TIEN LAM
(GV. THPT chuyén Dai hoc KHTN Ha N6i)
Bai 8(196). Cho tam giac ABC véi cac dudng
phan giac trong AD, BE, CF. Biét rang BF = CD
va BD = CE.
Chiing minh rang BC = 2EF.
DOAN VAN TRUC
(GV. THCS Nguyén Ba Loan, Mé Dirc,
Quang Ngéi)

SOLVE VIA MALL
COMPETITION QUESTIONS

5(196). Solve the following system of
equations:
Xy +2x+3y=10

1 1 2

*x+2(x+4) yi)y+3) 15

6(196). Given three positive real numbers a,
b and c. Find the minimum value of the
following expression:

_a3+2+b3+2+03+2

ab+1 bc+1 ca+1

7(196). Prove that there does not exist any
couplet (x, y) satisfying x* + y*+ 4 =0.
8(196). Given a triangle ABC with internal
bisectors AD, BE and CF. It is given that
BF = CD and BD = CE. Prove that BC = 2EF.

(32)



MOI NGAY LA MOT NGAY VUI

Nhac va 10i: Lé Thong Nhat

D rop p—r— N TV B s S S T I Sl
CERIEESEETEE SRS S S =E = e
Con chim vui cao tiéng hot. Tia ning vui tuoi anh  vang Hang cay vui xoe
Ngay titng ngdy em hdo hic. Vui buwéc chan di dén  truong. Thay c6 yéu tr
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Y, | r [S=— o o
béng  mat Chd ve vui goi he sang. Bong lda wvui cho mua  gdt.
dnh  mit. V6i con tim tran  tinh  thuong. Nhu chi ong kia lam  mat.
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\V A | | | [ — 4 | N | | [ |
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Con séng vui v nhe nhang. Bong hoa vui khoe  huwong sic. Tiéngtrong vui nghe
Em vin ghi nhé ting Ioi. Nhv ming kia vwon  than chic. S& vitng tin trong
ol | | | | | Il 1] | | D
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ron rang. Em dén trwvong mdi ngiy 1a mot ngdy vui Bi€c xanh (rdi ngan
cudc  doi.
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vang bao 1oi em  hat. Cic ban oi! Ta xiy mo udctwong lai. Yéu mdi tredong mai
bE két
h 4 A 4 A
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sau nhé mai khong phai. Em dé&n truong mdi ngdy 1a mot ngdy vui. Em dén
0 :
\V A | N | |
A b } 1Y I | I 1 I |
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trudng mbi ngly la mot  ngly Vui.

Nha gido L& Thong Nhat Ia Tién s chuyén nganh Phuong phap day

Todn nhung rdt say mé sang tic tho va ca khic. Thay da viét nhiéu ca
khiic vé gido duc nhu: “TAm tinh ¢d gido mam non” (2015), “Khiic nh
Ngudi Thay Trudng Vinh” (2016), “Dong song clia Thay” (2018), “Ngudi
Thay X Nghg” (2019), “Con yéu trudng clia con” (2018), “Mua xuan Gi!”
(2019), ... Ca khic “Mbi ngay 12 mot ngay vui” dugc viét vao sang ming 5
T&t Ky Hoi va dugc nhiéu trudng tiéu hoc, THCS dén nhan. Qua tap chi
Toan Tudi tho, Thay chic céc em hoc sinh: “Co nhiéu niém vui v6i moi
ngay dén trudng, hoc hanh chdm ngoan dé trd thanh con ngoan, trd gidi!”.

Chu y: Cac ban c6 thé nghe hat, tai nhac dém tai dia chi: https:/bigschool.vn/moi-ngay-la-mot-ngay-vui-ca-
khuc-tang-cac-em-hoc-sinh

Danh cho gido vién, phy 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 Bé Van hoa va Théng tin.

Ma sé: 8BTT196M19. In tai: Cong ty ¢ phan in Cong Poan Viét Nam, 167 Tay Son, Béng Da,
Ha Néi. In xong va nop Iuu chiéu thang 05 nam 2019.

Gia: 10 000 dong



