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CHUNG MINH MOT SO HE THUC LUONG
TRONG TAM GIAC

GIAI TOAN THE NAO?

PHAN DINH ANH

Truong THCS Thach Kim, Léc Ha, Ha Tinh

hi biét do dai ba canh ctia mét tam
Kgiéc, ta co thé tinh duoc db dai céc

duong cao, dudng trung tuyén, dudng
phéan giac, dién tich va cac goéc cta tam giac
do. Bai viét dudsi ddy chung ta di xdy dung
cac cbng thdrc trén khi cho tam giac ABC la
tam giac nhon c6 BC =a, AC=b, AB=c. Ki
hiéu dé dai dudng cao AH = h,, dudng trung
tuyén AM = m,, dudng phéan giac AD = d,,
ntra chu vi la p.
1. Cong thirc tinh d6 dai dudng cao

B
Vi tam giac ABC la tam giac nhon, AH 1 BC
nén diém H nam giira hai diém B va C.
bat BH = x, khi d6 CH =a - x.
Ap dung dinh li Pythagoras vao cac tam giac
AHB va AHC vuéng tai H ta c6

c2 —x?=b% —(a-x)? (=h2)

o -x?2=b2-a%2-x?+2ax
c? + a2 —p?
=S>X=—.
2a

2 .2
Khi d6 h§=cz—x2:c2—[L
2a

szz

( c® +a® —sz( c? +a° —sz
=s{c-——||c+—
2a 2a

3 b? —(a—c)2 (a+c)2 —b?
- 2a ' 2a
(a+ b+ c)(b+c—a)(a+ c-b)(a+ b-c)
4a2
4p(p—a)(p—-b)(p-c)

a2

2 =2 B1p o).

2. Cong thuc tinh do dai dudng trung
tuyén

= h,

B H M C
Khéng mét téng quat gid st AB < AC.
Két hgp vGi tam giac ABC la tam giac nhon
ta c6 diém H trén doan thng BM.

a

Pt HM = x khi d6 BH=%—X;CH=§+X.

Ap dung dinh li Pythagoras vao cac tam giac
AHB va AHC vuéng tai H ta c6

b2 - ¢?
2a

= X=

2
2 2
:>h§=c2—3—b ° .
2 2a

(2)



Do doé mg :hg +x2

2 2
2 | a b? - c? b? - c?
=c“—| =—— +
2 2a 2a
b’ +c? a? b2 +c? a?
= =>m, = -
2 4 2 4
3. Cong thurc tinh do dai duong phan giac
Trén nlra mat phang bd BC khdng chira diém
A vé tia BE (E thudc tia AD) sao cho
CBE =BAD = CAD, khi d6 ta c6
AADC o ABDE (g.g) = BD.DC = AD.DE.
AABE « AADC (g.g) = AB.AC = AD.AE.

A

E

Suy ra AD? = AB.AC - BD.DC.

Mt khae B2 -2 __BC

' AB AC AB+AC
ABBC ACBC

TAB+AC ~ AB+AC
2 a?
Do d6 AD“ =bc|1- >
(b+c)

bc(a+b+c)(b+c—a) _ 4bcp(p —a)
(b+ 0)2 (b+ c)2

b+c
4. Cong thure tinh dién tich tam giac
Tu céng thdc tinh d6 dai dudng cao

ha =2 Jpp 2P -D)p ).

Suyra S= %ha.a = Jp(p —a)(p-b)(p —c).

Dac biét, néu biét do dai 2 canh va sé do gbc

xen gita ta ké BK L AC (K € AC) thita cb
A

B C

BK =c.sinA = Spgc :%BK.AC =%bc.sinA.

Tuwdoé S =lbc. SinA =lac. sinB =1ab.sinC.
2 2 2

5. Cong thuec tinh ti s6 lugng giac cac goc
cua tam giac

c
X
B
2, .2 2 ‘
Tir x=C+:—b. Ap dung hé thic vé
a
canh va goc trong tam giac vudéng AHB ta c6
c? +a° -b?
c.cosB=x=
2a
2, .2 2
:>cosB=w. Tuong tu
2ac
2, .2 .2 2 W2 _ 2
CosA:u;cosc:u_
2bc 2ab

Tu dé ta cd a =b? +c2 - 2bc.cos A;
b2 =a +c? - 2ac. cosB;

c? =a? +b? - 2ab.cosC.

Sau khi tinh dudc cosA, ta tinh sinA, tanA,

cotA dua vao cac cong thiic

sin® A +cos? A = 1;tanA = sinA ;cotA = C(_)SA .
cosA sinA

Céac ban hay tim thém cac cach khac dé
ching minh cac cong thiic trén nhé.

(3)



Dau nam 6n cac loai “di”
Thir xem ai gidi ta thi thudng ngay
Di gi dé kho loay hoay?
Di gi trén bién dé say vo cung?
Bi gi nhin ngdm ung dung?
Di gi bao thurc la vang day ludn

Di gi nét mat thdy buén

Di gi sé thdy chi hén tung bimg?
Di gi dén dd phai dimg?

Bi gi thuc phdm mua bung vé nha?
Bi gi mudén thdng vé ta?

Di gi phai chon dung la mét d6i?
Di gi théy dudi may tréi?

Bi gi vao I6p dé€ ngoi lang nghe?
Di gi phai budc trén hé?

Bi gi non, mi, 6 che mai dau?
Gidi ra thdy chang kho daul

Kién tri suy nghi du l4u ra lién...

TRAN PHUONG NAM

Dinh chinh. Do sG suét, dong tha th( 6 trong
ki tru6c “Loai chim nao?” dang trong TTT2
s6& 202 da bi in nhdm. Cau tho dung la:

“Chim gi ma ctr mua hé hay kéu”. Thanh that
xin 16i ban doc. _ =

LEEETED (1772 56 200+201)

DPanh dan tram béng &m thanh
Danh ca quang Iudi bién xanh thang ngay
Déanh bong do vat sang ngay
Danh nhau khéng khéo mat may xung lén

DPanh gidc bdo vé chi quyén
Danh bac tat xadu ma tién dé troi
DPanh maét tiéc ngén ngo ngoi
Danh co chiéu tuéng dé réi an quéan
Danh du phai tadp nhuan chén
Danh phan trén ma thém phén dep ra
Danh roi bat v3 gilrta nha
Danh béng khéng dé dugc la nguoi an.

HONG HA®

Nhan xét. Vua Téu rat vui khi nhan
duodc rat nhiéu cau tra 16i cla cac
than dan tur khap noi trén ca nuéc
gui vé. Ki nay chi c6 bdn than dan dudc Vua
Téu ban thudng: Pham Nguyén Hung Anh,
6A2, THCS Mdc Ly, Thi tran Méc Chau, Son
La; Tran Hiu Nhén, 6A, THCS Binh Thinh,
Plic Tho, Ha Tinh; Nguyén Duy Anh, TA3,
THCS Lam Thao, Lam Thao, Pha Tho; Lé
Mai Anh, 7A1, THCS Trung Vuong, Dai
Thinh, Mé Linh, Ha N&i.

VUA TEU
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THIEU SO NRO?

Dién sé con thiéu vao 6 c6 dau “?”.

DO TRITHONG MINH /8 4 7 2
PO THI THUY NGOC

Phong Giao duc Trung hoc, S6 GD&BT Ninh Binh
(Suu tam va gidi thiéu)

xexm» HINH CU BA Sﬁ NAO? (TTT2 s& 200+201)

Quy luat. Theo méi hang ngang, tir trai sang phai, cac s6 thay déi theo quy luat: Thém 2, b6t
3, thém 2. Theo mbi cot doc, tir trén xudng dudi, cac sé thay d6i theo quy luat: B6t 3, thém 2,
b6t 3. Ciing c6 thé mé ta quy luat nhu sau: Theo médi hang ngang, tU trai sang phai, hai sé
d4u hon kém nhau 2 don vi, hai s8 sau hon kém nhau 2 don vi. Theo mdi ¢cét doc, tif trén
xudng dudi, hai s6 dau hon kém nhau 3 don vi, hai s6 sau hon kém nhau 3 don vi. Do do6
hinh can dién vao ché tréng 1a hinh B.

Nhan xét. Quy luat tuong déi dé, tat ca cac ban déu chon phuong an ding nhung

lap luén chua chat ché. Nhiéu ban chi nhan xét quy luat theo hang ngang.
HonGHA®  Xin trao thudng cho cac ban cé nhan xét quy
luat day du theo ca hang ngang va cét doc: Ngoé Minh
Trang, 6B, THCS Ly Ty Trong, Binh Xuyén, Vinh Phuc;
Nguyén Thanh Nhan, 8A1, THCS Yén Phong, Yén
Phong; Nguyén Quynh Anh, 9C, THCS Lé Van Thinh,
Gia Binh; Ha Thuy Duong, 7C, THCS Han Thuyén,
Luong Tai, Bac Ninh; Lé Hoang Thdo Anh, 8E, THCS
Bang Thai Mai, TP. Vinh, Nghé An.
Cac ban sau dudc tuyén duong: Bach Thai Son, 7A1,
THCS Vinh Yén, TP. Vinh Yén, Vinh Phic; Nguyén Tra
My, 9A, THCS Lé Van Thinh, Gia Binh, Bac Ninh;
Nguyén Ngoc Trudng Dan, 8B, THCS DPang Thai Mai,
TP. Vinh; Nguyén Burc Hoc, 7D, THCS Ly Nhat Quang,
D6 Luong, Nghé An; Nguyén Thuy Duong, 6A1, THCS
Moc Ly, Thi trdn Moc Chau, Son La.

NGUYEN XUAN BINH

(%)




Cac ban hay giéi bai toan sau bang tiéng Anh va gii vé toa soan nhé!
Nam ban c6 bai giai tét nhat sé dugc nhan qua.
Problem 10(203). Find the last digit in the finite decimal representation

1 2020
of the number (gj .

ENGLISH THROUGH PROBLEM SOLVING

TS. DO DUC THANH
Truong lién céap Tiéu hoc va THCS Ngoi Sao Ha Noi

LETETED problem 8(200+201). 7
Let 2'° +210 42" = y?

2022 +)+2"=y?

& (2°x3)2+2"=y?

& 2" =y? -962 =(y - 96)(y + 96).

Thus, each of y + 96 and y — 96 should be a
power of 2. Since they differ by 192, we have
y + 96 = 256 = 2°

y —96 =64 =25

The only solutionisn=8 + 6 = 14.

@ Nhan xét. Chuc mung cac ban sau

da c6 I6i giai tot dugc thudng ki nay:
HoncHa Nguyén Huy Hoang Son, 6A2,
THCS Yén Lac, Yén Lac, Vinh Phic;

Nguyén Thi Hoai An, 8B; Ngé Thi An Binh, ,5‘)

8E, THCS bang Thai Mai, TP. Vinh, Nghé

An; Trdn Minh Hoang, 7TE, THCS Nguyén v
Trai, Nghi Xuan, Ha Tinh; Hoang Anh Khoi,

7C1, THCS Archimedes Academy, Q. Cau

Gidy, Ha Néi.

Cac ban sau c6 Igi gidi dung dudc tuyén
duong: Nguyén Pham Thanh Nga, 9A3,
THCS Lam Thao, La&m Thao, Pha Tho; Tran
Ngoc Hiru, 9/1, THCS Ly Tu Trong, Tién Ky,
Tién Phudc, Quang Nam.

PO BUC THANH




SAI d nmr.:
SUA CHO DUNG

PO QUANG MINH
Trudng THCS Nguyén Ba Ngoc, An Xuén, Tuy An, Phu Yén

Bai toan. Choa>0,b>0thdamana®+b*=1.
Tim gia tri nhd nhat cla biéu thic

P:(1+a)(a+lj+(1+b)(b+l}
b a

M6t ban hoc sinh da cé I6i giai nhu sau:
P=a’+b’+a+b+— ! +— L + a+B
a b b a

ctoaodofor (38
a b b a
>1+2+2+2=7.

D3ng thic x4y ra khi va chi khi

LEEETED (TTT2 56 200+201)
PHUONG TRINH CO NGHIEM HAY KHONG?

Loi giai sai 1am & ché:
(x—1)2(x+2017)S0@ x <-2017
X +2016>0 x > -2016.
L&i giai dang: Ta chi can s(ta lai phép bién
doi

DKXD: {

5 - x <-2017
(x-1) (x+2017)_0(:) X =1
x+2016>0

ox=1.
x>-2016

Thay x = 1 vao phuong trinh théa man.

Vay phuong trinh c6 nghiém duy nhat x = 1.
Nhan xét. Bai toan nay dudc rat
nhiéu hoc sinh tham gia giai, hau
hét déu c6 phat hién dung va giai lai
t6t, co6 mét s6 it 1Gi gidi lai chua that chat ché.
Céc ban sau c0 |6i giai tét, day dd, chat ché
dugc thudng ki nay: Nguyén Trung Kién,
9A1, THCS Yén Phong, Yén Phong, Bac
Ninh; Nguyén Chi Mai, 8G, THCS Dang Thai

HONGHA®

hé nay v nghiém.
-

a?+b’=1a>0,b>0

Vay biéu thiic P khoéng tén tai gia tri nhd
nhat.

Cac ban co6 dbéng y vdi cach suy luan nhu
trén khong? Néu khéng hay sira lai cho
dung.

0000000 00OCEOEOEOEOEOSOEONOSOEOEOEOIOOOIOIO
Mai, TP. Vinh, Nghé An; Nguyén Pham
Thanh Nga, 9A3, THCS Lam Thao, Lam
Thao, Pha Tho; Nguyén Thu Trang, 9B,
THCS Nguyén Hién, Nam Truc, Nam Dinh;
Nguyén Hai Yén Nhi, 8A2, THCS Yén Lac,
Yén Lac, Vinh Phuc.

Cac ban sau phat hién ra sai 1am tuy nhién
trinh bay chua that dep, dudc khen: Nguyén
Ngoc Anh; Nguyén Kim Trung Buc, 9A,
THCS Lé Van Thinh, Gia Binh, Bac Ninh;
Binh Xuan Linh, 8A; Nguyén Lé Hung, 9D;
Phan Hitu Cudng, 7B THCS Dang Thai Mai,
TP. Vinh; Pham Ngoc Trinh, 9B, THCS H6
Xuéan Huong, Quynh Luu, Nghé An; Vi Dinh
Hoang; Truong Buc Tai;, Nguyén Manh
Hung, 9A3, THCS Gidy Phong Chau, Phu
Ninh, Pha Tho; Tran Minh Hoang, 7E, THCS
Nguyén Trai, Nghi Xuan; Lé Thi Diéu Thuy,
9A, THCS Binh Thinh, Blc Tho, Ha Tinh;
Nguyén Minh Thai, 7D, THCS Nguyén Hién,
Nam Truc, Nam Dinh.

VI MANH TUGNG
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THI IMC 2019 - LOP 8

vO QUAC BA CAN
Trudng Archimedes Academy, Q. Cau Gidy, Ha Noi
(Suu tam va dich)

Phan I. Chon dap an dang (mdi cau héi dugc 5
diém, tong diém la 40)

1. Cho P 1a mét diém bat ki ndm bén trong hinh
chit nhat ABCD. N&i cac doan thng PA, PB, PC,
PD tao ra bén tam giac PAB, PBC, PCD va PDA.
Hoi kh&ng dinh nao trong cac khang dinh dudi day
la dang?

A B

D C
1. Spag *+Spap = Spac *Spcbp-

2. Sppg +Spcp = Spac + Spabp-
3. If SPAB = SPCD’ then SPAD = SPBC'

4. 1If SPAB = SPBC’ then SPAD = SPCD'

A 1; B. 2; C.1vas3; D.2vad4.
2.Cho YTX2 o YZHXY 3y X2HVZ _ 4
X+y+z X+y+z X+y+z
Tinh gia tri cGia t6ng 2,3,%
Xy z
A 1; B. 2; C.3; D. 4.

3. Mot chiéc huy hiéu hinh luc giac dudc tao bdi
hai tam giac déu c6 canh |1a 1 don vi, trong d6 6
giao diém |a cac diém chia tiing canh clia tam giac
déu thanh ba phan bang nhau nhu trong hinh vé
bén dudi. HAi dién tich cla chiéc huy hiéu hinh luc
giac la bao nhiéu don vi vuong?

/\

\

A |§|

4. M6t chiéc hdp chira bdn qué bong tennis giong
nhau vé kich ¢8 va cau tao. M6i qua béng sé dudc
danh dau bdi moét trong 4 s6 1, 2, 3 hoac 4. Hai
qué béng tennis dugc I8y ra lan lugt mét cach
ngau nhién tir chiéc hdp, va sau mdi Ian qua béng
dugc lay ra khéng dugc dat lai vao trong hdp. Tinh
xac suéat dé tich clia cac s6 ghi trén hai qua béng
dugc 14y ra 1a s6 18.
A i; B. i; C. l; D. l

16 12 8 6
5. Hai dia diém cach nhau 999 km. Trén con
dudng néi hai dia diém, ¢l sau 1 km thi ngudi ta
cdm mot bién bao, va hai s tu nhién dugdc viét
trén méi bién bao cho chung ta biét khodng cach
tir chd bién bao dén diém xuat phat va dén diém
cudi con dudng. Hoi c6 bao nhiéu tdm bién bao
ma dé viét cac s6 trén d6 ngudi ta st dung ding
hai chif s6 khac nhau (vi du nhu bién sé 990; 9)?
A.9; B. 11; C. 32 D. 38.
6. Trong hinh vé& bén dudi, tam giac ABC vudng tai
B, diém D nam trén canh AC. Sau khi xoay tam
giac ABD quanh dinh B mot géc 90° theo chiéu
kim dong ho, ta dugc tam giac CBE. Néu AB = 4
va AD : DC = 1 : 3 thi d6 dai cia DE la bao nhiéu?

A
D
B C
E
A. 32: B. 24/5: C. ;/5; D. 44/2.

7. Hinh vuéng DEFG n&m trong tam giac ABC nhu
trong hinh vé& bén dudi, trong d6 cac diém G, D, E
lan luot nam trén cac canh AB, BC, CA. F 1a mét
diém nam trong tam giac, D 13 trung diém canh
BC. Biét rang AG = 7, BG = 6, AE = 8, CE = 3.



Tinh dién tich cGia phan khéng dudc té den & trong
hinh vé bén dudi.

A

B D C
37
A. 64/30; B.?\E; C. 33: D. 37.

8. Tim gia tri nhd nhat clia biéu thiic

VX2 +4 +4(12-x)% +9.

A.2+3\/ﬁ; B.3+2\/§;
C.13: D. 24/10 +3+/5.

9. Rut gon biéu thic: /(n+2)(n+1)n(n —1) +1.
10. Gidi phuong trinh:
2x+5 3 1-x 2
+ = + :

3 2x+5 2 1-x
11. Quay dudng thang di qua hai diém A(-1, 1),
B(2, -3) quanh diém B mét goc 60° theo chiéu kim
déng hé. Viét phuong trinh ctia dudng thang thu
dugc.
12. Cho phuong trinh bac hai x* — 2ax —a +2b =0
(8n x) trong d6 a, b 1a cac s6 thuc. Biét réng, voi
moi gia tri cla a, phuong trinh luén c6 nghiém
thuc. Tim tat ca cac gia tri clia b.
13. Néu ba canh a, b, ¢ clia tam giac ABC thda
mén a? + b? + ¢? + 338 = 10a + 24b + 26¢, thi do
dai clia dudng cao (ing vGi canh I6n nhét cla tam
giac la bao nhiéu?
14. D6 thi clia ham s6 bac nhét y = kx + b ¢6 dang
nhu trong hinh vé bén dudi. Tim tat ca cac gia tri
cla x thda man bat phuang trinh k(x — 3) + b > 0.

y
N

15. Trong hinh v& bén dudi, ba hinh vudng giong
nhau dugdc xép vao trong mét hinh tron c6 ban
kinh 1 don vi, tinh chiéu dai canh cla hinh vuéng.

16. Canh cla hinh vuéng ABCD c6 d6 dai 5
don vi, diém E nam trén canh BC sao cho
BE = 2. P 1a m6t diém nam trén dudng chéo BD
sao cho gia tri clia PE + PC 13 nhd nhat c6 thé.
Tinh d6 dai clia PB.

17. Canh cla hinh vuéng ABCD la a don vi,
AE = b (trong d6 b < 2a) 1a do dai clia canh huyén
cla tam giac vuéng can FAE (dinh F), canh AD va
canh AE ndm trén nhau. Mark nhan ra rang khi
b = a nhu trong hinh 1 thi véi viéc 1dy G la trung
diém clia canh AB, ta c6 thé tao dudc hinh vuéng
FGHC bang cach néi cac doan thidng FG, CG va
cat di cac tam giac FAG va GBC rdi ghép lai nhu
trong hinh (ménh tam giac FAG dudc ghép thanh
tam giac FDH, manh tam giac GBC dudc ghép
thanh tam giac HDC). Biét rang ta ciing c6 thé tao
dugdc cac hinh vuéng mdéi trong hinh 2 va hinh 3
bang cach gidéng véi cach Mark vira lam & hinh 1
(b&ng cach cat va ghép hinh). Hoi d& hinh méi

dugdc cat va ghép ra la mot hinh vuéng thi ti 1& %

3§ cac hinh 2 va 3 1a bao nhiéu?

F
F
A F
A \\\HA D . D
, D E E
Gt.
B C B C B C
b=a b<a a<b<2a
Hinh 1 Hinh 2 Hinh 3
18. Biét réng gia tri I6n nhat va nhd nhét cla biéu
thic y = X+1 (xe R) lan lugt 1a a va b, tinh
X“+3

téng a + b.

(9)



MON QUA TET

KEM THU TR THONG MINH

TRAN PHUCONG NAM
(Suu tdm va viét lai)

han dip chudn bi d6n ndm mdi, toi
Ndé’n choi nha tham ti Sé Léc Cac.
VUa nhin thay téi, tham ti da cuci:
- Lai dinh kiém mét vu an dé thir tai cac ban
nhd yéu Toan Tudi tho phai khéng?
T6i cling cudi theo:
- Qua la nhu vay... thua tham ta.
Sé Loc Coc mai téi dung mét coe tra nhu moi
khi réi nhin téi noi:
- Tham t& dau chi 1a pha an ma con phai
dung tu duy ctia minh dé giai quyét nhing
tinh huéng clia cudc séng. Lan nay sé khong
cd mdét vu an nao ca nhé! Nhung dimg voi
that vong. Hi vong cau chuyén 1an nay cling
hap dan khéng kém viéc tim ra tht pham cla
mot vu an.
Nghe tham t& n6i ma t6i chua kip hiéu diéu
gi thi Sé Loc Coc da ké:

- Cidng vao dip nay nam trudc toéi dén choi
nha mot ban gai. Ra md clra mdi téi vao
phong khach, cé ta vua di vira noi: “May qua!
Anh dén that dung luc...”. Co ta I&y mét chiéc
hép c6 khbéa dang dé€ trén ban dua cho toi.
Ngam chiéc hop dep v8i mét chiéc khoa xinh
xan toi chua hiéu y c6 ban dinh néi céu
chuyén gi. Téi hdi: “Co chuyén gi & chiéc hop
nay sao?”. C6 ban nbéi mét mach: “Pay la
qua cua ban em gtii tang nhan dip déon nam
mdi. Ban bi mat mén qua trong hép. Nhung
hop lai khoa thé nay ma ban &y khéng gl
chia. Ban 8y chi dién thoai bdo em dimg co
phé cai hép dep nay va pha ca cai khoa
nay... Em chua biét cach nao d€ c6 th€ mé
dugc chiéc hop. Bang loay hoay suy nghr thi
anh dén. Phai c6 bo 6c nhu anh thi méi co
thé€ giup em duoc!”. Téi cudi: “T4t nhién anh



c6 thé md céi khoa nay béng céach riéng cla
anh ma chiéc khoéa ciing nhu chiéc hép hoan
toan nguyén ven...”. Nghe noi dén thé la c6
ban d3 reo Ién: “Chéc anh c6 bi quyét d€ md
khéa?”. Tbéi nhe nhang: “Anh sé khbng cham
t6i chiéc khéa nay nhung van giip em md
dugc. Nha em c6 chiéc khoa nao ciing nhé
nhu chiéc khéa nay khoéng? Anh sé dung
chiéc khoa ctia em khoa thém vao chiéc hop
va chiéc hdp sé bi khoa bdi 2 chiéc khoa!”
Nghe t6i noi thé, c6 ban ngac nhién: “Em
nhd anh mé khéa ma anh lai con khoa thém
chiéc hoép bang chiéc khbéa cla em nita
sao?”. Mac du ban khodn nhung cé ban vén
chay di I8y mét chiéc khbéa co ca chia con
dang cam trong 6 khoa. T6i da dung chiéc
khoa doé khoa thém vao chiéc hop roi noi vai
coO ta.

Nghe téi n6i xong, cb ta khoai chi reo Ién:
“Pung la Sé Léc Coc tai ba!”.

N&o... anh ban c6 biét t6i néi gi véi cé &y
khéng?

To6i lap tlic suy nghi dé doan cau néi dob.
Tham t cuoci:

- C6 thé anh ciing sé& nghi ra théi... Nhung ¢l
dang Ién Toan Tudi tho d& xem cac ban nhd
clia chuing ta c6 nghi ra dugc khéng nhé!
Ngudi gliii mén qua cho cé ban minh da gui
kém cho c6 8y mot “bai toan” kha tha vi day!

Cau chuyén ki nay chi co thé thoi... Téi cling
da doan ra cau nbi cla tham t&r. Con cac
ban? Hay gui ngay cau néi d6 vé Toan Tudi
thd dé€ nhan dudc mén qua dau nam nhé!

LEETED (1172 56 200+201)

Né&u ching ta dé y ki sé& thdy khoang thoi
gian vu cudp ngan hang xay ra la budi chiéu.
Thé& ma John lai tra I16i vGi canh sat trudng thi
trén rang: “Luc 8y t6i dang xem hoa quynh
nd. To6i con chup dnh bén béng hoa d€ lam
ki niém. To6i c6 bang chimg la tdm anh nay

vGi thai gian chup con luu trén anh. Thdi gian
nay trung véi thdi gian vu cudp xay ra’.
Chung ta déu biét rAng hoa quynh (tén chinh
xac la “chi quynh”) la mét loai cay thudc ho
xuong rong, c6 nguédn géc tr Trung My. Hoa
quynh chi nd vao ban dém (khoang 8 - 9 gid
t6i) nén dugc ménh danh la nit hoang béng
dém. Do vay John khéng thé xem hoa quynh
nd vao budi chiéu dudc. Khéng nhiing vay
John con rat “cao tay” khi dua ra bang chiing
la bic anh chup bdong hoa quynh. Thuc chat
anh ta da chup anh boéng hoa tir trudc, roi
chinh stfa thoi gian chup thanh budi chiéu,
sau d6 chinh slra d6 sang cGia anh dé giéng
nhu anh chup ban ngay. Rd rang John da
lén k& hoach tUr tru6c cho vu cudp ngan
hang, nhung khéng qua néi con mat “nha
nghé&” cha tham ti Sé Léc Cdc. Vay thd
pham khéng ai khac chinh la anh chang John.
Nhan xét. Ki nay c6 rat nhiéu “tham
@ t&r Tubi Hong” tham gia pha an, tuy
HonGHA® nhién s6 lugng tham tdr chi ra day
dd nhiing chiing c& thuyét phuc thi chua
nhiéu. Cac ban sau dudc nhan qua cda tham
tr Sé Léc Coe: Nguyén Minh Tri, 6A4, THCS
Ng6 SiLién, Q. Hoan Kiém, Ha Néi; 76 Nam
Phuong, 6A1, THCS Yén Phong, Yén Phong,
Bac Ninh; Nguyén Minh Thai, 7D, THCS
Nguyén Hién, Nam Truc, Nam Dinh; Ha Viét
Anh, 6A5, THCS Gidy Phong Chau, Phu
Ninh, Pha Tho; Vuong Thi Thay Trang, 9D,
THCS bang Thai Mai, TP. Vinh, Nghé An.
Céac “tham t& nhi” sau ciling rat dang khen:
Nguyén Ngéan Giang, Nguyén Tién Dat, Bui
Héng Ha, 7A2, THCS Trung Vuong, Dai
Thinh, Mé Linh, Ha Néi; Lé Huong Thao, 6C,
THCS Han Thuyén, Luong Tai; Dinh Hoang
Thai Son, 9A, THCS Lé Van Thinh, Gia Binh,
Bac Ninh; Bach Thai Son, 7A1, THCS Vinh
Yén, Vinh Yén, Vinh Phic; Doan Cat Thao
Nguyén, 6B, THCS bang Thai Mai, TP. Vinh,
Nghé An.
Tham tur Sé Léc Coéc
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1. Hinh hoc truc quan

Cac hinh phang trong thuc tién

+ Tam giac déu, hinh vuéng, luc giac déu

- Nhan dang dudc tam giac déu, hinh vuéng,
luc giac déu.

- M6 t& dugc mot s6 yéu td co ban (canh,
gobc, dudng chéo) cla: tam giac déu (vi du:
ba canh bang nhau, ba géc bang nhau); hinh
vudng (vi du: bén canh bang nhau, mdi gbc
la géc vubng, hai dudng chéo bang nhau);
luc giac déu (vi du: sdu canh bang nhau, sau
gbc bang nhau, ba dudng chéo chinh bang
nhau).

- V& dudc tam giac déu, hinh vudng bang
dung cu hoc tap.

- Tao lap dudc luc giac déu théng qua viéc
l&p ghép cac tam giac déu.

+ Hinh chir nhat, hinh thoi, hinh binh hanh,
hinh thang cén

- M6 ta dugc mét s6 yéu té co ban (canh,
gbc, duong chéo) cla hinh chit nhat, hinh
thoi, hinh binh hanh, hinh thang can.

- Vé dugc hinh chir nhat, hinh thoi, hinh binh
hanh bang cac dung cu hoc tap.

- Gidi quyét dugc mot sd van dé thuc tién
gan vdi viéc tinh chu vi va dién tich cla cac
hinh dac biét noi trén (vi du: tinh chu vi hoac
dién tich cla moét s6 déi tuong cé dang dac
biét noi trén,...).

Tinh déi xitng cGa hinh phing trong thé
gidi tu nhién

+ Hinh ¢6 truc déi ximg

- Nhan biét dudc truc déi ximg cdia mét hinh
phang.

- Nhan biét dugc nhiing hinh phang trong tu
nhién c¢6 truc déi xing (khi quan sat trén hinh
anh 2 chiéu).

+ Hinh c6 tam doi ximg

- Nhan biét dugc tam déi xirng clia mét hinh
phang.

- Nhan biét dugc nhiing hinh phéng trong thé
gi6i tu nhién c6 tam déi xing (khi quan sat
trén hinh anh 2 chiéu).

+ Vai tro ctia d6i xung trong thé gidi tu nhién

- Nhan biét dugc tinh d6i xing trong Toan
hoc, tu nhién, nghé thuéat, kién tric, cong
nghé ché tao,...

- Nhan biét dudc vé dep cla thé gidi tu nhién
biéu hién qua tinh d6i xdng (vi du: nhan biét
vé dep cla moét s6 loai thuc vat, dong vat
trong tu nhién c6 tam d6i xing hoac co truc
déi xing).

2. Hinh hoc phing

Cac hinh hinh hoc co ban

+ Diém, dudng thang, tia

- Nhan biét dugc nhiing quan hé co ban gilta
diém, dudng thdng: diém thudc dudng thang,
diém khong thudéc dudng thang; tién dé vé
dudng thdng di qua hai diém phan biét.

- Nhan biét dugc khai niém hai dudng thang
cat nhau, song song.

- Nhan biét duoc khai niém ba diém thang
hang, ba diém khéng thang hang.

- Nhan biét dugc khai niém diém nam gita
hai diém.

- Nhan biét dugdc khai niém tia.

+ Poan thang. Po dai doan thang

Nhan biét dudc khai niém doan thang, trung
diém cla doan thang, d6 dai doan thang.

(12)



+ Goc. Cac goc dac biét. S6 do goc

- Nhan biét dudc khai niém géc, diém trong
cla goc (khéng dé cap dén goc 16m).

- Nhan biét dudc cac goéc dac biét (goc
vudng, gbéc nhon, gbc tu, géc bet).

- Nhan biét dugc khai niém s do goc.

3. Thuc hanh trong phong may tinh véi
phan mém toan hoc (néu nha trudng cé
diéu kién thuc hién)

- St dung phan mém dé hé tro viéc hoc cac
ki€én thdc hinh hoc.

- Thuc hanh st dung phan mém dé vé hinh
va thiét k& d6 hoa lién quan dén cac khai
niém: tam giac déu, hinh vuéng, hinh chi
nhat, hinh thoi, hinh binh hanh, hinh thang
can, hinh déi xing.

1. Mot sé yéu té thong ké

Thu thap va té chic dir liéu

+ Thu thap, phén loai, bi€u dién dir liéu theo
cac tiéu chi cho trudc

- Thuc hién dudc viéc thu thap, phan loai dir
liéu theo cac tiéu chi cho trudc tu nhiing
nguén: bang biéu, kién thic trong cac mén
hoc khac.

- Nhan biét dugc tinh hop li clia dit liéu theo
cac tiéu chi don gian.

+ M6 ta va biéu dién dir liéu trén cac bang,
biéu d6

- Poc va md ta thanh thao cac di liéu &
dang: bang théng ké; biéu dé tranh; biéu d6
dang cot/cot kép (column chart).

- Lua chon va biéu dién dugc dir liéu vao
bang, biéu dé thich hap & dang: bang théng
ké; biéu dd tranh; biéu d6 dang cot/cot kép
(column chart).

Phan tich va xt li dir liéu

Hinh thanh va giai quyét vdn dé don gian
Xudt hién tor cac sé liéu va biéu do théng ké
da co

- Nhan ra dudc van dé hoic quy luat don
gian dua trén phan tich cac sé liéu thu dudc

& dang: bang théng ké; biéu dé tranh; biéu
doé dang cot/cot kép (column chart).
- Giai quyét dudc nhiing van dé don gian lién
quan dén cac s liéu thu dudc & dang: bang
théng ké; biéu dd tranh; biéu d6 dang cot/cot
kép (column chart).
- Nhan biét dugc mai lién hé gilra thong ké
vGi nhitng kién thiic trong cac mén hoc trong
Chuong trinh 16p 6 (vi du: Lich s va bia Ii
I6p 6, Khoa hoc tu nhién I6p 6,...) va trong
thuc tién (vi du: khi hau, gia ca thi truang,...).
2. Mét sb yéu td xac suat
+ Lam quen véi mét s6 mé hinh xac suét don
gian. Lam quen vai viéc mo ta xac suét (thuc
nghiém) cla kha nadng xay ra nhiéu lan cla
mot su kién trong mét s6 mé hinh xac suét
don gian
- Lam quen véi moé hinh xac suét trong mét
s0 tro chai, thi nghiém don gian (vi du: & tro
choi tung dong xu thi mé hinh xac suat gém
hai kha nang (ing vGi mat xuat hién cla dong
XUu,...).
- Lam quen v&i viéc md ta xac suat (thuc
nghiém) cla khd nang xay ra nhiéu lan cla
mot su kién trong mot s6 md hinh xac suat
don gian.
+ M6 ta xac suét (thuc nghiém) cla kha
nang xay ra nhiéu lan ctia mot su kién trong
mot s6 mo hinh xac suét don gian
S dung dudc phan s6 dé mo ta xac suét
(thuc nghiém) clia kha nang xay ra nhiéu lan
thong qua kiém dém sé Ian 1ap lai clia kha
nang d6 trong mot s6 md hinh xac suat don
gian.
3. Thuc hanh trong phong may tinh véi
phan mém toan hoc (néu nha trudéng cé
diéu kién thuc hién)
SU dung dudc phan mém dé vé biéu do6
tranh; biéu d6 dang cot/cot kép.

TTT (Téng hop)

Nguén: B6 Giao duc va Pao tao

43)



) Két qua 4
Phan tich 99999 ra tich clda hai s6 c6 ba chir

s6 99999 = 32 x41x 271 = 369x 271

=123 x813 =THO x VAN.
Vi cac chit khac nhau biéu dién cac chit sd

(TTT2 s6 200+201)

khdac nhau nén ta c6 hai dap soO

THO =369; VAN=271 hoac THO =271

VAN = 369.

Nhan xét. Cac ban sau day gidi
@ dang va dugc thudng ki nay: Lé Mai
HONGHA®  Anh, 7A1, THCS Trung Vuong, Mé
Linh, Ha N&i; Nguyén Burc Ding, 6E, THCS
Tran Mai Ninh, TP. Thanh Hbéa, Thanh Héa;
Hoang Minh Va, 7D, THCS Van Lang,
TP. Viét Tri, Pha Tho; V6 Tran Ngoc Hiu,
9/1, THCS Ly Tu Trong, Tién PhuGc, Quang
Nam; Tran Trung Phuc, 8A4, THCS Ngbé Gia
Tu, Héng Bang, Hai Phéng.
Cac ban sau dugc khen: Quan Tién Anh;
Nguyén Thi Tra Giang, 7A3; Ha Quang Tung,
9A3, THCS Lam Thao, Ldm Thao; Nguyén
Manh Hung, 9A3; Vi Tra My, 7A1, THCS
Gidy Phong Chéau, Phu Ninh, Pha Tho; Tran
Minh Hoang, 7E, THCS Nguyé&n Trai, Nghi
Xuén, Ha Tinh; DPang Quang Huy, 8G;
Nguyén Lé Hung, 9D; Nguyén Van Khai, 8G;
Dinh Xuén Linh, 8A; Phan Quang Triét, 7B,
THCS bang Thai Mai, TP. Vinh, Nghé An;
Nguyén Trung Kién, 9A1, THCS Yén Phong,
Yén Phong; Lé Céng Nam, 9A, THCS Lé Van

Nhan dip ndm mdi, biét rang CANH [a sé chinh phuong, ban hay thay céac
ch{r cai khac nhau bdi cac chit sé khac nhau sao cho

CANH+TY =2020.

LE ANH TUAN (Quynh D6i, Quynh Luu, Nghé An)

Thinh, Gia Binh, Bac Ninh; Nguyén Minh Tri,
6A4, THCS Ngbé Si Lién, Q. Hoan Kiém, Ha
NGi.

TTT

(Tiép theo trang 27)

Trudc hét ta chiing minh moi céach
chon 2000 & trén bang da cho ludn ton tai
mét bang con 2 x 2 chita ding 1 trong 2000 6
nay.

That vay, vi s6 hang I6n hon s6 6 nén ton tai
hai hang lién nhau H1, H2 ma H1 khéng chiia
0 nao va H2 c6 chia it nhat moét 6 da chon. Vi
s6 cot cling I6n hon s6 6 dudc chon nén ton
tai hai 6 A, B canh nhau trén H2 ma c6 dung
mot & da chon. Goi C, D 14 2 6 nam trén H1
va cling ¢t véi A, B. Bang con gém 4 6 A, B,
C, D chi c6 dang mot 6 dugc chon.

Gia& s ta c6 thé thu dudc bang gébm dung
2000 6 mau d6 sau hitu han 1an d6i mau. Khi
d6 theo chimg minh trén, ton tai mét bang
con 2 x 2 chira ding mét 6 mau dd, 3 6 mau
xanh.

Vi G trang thai ban dau tat ca cac bang con
2 x 2 déu gébm 4 6 mau xanh nén méi lan déi
mau hang hoadc cot s6 6 mau dd va sé 6 mau
xanh trong bang vudng 2 x 2 luén luén la sb
chan. Do d6 khong thé thu dugc moét bang
vubng con 2 x 2 ¢c6 1 6 mau dé va 3 6 mau
xanh (vo Ii).

Vay khéng thé thu dudc mét bang chira ding
2000 6 mau do sau hifu han 1an d6i mau.



dudng tron.

m (TTT256 2004201)
DUNG DUONG CAO THE NAQ?

L&i giai. |
X
Y A
- K
B H c
Hinh 1 D

Phéan tich (Hinh 1): Vi tam giac ABC la tam
giac tu nén truc tdm | nam ngoai tam giac
ABC. Vé hinh binh hanh ABDC thi BD L Bl va
CD L Cl.

Ké DK vuéng gobc véi BC.

Dé thdy AAHB = ADKC nén BH = CK.

Tu d6 ta c6 cach dung nhu sau (Hinh 2):

Do cac goc B va C cla tam giac ABC déu
nhd hon 90° nén ta vé trong nta mat phang
bd BC chiia diém A céc tia Bx' va Cy’ sao cho
CBx’ =90° - C;; BCy' =90° -B;.

Pudng vudéng gbéc véi Bx tai B va dudng

TRUNG DIEM VA TRUNG TRUC

Bai toan. Cho tam giac ABC can tai A, D va E thay dé&i trén AB va AC
sao cho AD + AE = AB. Vui néi rang trung diém cGia DE nam trén 1
dudng thang c6 dinh, V& néi thém trung truc ctia DE di qua mot diém
c6 dinh, diém c6 dinh nay cung v6i ba diém A, D, E ndm trén mot

Ban hay cho biét: Ai dung? Ai sai?

PHAM TUAN KHAI (Ha Noi)

vuéng gbc véi Cy’ tai C cat nhau 6 D.
Ha BK L BC (K € BC).
Trén tia BC lay diém H sao cho BH = CK.
Diém H d6 14 hinh chiéu clia A trén BC.
y

D
Hinh 2

Ta cing c6 thé gidi bai toan trén theo phép
déi ximg truc nhu sau.
Tu B va C dung cac dudng thang déi xiing véi
BA qua BC va dudng thng déi x(ing véi CA
qua BC.
Giao diém clia chung 1a A, khi d6 A’ déi xiing
vGi A qua BC nén AA’ vudng goc véi BC. AA’
cat BC tai H, khi d6 H la chan dudng vuéng
go6c ha tir A xuéng BC.

Nhan xét. Cac ban sau day cé Ioi

gidi dung, dugc thudng: V6 Tran
noneha: Ngoc Hai, 9/1, THCS Ly Tu Trong,
Tién Ky, Tién PhuGc, Quang Nam; Tran Nam
H&i, 8A3, THCS Tran Bang Ninh, TP. Nam
Dinh, Nam Dinh; Ngé Thi An Binh, 8E, THCS
DPang Thai Mai, TP. Vinh, Nghé An; Nguyén
Pham Thanh Nga, 9A3, THCS Lam Thao,
Lam Thao, Phu Tho.

VU DINH HOA
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?

Giai
Bai 1(200+201). Tim tat cad cac cap soO
nguyén to p, q théa man cac s6 5p + q va
pq + 7 déu 1a sé nguyén to.
L&i giai. Dé thdy 5p + q va pq + 7 1a cac s6
nguyén t6 16n hon 3 nén ching déu la s6 1é
va khong chia hét cho 3. Suy ra pq chén,
nén trong 2 s6 nay phai cé it nhat mot sé
chan.
o Trudng hop 1: Néu p chan suy ra p = 2 nén
50+q=10+9q=9+(q+1).
Do 5p +q khoéng chia hét cho 3 nén q +1
khong chia hét cho 3.
Laicopg+7=29+7=3(q+3)-(q+ 2).
Do pg + 7 khdng chia hét cho 3 nén q +2
khong chia hét cho 3.
Trong 3 s6 tu nhién lién tiép q, g +1, g +2
c6 1 s6 chia hét cho 3 nén q chia hét cho 3,
suyraq=3.
o Truong hop 2: N&u q chan suy ra q = 2 nén
50+q=5p+2=32p+1)-(p+1).
Do 5p + q khéng chia hét cho 3 nén p + 1
khong chia hét cho 3.
Laicopq+7=2p+7=3(p+3)-(p+2).
Do pq + 7 khéng chia hét cho 3 nén p + 2
khong chia hét cho 3.
Trong 3 s6 tu nhién lién tiép p, p +1, p +2
c6 1 s6 chia hét cho 3 nén p chia hét cho 3,
suyrap=3.
Vay c6 2 c&p s6 (p, q) = (2, 3); (3, 2).
Nhan xét. Day la moét bai toan sé hoc cla
chuong trinh 16p 6 hay khéng qua xa la nén
nhiéu ban tham gia gidi bai. Cac ban sau c6
|6i gidi dung va day dd: Nguyén Trung Kién,
Nguyén Thi Tra Giang, Nguyén Phuong
Linh, 7A3; Kiéu Minh Vuong, 6A3, THCS

toan
thu

&

Lam Thao, Lam Thao, Pha Tho; Tran
Phuong Linh, 7C, THCS Bach Liéu, Yén
Thanh, Nghé An; Tran Minh Hoang, TE,
THCS Nguyén Trai, Nghi Xuan; Lé Van
Huén, 6B, THCS Hoang Xuan Han, Blc
Tho, Ha Tinh; Han Thai Duong, 7C1, THCS
Archimedes Academy, Q. Cau Giay, Ha Noi.

PHUNG KIM DUNG

Bai 2(200+201). Tim s6 tu nhién

man

thda

L&i gidi. Ta c6 99 <abc <1000 nén suy ra
125 =53 <abc=(a+b+c)® <103 =1000.
*VGi a + b+ c =5 thi abc=5%=125
—a=1b=2,c=5 (loai) vi 125 # (1+ 2 +5)3.
*Véi a + b + ¢ = 6 thi abc=6°=216
—a=2b=1c=6 (loai) vi 216 # (2 +1+6)°.
*VGia+b+c=7thi abc=7° =343,
—a=3b=4;c=3 (loai) vi 343 #(3+4+3)
«VGia+b+c=8thi abc=8%=512

= a=>5 b=1;c=2 (thba man) vi 512
=(5+1+2)>%

«VGia+b+c=9thi abc=9°=729
—a=7b=2c=9 (loai) vi 729 #(7 +2+9)°.
Vay s6 tu nhién can tim a 512.

Nhan xét. Day la mot bai toan khéng kho
nhung moét s6 ban c6 thé xét khéng du
trudng hop. Cac ban sau c¢6 16i giai dang va
day dd: Tran Binh Minh, 7E, THCS Van
Lang, TP. Viét Tri; Quach Thuy Duong, Kiéu

Minh Vuong, 6A3; Duong Nguyén Khanh,
7A3, THCS Lam Thao, Lam Thao, Phua Tho;



Nguyén Gia Bédo, 7C1; Pham Dang Viét
Bach, 6C4; Nguyén Quang Nhat, Nguyén
Tran Kién, Vi Nam Buc Trung, Nguyén
Quang Minh, Hoang Anh Khéi, 7C1, THCS
Archimedes Academy, Q. Cau Gidy, Ha Néi;
Lé Van Huén, 6B, THCS Hoang Xuan Han,
Dlc Tho, Ha Tinh; Nguyén Hitu Tuén Anh,
7C, THCS Nguyén Cao, Qué V8, Bac Ninh;
Nguyén Kim Manh, Nguyén Tat Quéan, 7D,
THCS Ly Nhat Quang, D6 Luong; Tran
Phuong Linh, 7C, THCS Bach Liéu, Yén
Thanh, Nghé An; D6 Thanh Nam, 6A, THCS
Lap Thach, Lap Thach, Vinh Phic; Nguyén
Minh Thai, 7D, THCS Nguyén Hién, Nam
Truc, Nam Dinh.

LE BUC THUAN

L&i giai. Vi a, b, ¢, d khong dm va 3a + 2b +
4¢c +6d < 24.

Do d6 3a<24,2b<24,4c<24,6d<24.

Nén a<8,b<12,c<6,d<4

= a(@-8)+bb-12)+c(c-6)+d(d-4)<0.

Ta cé a® +b? + ¢? +d? —7a—15b - 5¢ - 2d
=a(@-8)+b(b-12)+c(c—-6)+d(d—-4)
—ﬂb—lc+l(3a+2b+4c+6d)

3 3 3
< 1.24 =8.

3
Nhan xét. Cac ban sau c6 I0i giai tét: Bach
Thai Son, 7A1, THCS Vinh Yén, TP. Vinh
Yén; Nguyén Duy Thanh, 6A2, THCS Yén
Lac, Yén Lac, Vinh Phic; Tran Minh Hoang,
7E, THCS Nguyén Trai, Nghi Xuan, Ha Tinh;
Luong Minh Hiéu, 9C, THCS Van Lang,
TP. Viét Tri, PhG Tho; Nguyén Cbéng Phuic,
8C, THCS Ly Nhat Quang, B6é Luong;
Nguyén Gia Bgo, 7B, THCS DPang Thai Mai,
TP. Vinh, Nghé An.

CAO VAN DUNG

L&i gidi. TU gia thiét dé bai ta co
BAC =BAD + CAD = 81° + 27° =108°
— ACB =180° - ABC -BAC
=180° -36° -108° =36°.
Do d6 tam giac ABC can tai A.
Qua A ké dudng th&ng vudng goc véi BC cét
BD tai E.
A

D
Khi d6 AE la dudng trung truc clia canh BC

nén EBC =ECB =30°.

— BEA =CEA =60° = CED=60°. Do db
ED la tia phan giac ngoai clia tam giac AEC.
Mat khac BAE =90° — ABC = 90° — 36° = 54°;
DAE = BAD - BAE = 81° — 54° = 27°.

Nén AD la phan giac clia géc EAC. Tu dé
CD la tia phan giac ngoai clia tam giac AEC.

Suy ra ADC =180° —CAD - ACD
=180°—%(TA\E—/TC\E—@
1

2
lo) 1 g— 1/\ 1/\ fo)
=90" -—CAE -—-ACE =—AEC =30".
2 2 2

1

=180° — C/A\E—A/C\E—Emso0 — ACE)

Do dé ACD =180° — CAD - ADC
—180° —27° —30° =123°.

(7)



Vay CAD=27°;ADC = 30°; ACD = 123°.
Nhan xét. S6 bai giai gUi vé tdoa soan khong
nhiéu. Cac ban sau co6 16i giai t6t: Nguyén
Thi Tra Giang, 7TA3, THCS Lam Thao, Lam
Thao, Phu Tho; Lé Khac Hung, TA; Nguyén
Canh Nam Khanh, 7D, THCS Ly Nhat
Quang, D6 Luong; Phan Quang Triét, 7B;
Tran Chi Dat, 8E, THCS Pang Thai Mai,
TP. Vinh, Nghé An.

HO QUANG VINH

L&i giai. Diéu kién

4x2% +4y? —8x-12y +113 >0
2x -x%>0

3y—y2 >0

Taco

o J4x2 + 4y? —8x 12y + 113

= J(4x2 — 8x + 4) + (4y? — 12y + 9) + 100
= J4(x — 12 + (2y - 32 + 100 =100 = 10.
o4(\/2x—x +\/3y—y2)

=4(«/1—(x—1)2 + /%—(y—%}z]
9
s4(ﬁ+\/ﬂz1o.

Do d6 \4x2 +4y2 - 8x - 12y + 113

> 4(\/2x ~x? +\/3y—y2)
Déng thic xay ra khi va chi khi
X =

2
<x—1>2=<2y—3)2=[y—§j —0o
2 y=

I\)IOO -

Vay phuong trinh da cho c6 nghiém duy nhat

w43
w=[12)

Nhan xét. Ta c6 mdt phuong trinh va hai an
s6, suy ra mot bat d&ng thiic nao d6 da co
ddu dang thiic 1a mau chét dé giai bai toan
trén. Cac ban sau c6 I6i giai dung, trinh bay
tot: Nguyén Thi Huyén My, 9A3, THCS Lam
Thao, L&m Thao; Truong Dudc Tai; Vi Dinh
Hoang, 9A3, THCS Gidy Phong Chéu, Phu
Ninh, Pha Tho; Tran Thé Céng, 9A, THCS
Lé Van Thinh, Gia Binh, Bac Ninh; Pham Vi
Hoang, 9A, THCS Ly Tu Trong, Binh Xuyén,
Vinh Phuac; Dang Vi Cuodng, 9A5, THCS
Cau Giay; Lé Duy Anh, 9C1, THCS
Archimedes Academy, Q. Cau Gidy, Ha Noi;
Ngé Thi An Binh, 8E; Nguyén Thi Chi Mai,
Nguyén Thanh Tuén, 8G; DPau Binh Huy
Khanh; Nguyén Quéc Bgo Long, 9C, THCS
Dang Thai Mai, TP. Vinh; Pham Ngoc Trinh,
9B, THCS H&6 Xuan Huong, Quynh Luu,
Nghé An.

NGUYEN MINH BUC

Loi giai. S dung bat déng thiic AM-GM, ta
cb

xx+y 2\/_ 2\/__ F [z+—j

Chimng minh tuong tu, ta cling c6

£S1(X+£j, zx Sl[wzj_

y+z 4 X z+x 4 y

Cong theo vé cac danh gia trén lai, ta dudc
Xy yz zX

+ +
X+y y+z z+X

<1(x+y+z+E+— ﬁ]
4 X 'y z

=1(1+E+ﬁ+ﬁ}
4 X y z

DPéng thdc xay ra khi va chi khi



X=y=z=—.
y=2=3

Nhan xét. Ngoai cach giai trén, ta cling cb
thé gidi bai toan bang cach chiing minh bat
d&ng thiic chat hon:

Xy ,.yz  Z <1<11+yz = x|
X+y y+z z+x 2 4 X y z
Trong d6, bat déng thiic vé trai co thé duodc
chiing minh bang cach st dung cac danh gia

Xy _X+y yzZ _y+zZ zZX _Z+X
X+y 4 'y+z 4 ‘z+x 4
Con bat dang thic vé phai cé6 thé dudc
chimg minh bang céch st dung cac danh gia
Xy yz>2y yz+_>2 Xy
z X X y y z

> 2X.

Céac ban sau day co I6i giai t6t: Nguyén
Trung Kién; Nguyén Hiu Niém; Lé Dang
Quang, 9A1, THCS Yén Phong, Yén Phong;
Db Trung Higu, 9A, THCS Lé Van Thinh, Gia
Binh, Bac Ninh; Huynh Nguyén Phét, 8A1,
THCS My Léc, Phu My, Binh Binh; Dang Vi
Cuong, 9A5, THCS Cau Gidy; Lé Duy Anh;
Tran Hang Linh; Nguyén Truong Minh; D6
Hoang Nhat Nam; Nguyén Minh Phuong;
Nguyén Quang Thai; Nguyén Luong Uy,
9C1, THCS Archimedes Academy, Q. Cau
Giay; Pham Duy Nguyén Lam, 8A1, THCS
Thanh Xuén, Q. Thanh Xuan, Ha Néi; Tran
Minh Hoang, 7E, THCS Nguyén Trai, Nghi
Xuén, Ha Tinh; Dinh Xuén Linh, 8A; Nguyén
Thanh Tuén, 8G, THCS Ding Thai Mai,
TP. Vinh; Pham Ngoc Trinh, 9B, THCS Hb
Xuan Huong, Quynh Luu, Nghé An; Dé
Ngoc Hai, 8A3, THCS Lam Thao, La4m Thao;
Nguyén Tuén Pat, 9B, THCS Nguyén Quang
Bich, Tam Néng, Bui Kim Chuc; Nguyén
Manh Hung, 9A3, THCS Gidy Phong Chau,
Phu Ninh, Pha Tho; Bach Thai Son, 7A1,
THCS Vinh Yén, Vinh Yén; Nguyén Hai Yén
Nhi, 8A2, THCS Yén Lac, Yén Lac, Vinh
Phuc.

vO QUOC BA CAN

L&i giai. Ta co

(2019x + 2020)? =y +1

& (2019x + 2020)? = (y + N(y>- y +1).

Goi UCLN (y+1;y* -y +1)=d
y+1:d

:{yz -y+1id

=y2—y+1=[y(y +1) -2y +1) +3]:d=3id.

Ma (2019x + 2020)? khéng chia hét cho 3, do

dé6d=1.Suyray+1vay>-y+1lahaisd

nguyén t6 cung nhau c6 tich la s6 chinh
phuong.

1=a?
pat 1Y T'T? (a beNt, a?>2)
y2—y+1:b2
Suy ra
b? =(a®-1)% —(a® -1)+1<(a® -2

Mt khac
@°-1)2-(@°-1)+1-(a%-2?=a?
nén b? =(a’ -2 -(@% -1 +1>(a% -2)>%

Do d6 (a? - 2)2 <b? < (a® — 1)? (khong t6n tai
s6 nguyén ducng b thda man).

Vay phuong trinh da cho khéng cé nghiém
nguyén duong.

Nhan xét. Bai toan trén thudc dang co ban,
khong quéa khé. Cac ban sau cé 16i gidi tét:
Pham Duy Nguyén Lam, 8A1, THCS Thanh
Xuan, Q. Thanh Xuan; Bang Vi Cudng, 9A5,
THCS Cau Gidy; Nguyén Minh Phuong; Lé
Duy Anh; Bé Hoang Nhat Nam, 9C1, THCS
Archimedes Academy, Q. Cau Gidy, Ha Noi;
Pham Ngoc Trinh, 9B, THCS H6 Xuén
Huong, Quynh Luu; Ngbé Thi An Binh, 8E;
Nguyén Duy Khéi Nguyén, 8G, THCS Dang
Thai Mai, TP. Vinh, Nghé An; Tran Minh
Khéi; Han Vi Long, 9C, THCS Van Lang,
TP. Viét Tri; Nguyén Thi Huyén My, 9A3,

-1>0



THCS Lam Thao, Lam Thao, Pha Tho;
Nguyén Hai Yén Nhi, 8A2, THCS Yén Lac,
Yén Lac, Vinh Phic; H6 Van Tai, 9A1,
THCS Yén Phong, Yén Phong, Bac Ninh.
NGUYEN QUANG TUAN

L&i giai.

B M C
Goi H, K theo th( tu la hinh chiéu cta D, E
trén AB, AC. Ap dung hé thic luogng trong
tam giac vudng va két hop gia thiét, ta co
HB HBBA DB? MB
HA HAAB pA2 MC’
Theo dinh li Thales ddo, ta suy ra MH // AC.
Ching minh tuong tu thi MK // AB.
Tu d6 AHMK la hinh binh hanh.
Suy ra KM = AH, HM = AK. (1)
Do cac tam giac vuéng DAB va ECA déng
dang, c6 dudng cao tuong Gng la DH, EK.
Suy ra hai tam giac vuéng DHA va AKE
dong dang.
Két hap véi (1), ta co
HM _AK_DH_DH
EK EK AH MK
Do AHMK la hinh binh hanh nén ta c6

DHM = 90° + BHM = 90° + BAC
=90° + MKC =MKE. (3)
Tu (2) va (3), suy ra AHDM «» AKME, dan t6i
HDM = KME.
Lai c6 DH LMK, ta suy ra MD L ME hay
DME = 90°.
Nhan xét. Cac ban sau cd Ioi gidi dung:
Huynh Nguyén Phat, 8A1, THCS My Léc,
Phu My, Binh Dinh; Nguyén Quang Burc; Lé
Buc Chinh; Nguyén Trudng Minh, 9B, THCS
Nhit B4 Sy, Hoang Hbéa, Thanh Héa; Lé Duy
Anh; Nguyén Bich Bat, 9C1, THCS
Archimedes Academy, Q. Cau Gidy; Pham
Duy Nguyén Lam, 8A1, THCS Thanh Xuan,
Q. Thanh Xuan, Ha Néi; Nguyén DBuc An,
9A, THCS Lé Van Thinh, Gia Binh; D6 Van
Tai; Lé Dang Quang, 9A1, THCS Yén
Phong, Yén Phong, Bac Ninh.

TRAN QUANG HUNG

Nguyén Hau Tudn Anh, 7C, THCS
Nguy&n Cao, Qué V&, Bac Ninh; Huynh
Nguyén Phat, 8A, THCS My Lac, Phu MY,
Binh Dinh; Dang Vi Cuong, 9A5, THCS
Cau Gidy; Lé Duy Anh, 9C1, THCS
Archimedes Academy, Q. Cau Gidy, Ha
Noi; Lé Van Huén, 6B, THCS Hoang
Xuan Han, Pdc Tho; Tran Minh Hoang,
7E, THCS Nguyén Trai, Nghi Xuan, Ha
Tinh; Pham Ngoc Trinh, 9B, THCS H6
Xuan Huong, Quynh Luu, Nghé An; Kiéu
Minh Vuong, 6A3; Nguyén Thi Huyén My,
9A3; Nguyén Thi Tra Giang, 7A3, THCS
Lam Thao, Lam Thao, Pha Tho; Bach
Thai Son, 7A1, THCS Vinh Yén, TP. Vinh
Yén; Nguyén Hai Yén Nhi, 8A, THCS Yén
Lac, Yén Lac, Vinh Phuc.



-

Tach sal

TRAN DAU THU MOT TRAM SAU MUOT TAM

Ngusi thach dau: Doan Cat Nhon, Trudng THCS Phudng Binh Dinh,
TX. An Nhon, Binh Binh.

Bai toan thach dau: Giai phuong trinh

7x% —13x +8 = 2x23-3x3 + 3x2 +
Th&i han: Trudc ngay 08.02.2020 theo dau buu dién.

XD TRAN AU THU MOT TRAM SAU MUOT SAU (rrr2 56 200+201)

Pé bai. Cho tam giac ABC vudng tai A c6
AB < AC. Ké duong cao AH cla tam giac
ABC. Goi | va J theo th{ tu la tam dudng tron
noi tiép cac tam giac AHB va AHC. budng
tron ngoai ti€p tam giac AlJ cat cac canh AB,
AC th( tu tai D, E. Pudng thdng DE cét
duong thang BC tai K. Goi O 14 trung diém
cla DE. Chiing minh rang dudng tron ngoai
ti€p tam giac OHK di qua trung diém cula IJ.
Lai gidi. B& dé. Cho tam giac ABC, (O) la
duong tron ngoai tiép, |, |, theo thr tu 1a tam
duong tron noi ti€p va tdm dudng tron bang
ti€p d6i dién dinh A. Khi d6 dudng tron (O) di
qua trung diém cla Il ,.

Phép chiing minh b& dé trén rat don gian,
ban doc tu chiing minh.

Trd lai gidi bai toan thach dau.

Ta c6 DAE =BAC = 90°.
Suy ra DE la duong kinh clla dudng tron
ngoai tiép tam giac AlJ.

Do d6 O la tdm dudng tron ngoai ti€p tam
giac AlJ.

Tu d6, cha y rang |, J theo th{r tu 14 tam
dudng tron ndi tiép cac tam giac ABH, ACH,
suy ra

KOl = DOI=2DAIl =2IAH = IOH:

10J=2IAJ=2IAH+2HAJ
=BAH+HAC=BAC =90°.

Mét khac KHI=BHI= AHI= OHI.

Suy ra |, J theo th(r tu la tdm dudng tron ndi

tiép va tam dudng tron bang tiép déi dién

dinh K cla tam giac KOH.

Vay theo b6 dé trén, dudng tron ngoai tiép

tam giac KOH di qua trung diém cda IJ.
Nhan xét. Bai toan nay khéng kho
nhung chi c6 vé st D6 Van Tai, 9A1,

noneHa: THCS Yén Phong, Yén Phong, Bac

Ninh nhan IGi thach dau va dang quang

trong tran dau nay.

NGUYEN MINH HA




DANH CHO CAC/NHA TOAN HOC nnﬁ
LA

PHUONG TRINH NGHIEM NGUYEN

LE ANH TUAN (Quynh Luu, Nghé An)

(Tiép theo ki trudc)

4. Tim tap gia tri ciia mot an

Cho phuong trinh F(x; y) = O thi tap gia tri
cla x la cac gia tri cla x d€ tén tai y thda
man F(x; y) = 0. Tuong tu tap gia tri cua y la
cac gia tri cla y dé€ ton tai x thda man
F(x; y) =0.

Bai toan 14. Tim cac s6 nguyén x, y thda
man x2 +y2 -xy =3.

L&i giai. Phuong trinh da cho tuong duong
v6i X2 —yx+(y2 -3)=0.(1)

Coi phuaong trinh (1) la phuong trinh bac hai
an x c6 nghiém khi

A20 o -3y? +1220e 2<y<2.
Viylas6 nguyénnén ye {£2; £1; 0}.

Tu dé ta tim dudc cac nghiém nguyén cla
phuong trinh 1a (x, y) € {(1; 2); (-1; -2);
(=151 (251); (15 1) (=25 -1

Bai toan 15. Tim cac sO nguyén x, y thda

man 2y +1=v3-2x - x2. (1)
L&i giai. Vi 2y +1=+4— (x+1? nén

1 1
0<2y+1<2 L <y< .
Y 2753

May la s6 nguyén nén y = 0.

Thay y = 0 vao (1) ta c6 1= /4 — (x + 1)

= (x+1)2 :3<:>x:—1i\/§(loai).

Vay phuong trinh d& cho khong c6 nghiém
nguyén.

Bai toan 16. Tim cac s6 nguyén x, y thoa
man (X +NO(x+y)=2y(x-y). (1)

L&i gidi. Phuong trinh (1) tuong ducng véi

X2 —(y—1)x+2y2 +y=0.(2)

Phuong trinh (2) la phuong trinh bac hai 4n x
c6 nghiém khi

A=(y—1)2 —4(2y2 +y)>0

(:)—7y2—6y+120(:>—1SyS1.

~

Tudosuyraye {-1; 0}.
*Neuy=-1thixX*+2x+1=0=x=-1.
#NEuy=0thix?+x=0

& x=0hodcx=-1.

Phuaong trinh cé cac nghiém nguyén la

(x;y) € {(-1; -1); (0; 0); (-1; O)}.

5. SUr dung bat dang thirc

Trong mét s6 bai toan giai phuong trinh
nghiém nguyén ta ching minh dugc vé nay
I6n hon hodc béng vé kia clia phuong trinh,
khi d6 nghiém nguyén cla phuong trinh la
cac gia tri nguyén cta bién d€ hai vé€ bang
nhau; c6 mot s6 bai lai s&t dung bat dang
thire d€ tim mién gia tri cla bién sau do thir
chon.

Bai toan 17. Tim nghiém nguyén duong cla
phuaong trinh (x2 + y2)(x2 +1)= 4x2y.

L&i giai. Ap dung bat dang thiic AM-GM cho
hai s6 duong ta cé

(x2 + y2)(x2 +1)>2xy.2x = 4x2y.

DPéng thdc xay ra khi va chi khi

{X Y ox-= y=1.

Vay phuong trinh c6 nghiém nguyén duong
(x;y) = (1;1).



Bai toan 18. Tim cac nghiém nguyén duong
clia phuong trinh X, Y. i (1)
y X z

Loi giai. Ap dung b4t dang thic AM-GM ta
cbd i=5+122:zs2.
z Yy X

Suyraz=1hoacz=2.

% Néu z = 1, thay vao (1) ta cd

Pt t=2 thi (2) trd thanh
y

t+%=4:>t2—4t+1=0:>t=2i\/§ (loai).

% Néu z = 2, thay vao (1) ta ¢
i+1:2:>x:y:1.

y X
Vay phuong trinh c6 nghiém nguyén ducng
duy nhatla (x,y, z) = (1,1, 2).
Bai toan 19. Ching minh rang phuong trinh
sau khéng cé nghiém nguyén duong
x4y =197 (1)
L&i gidi. Gia sir ton tai cac s6 nguyén duong
X, y théa man (1), dé suy ra 1< x <y <19.
Taco x'7 +y'7 =1917

2(y+'|)17 > y17 +17y16 >y17 +17x6,
Suyrax>17.
Dod6x=y=18.
Thir lai, x = y = 18 khong thda man.
Vay phuong trinh d& cho khéng c6 nghiém
nguyén duong.
Bai toan 20. Tim nghiém nguyén cla
phuong trinh (x? + 4y? + 28)2 = 17(x* + y* +
14y? + 49).
Loi Ap dung bat
Bunyakovsky ta c6 17(x4 + y4 + 14y2 +49)

:[ 44 (y? +7)2J[12 +42J

2
> [x2.1+ 4.(y2 + 7)} = (x2 +4y2 + 28)2.

giai. dang thic

Déng thic xay ra khi

22
XT=¥<:>4x2:y2+7.

Tu d6 ta tim dudgc phuong trinh c6 nghiém
nguyén (x; y) = (2; 3).

6. Nguyén li kep

Véi cac s6 nguyén duang n, k thi:
*Néun<k<n+2 thik=n+1.

sk Néun(n+1)<k(k+1)<(n+2)n+3) thi
k=n+1.

£ NEu n? <k® <(n+2)? thi k=n+1.

#Néu n® <k <(n+2)° thi k=n+1.

Bai toan 21. Tim nghiém nguyén cla
phuong trinh (x + 1)4 —(x —1)4 = y3.

I

L&i gidi. Taco (x+ )% — (x=1)% =y3

= 4x(2x2 +2)= y3 &8x> +8x = y3.

* NEu x >1

8x3 <8x3 +8x < (2x+1)° =8x> +12x% + 6x + 1
(Do 12x% =2x +1>0).

Hay (2x)% <y3<(@2x+1)° (khong ton tai s6
nguyén y thda man).

% NEu x <-1, chiing minh tuong tu suy ra y
khéng ton tai.

#*Neux=0=y=0.

Vay phuong trinh c6 nghiém nguyén

(x;y) =(0;0)

Bai toan 22. Tim nghiém nguyén cua
phuong trinh x4 - y4 = 3y2 +1.

L&i giai. Taco

x4—y4 =3y2+1<:>x4 =y4+3y2+1.

Ma (y2 +1)? < y* +3y? +1<(y? +2)°

=yt +3y? +1=(y2 +1)2 o y =0.

TUdo x* =1 x=+1.

Vay phuaong trinh cé nghiém nguyén

(x;y) € {(1; 0); (-1; 0)}.

Bai toan 23. Tim s& nguyén x dé P = x* +
2x% + 2x% + x + 3 1a mét s6 chinh phuong.

L&i gidi. Pat P=y?, ye N.

)



Tacd y2=x4+2x3+2x2+x+3
:(x2+x)2+(x2+x+3)>(x2+x)2.
Lai co y2=x4+2x3+2x2+x+3

:(x2+x)2+4(x2+x)+4—3x2—3x—1

2

<(x® +x+2)%.

2

Do dé (x2+x)2<y2<(x +x+2)2.

2+x+1)2.

Suy ra y2:(x
Tu dé ta co
2+x+1)2:x4+2x3+2x2+x+3
X=-2

x=1.

(x
<:>x2+x—2:0<:{

Thay x = —2; x = 1 vao biéu thiic P déu cho
P =9 la m6t s6 chinh phuong.
Vay x = -2 va x = 1 théa méan dé bai toan.
7. Phuong phap cuc han
Khi gia st phuong trinh ¢6 nghiém nguyén
nao dé ma co thé dan dén gia tri clia &n chia
hét cho moi ldy thura cda mot s6 khac 0 thi
gia tri dé chi co thé Ia 0.
Bai toan 24. Tim nghiém nguyén cua
phuong trinh x? +y? =322, (1)
Néu x khong chia hét cho 3 thi
x% =1(mod 3) = y? = 2 (mod 3): vé Ii.
Do d6 x chia hét cho 3 nén x = 3x, (x, € Z).
Thay vao (1) ta c6
9x? +y? =322

T+y°=3z°.(2
Suy ra y chia hét cho 3 nén y = 3y, Vdi
(y; € Z). Thay vao (2) ta c6
Qx12 + 9y12 =322 o 3x12 + 3y12 =72, (3)
Do db6 z chia hét cho 3 nén z = 3z, (z, € Z).
Thay vao (3) ta co

LSi giai.

3x12 + 3y12 = 9212 & x12 + y12 = 3212
nén (X,; y1; z4) la nghiém. Tiép tuc qua trinh
nay ta thdy néu (X,; Yo, Z,) la nghiém thi

(X_E;y_fk’;z—;’j ciing 1a nghiém cda phuong
28 28 2

trinh v&i moi s6 tu nhién k.

Do d6 phuong trinh chi c6 nghiém nguyén 1a
(x,y,2)=(0; 0; 0).

Bai toan 25. Tim nghiém nguyén cula
phuong trinh 8x* +4y4 +22% =t4,

Loi giai. Gia st (X, Yo, Zo, t,) 18 mbt nghiém
clia phuong trinh thi 8x2 +4y4 + 222 = t4
=>t,i2=t, =2t (t e Z).

Ta dudc 4x§ + 2yf)1 + zg = 8tf’
=24:12=>2,=221 (21€ Z).

Ta dugc 2x3 +y& + 827 = 4tf

=Y0:2=Yo =2y (V1€ Z).

Ta dudc xg + Syf' + 4z§1r = Zt?

= Xg:12= Xg =2Xq (X1 € Z).

Ta dugc 8x§l + 4yj1r + sz’ = t14.
Suy ra (x4, Yi, 24, t;) cling la nghiém nguyén
clia phuang trinh.
t

Tuong tu (X—O,y—o Zo —Oj cling la nghiém

2
nguyén cla phuong trinh véi moi sé tu nhién k.
Do d6 phuong trinh chi c6 nghiém nguyén 1a
(x,y, 2z t)=(0; 0; 0; 0).
Chac chan con nhiéu phuong phap d€ giai
phuong trinh nghiém nguyén va con nhiéu
bai tap hép d&n khéc. Mong céc ban tiép tuc
trao d6i van dé nay. Mdi cac ban gidi mot s6
bai tap sau:
Bai 1. Giai cac phuong trinh nghiém nguyén
a) 2y’X + x +y + 1= x2+ 2y + xy.
b) y3 —x3=2x+1.
c) x> +2y3 =423,
Bai 2. Tim cac s6 nguyén duong d6i mot
khac nhau x, y, z thda man x* + y* + zZ°
=(X+y+2)>~
Bai 3. Tim cac s nguyén m dé phuong trinh
x? —mx + m? — 3 = 0 ¢6 nghiém nguyén. Tim
nghiém nguyén (ng véi cac gia tri cla m via
tim duogc.



Nam hoc 2020 - 2021
Mon thi: Toan
Thai gian lam bai: 150 phuat

NGUYEN BUC TAN
(2 diém)

1. Cho a, b, ¢c théa man 1 + 1 + 1 = 4
a+b b+c c+a a+b+c

3a% +2b% - 2¢? N 3b? +2¢? - 2a° N 3c? +2a% - 2b?

b+c c+a a+b
2. Tim cac s nguyén t6 p sao cho p? + 59 c6 ding 6 udc duong.
(2 diém)

. Tinh gia tri cGa biéu thic

M =

3
1. Giai phuong trinh (1+1J 1+ x3) = 16.
X

2. Tim tham s6 m dé phuong trinh 4n x sau (x? + 4x — 12)(x? + 12x + 20) = m ¢c6 4 nghiém
phan biét.

(2 diém)
1. Cho a, b, ¢ 1a c4c s6 thuc duong thda man a + b + ¢ < 3. Tim gi4 tri I6n nhat cda biéu thic
bc ca ab

M

= + + .
\/a2+3 \/b2+3 \/cz+3
2. Cho a, b, ¢ 1a cac s6 thuc duong thda man abc = 1. Chiing minh rang

1 1 1 1(1 1 1
3 +— +— >— | —+—+—|.

a’(7b+3c) b°(7c+3a) c°(7a+3b) 10la b c

(2 diém)
Cho tam giac nhon ABC (AB < AC) ndi tiép dudng tron (O). Cac dudng cao AD, BE, CF cua
tam giac ABC cat nhau tai H. Goi P, Q 14 giao diém cta EF véi dudng tron (O) (F ndm giita E
va P), M la giao diém cGia BQ va DF, N 14 giao diém cla CP va DE. Chiing minh rang tam
giac APQ can va bén diém M, N, P, Q cling thuéc mét dudng tron.

(2 diém)
1. Cho n 1a mét sé tu nhién. Tim du cla phép chia 5" + 4 cho 31.
2. Tai mdi dinh cQa da giac déu 2019 canh ta ghi mét s6 bat ki trong cac s6 367; 673. Chiing
minh réng t6n tai ba dinh cla da giac la ba dinh clia mét tam giac can va téng cac sé ghi trén
cac dinh l1a 2019 hoac 1101.

DAT MUA TAP CHi CA NAM HOC TAI CAC CO SO BUU BIEN TRONG CA NUGC
MA AN PHAM: C 169.1

@)



Nam hoc 2019 - 2020
Mon thi: Toan
(Pé dang trén TTT2 s6 202)

1. a) BPKXD x20;x¢1;x¢%.

Ta co
[ Ix@Ix = x +1)
_[ X = 1)(x +/x +1)
\/;+1\/_ 1) Jx
(2Vx = )WXx +1) PN
[\/_(2\/_ Yx+D)  Jx J -1 W
WX —xidx+)  x—1) 20x—1 " 24x—1

XX+ J
X + DX = 1)

_Vxexe)  x o x xaax
Xx+Ux+1 2x -1 2Jx -1
b) P>0 Vx >0. Vay P,;, = 0 khi x = 0.
2.a) TUX? +y? + 22
=(x=y)P+(y-2)°+(z-x)>

Ta cb x? + y? + 22 = 2xy + 2yz + 2zx hay

(X+Yy+2z)?=4(xy +yz+2zx)=4.9 =36
Tudbésuyrax+y+z=6 (vix,y, zduong).
b) x2+y2+22:(x—y)2+(y—z)2+(z—x)2

@(z—x—y)2:4xy.

Khéng mat tinh téng quat, gid sl z>x > y.

Khi dé6 ta c6 (z—x—y)2 :4xy24y2
—X—-y>

o|ZTxyz2y (1)
Z-X-y<-2y (2).

Tu(1)suyraz-x-y>0z>x+y.

Tu(2)suyraz-x+y<0

& z<x-y<x(voli).Vay z>x+y.

1. Diéu kién: x 2%.

Pat a=+/3x+4;b=+/3x+7;c=/4x-3.
Phugong trinh tr thanh

ab+50=5a+bc<:>(a—c)(b—5)=0(:>[a=C

a=co\3x+4=1/4x-3 = x=7 (TM).

x+\/;+1'

b=>5.

b=5<V3x+7 =5 x=6 (TM).
Vay tap nghiém clia phuong trinh la S = {6; 7}.
2. Phuong trinh tuong duong véi
(x+3y+1)(x+y+3)=15.
Vi x> 0;y >0nén ta cbd 4 trudng hop

1= — 2
TH JXTIYHI=S IX=2 0
X+y+3=3 y=2
By+1=3 _ [x=2
THo, XYY X=2 (1m),
x+y+3:5 y=0
THa, (XTI HI=T5 (loai).
X+y+3=1
1=1
THa, [XTIYFI=1 L [X=18 .
Xx+y+3=15 y=—06
Vay (x;y) =(2; 0).

1. TU gia thiét a®> + b> + ¢ = 1 suy ra
0<a;b;c<1,dodéb® M <p; ¢! <c.
Suyra T<a+b+c-ab-bc-ac.

Laicé (1-a)(1-b)(1-c)=0.
< 1-abc-a-b-c+ab+bc+ac>0
< a+b+c-ab-bc-ac<1-abc<1.

Do d6 T <1.Péng thic xay ra khi {a
b=c=0.

a=1

b=c=0.

2. Vi 4x3 +14x% +9x — 6 1a s6 chinh phuong,

nén taco 4x> +14x% +9x -6

Vay T = 1 khi {

= (x + 2)(4x? + 6x — 3) = k? véi ke N.

D&t (x+2, 4x% + 6x—-3)=d (de N*).
[x+2id (X +2)(4x - 2) d

Taco 9 2 )

4x“ +6x-3:d 4x“ +6x—3:d

4x% +6x-4id .

= XX =>1d=d=1.
4x% + 6x - 3:d



Vay (x +2, 4x% + 6x —3) =1.

a
X<—
XxX<a-—-X
Ma (x +2)(4x? + 6x —3) =k? nénta co x + 2 @{

& 2<:>x+y<a.
y<a-y a

va 4x? + 6x — 3 la s6 chinh phuong y<§
x+2=a’ Xét tam gidc AMH ¢4

=4 , (abe N¥). ét tam giac cod
4xT+6x-3=b AH = AM.cos A = AM. cos 60° = M

Vix >0 néntacéd .
4x2 <b2 <4x2 +12x + 9 Ap dung dinh Ii Pythagoras vao tam giac
MHN vuéng tai H ta c6

MN? =MH? + HN? = AM? — AH? + (AN — AH)?
= AM? + AN? - 2AN.AH = AM? + AN? — AMAN
=x? +y2 —xy:(x+y)2—3xy.

& (2x)? <b? < (2x +3)2.
Vib 1& nén b? = (2x + 1)

& 4x% +6x -3 =4x% + 4x +1

& X =2. /") ;
VGix=2taco 4x®+14x> +9x — 6 =100 = 102 TAhI\G/I}OdAeJ\?aItaCOAB AC
la s6 chinh phuong. Vay x = 2. AM_AN_,  AB _3
MB NC MB NC
o2 2 .3
a-x a-y

& a2 —2a(x+y)=-3xy. (*)

Do do6

MN? = (x+y)? - 2a(x+y) + a% = (a— x - y)?
Suyra MN=a-x-y vi x+y<a.

c) Goi E la trung diém AC. Ta c6

DK =DE= 23 MK=2_xNE=2_y.
6 2 2

Do d6 MK + NE = MN.

AM 1 AM 1
a)Tach —=——=—, Tu (*)tacd ax +ay—3xy=a(@a-x-y).
) B 5°MB 2 (*) y —3xy =a( y)
. AM AN ) SpmN = 2SakD ~ Smkp ~ SNpE ~ SamN
wB NG | dod oKk KDMK DEEN MHAN
AN_3 _AN_3_ -3, ' 2 2 2
NC 4 AC 7 7 :DKAK_KD.MN_(AM.sinA).AN
V& MH L AN. Xét tam giac AMH c6 ' 2 2
2
MH = AM.sinA = AM.sing0° = AMW3 _a¥3 — _a \/_—i( Ly -3y
2 10 12 4
\ 1
Vay Saun = MHAN \E(az—a(a X —y) —3xy)
2
_1aB 3, e 3 )83 DKMN
2710 7 140 = (ax+ay-3xy)=—"-(a-x-y)= :
12 12 2
AM DIMN
— <1 Mat khac Spyy = ———
AM <MB . DMN :
pyvi AM AN, IMB - JAM< 2
MB NC AN _. " [AN<NC Vay DI = DK.
NC (Xem tiép trang 14)

@)



Xinay TIM cac can bénh

LE THI HOA

Truong Tiéu hoc Thach Ngoc, Thach Ha, Ha Tinh

do ra ti€ng Viét nhé!

Stic khde |a vén quy clia mbi ngudi. Hay gidi 6 chii sau day dé tim ra
9 can bénh chling ta thudng gap. Ban hay dich tén clia cac can bénh

D Z EIK ClO(L DM P
0 AN VUGN AN C|lO|QK/O/FIP TES
I/ G  F|ILIU S|IE/H O| U
B A T|IC G IE|C V| O|IR
T IO O T/ H A|C|H|E | B
HIV| I C|IL K RINIP|I|R
S U Y C H AP/ N A|E
H E A D A/ C|H|E R|S
N BIWO Q H|L I|[MH O
AIRIS IO R/ E|E|Y | E]|S

Kk qua WHAT AM 17 172 5 2000201

: Cac tur bat dau bang chit cai H dugc dinh
: nghfa Ian lugt la:

: 1. HEART = Trai tim (co quan bom mau)

: 2. HERO - Anh hiing (mét ngudi vi dai,
: dugc moi ngudi ngudng mo)

- 3. HIGH - Cao (trai nghia cda thap)

- 4., HISTORY - Mén Lich s (mén hoc
nghién clu vé cac su kién trong qua khi)

: 5. HOLLAND - Nu6c Ha Lan (mét dat nuéc
- dugc biét d&€n nha hoa tulips)

: 6. HAMBURGER - Banh hamburger (mén
- &n dugc ché bién tu thit bd bam)

: 7. HAY FEVER - Bénh di tng cd (mét loai
= di (mg do cd va 1a)

: 8. HAIL — Mua da (nhiing qua bong bang tur
: bau troi roi xuéng)

9. HAIKU - Haiku (mét thé tho c6 17 am :
tiét ca Nhat Ban) :
10. HALF — Mét nla (khong phai toan bo)

Nhan xét. Nam ban c6 dap an :
@ dung, trinh bay dep sé& dugc :

nhan qua tang t¢ Chd Vuon: :
HONGHA® Nguyén Quynh Anh, 9C, THCS :
Lé Van Thinh, Gia Binh, Bac Ninh; Nguyén :
Kim Manh, 7D, THCS Ly Nhat Quang, b6 :
Luong; Lé Hoang Thdo Anh, 8E, THCS :
bang Thai Mai, TP. Vinh, Nghé An;
Nguyén Manh Hung, 9A3, THCS Gidy :
Phong Chau, Phu Ninh, Pha Tho; Nguyén :
Hoang Minh Ngoc, 7A2, THCS Trung :
Vuong, Pai Thinh, Mé Linh, Ha NGi. :
Xin chuc mung céac ban. :
Cha Vuon :



e | 9E THI
™~ CAU LAC BO TTT

vO XUAN MINH

Ki 31
CLB1. Find x, y and z such that x -y — z = 20,
y-z-x=11,z-x-y=2019.
CLB2. Given three distinct numbers a, b and
c. Find the value of the expression
(2a+b)(2b+c) N (2b+c)(2c+ a)
(a-b)(b-c) (b—c)(c-a)
(2c+a)(2a+b) N 2a+b+ 2b+c N 20+a.
(c—a)(a-b) b-a c¢-b a-c
CLB3. Find all of the couplets (m, n) such

5m+5n
2 2

that is an integer.

3m*© +2n
CLEA4. Solve the following equation
4x3 +6x2+3x +63=0.

CLB5. Given triangle ABC with ~ZA =15°

#/B =45° Point D is on the opposite side of
ray CB such that CD = 2BC. Find the
measure of angle BAD.

pO BUC THANH (dich)

TEETED K1 29 (1172 56 2004201
CLB1. y2(x2 1) =2x(x —-y)

& x3(y? 1) = (x-y)%
#NEux—-y=0thix=y=0hoacx=y=x+1.
# Neux—y=#0thiy -1=2(z€ Z)
e ((y+2z)(y-2)=1

oy=11,z=0=x=y (loai).

Vay cac nghiém (x; y) nguyén la (0; 0), (1; 1),
-1, -1.

CLB2. Khai trién va thu gon A ta dudc

A =10x*+ 20x + 20 = (x* + 8x + 16) + (9x* +
12x +4) = (x + 4)? + (3x + 2)% (dpcm)

CLB3. x(x-y)+y(y—-2)+z(z-x)

=x?+y2 +2% —xy - yz - zx

[ x=? y -2+ - x?]

o o2 1. 2 |23 2
ZE{(X y) +2(y z+z X)} 4(X y)©.

CLBA. 2xy = (x+y)2 = (<% + y2) = (x + y)? -1
x3+y3:1<:>(x+y)(x2+y2—xy):1

(x+y)2—1}:1

(:)(x+y){1— >

<:>(x+y)3—3(x+y)+2:0
S X+y-1%(x+y+2)=0
X+y=1
it x+§:—2.
Néu x+y=1 thi
hoac x=1y=0.

xy=0=>x=0,y=1

#Néu x+y=-2 thi xy=%:>x, ye Q.
Vay (x; y) 1a (0; 1), (1 0).

CLBS5.
A
D E
B I H K C
Ké AH L BC = DI // AH. Vi DA = DB nén
DI=%. Ta c6 DE // IK, DI // EK va

DIK =90° nén t& giac IDEK Ia hinh chir nhat.

Tu doé
DKLEI@DIzDE@%=%@AH=BC.
Vay A ndm trén 2 dudng thdng song song
véi BC va cach BC mét khoang bang BC.
Nhan xét. Cac ban c6 I0i giai tot va
dugc thudng ki nay la: Tran Minh
voncua: Hoang, 7E, THCS Nguyén Trai,
Nghi Xuan, Ha Tinh; Nguyén Thanh Tuén;
Dang Quang Huy, 8G; Ngb Thi An Binh, 8E,
THCS bang Thai Mai, TP. Vinh, Nghé An.
THIEU QUANG TUNG



The thim. .. The thém thée, . .

Tudi hong... xin ct tudi héng
Chuyén gi qud sém... xin khéng trd 15i

A\

Nhan dip buéc sang nam 2020, anh cé
thé tdng ching em may cau tho dudc khéng
a?

TRANT. A
(Lop 6A3, THCS Thanh Xuéan,
Q. Thanh Xuén, Ha Noi)

Bay Ién nhé! Nhiing uéc mo
Tuong lai dat nudc dang chd, em oi!
Budc sang nam mdi tuyét voi
Con ngoan, tro giéi bao ngudi yéu thuong. ..

Ching em da hoc cap THCS roi thi
khéng dudc hoc chuong trinh méi va sach
gido khoa mgi cé phai khong anh?

HOV. T
(Lop 7A, THCS Ly Nhét Quang, b6 Luong,
Nghé An)

L6 trinh da ré con dudng

Sau hai I6p nira ra trudng, hoc Ién
Lép 10 danh sach goi tén

Sach giao khoa méi é bén em ma...

Anh oi! S6 nguyén té la sé chi chia hét
cho mdi minh n6 va s6 1. Vay s 1 ¢6 phai la
s6 nguyén té khong?

NGUYENT. T
(L8p 6A1, THCS K& An, K& Séch,
Séc Trang)

D€ tranh nhiig chuyén phién ha
S6 1 da bi loai ra ture thi

Diéu nay em c6 nhd ghi
S6 nguyén té bé cuc ki la 2.

Anh th(r ké tén cac ho c6 & Viét Nam
minh gitp em Vvéi...

LEK. T

(Lép 8B, THCS Dién Bién, TP. Thanh Hoba,

Thanh Hoéa)

Lé, Tran, H6, Nguyén, Vuong, Mai
Phan, Hoang, Chu, Pham chang sai ho nao
Thai, Ha, Lo, Bach, Ngé, Dao
Dbang, Ton, Vi, VB, B6, ... bao ho roi?

Lép em c6 ban chang than véi ai ca...

Anh thay thé nao?
NGUYEN H. N
(Lop 6A1, THCS Yén Phong, Yén Phong,
Béc Ninh)

Giay, dép cing phai co doi
Tubi héng sao lai don c6i mét minh
VGi nhau chia sé than tinh
Cuang nhau sat canh hanh trinh mdi vui.

ANH PHO GG XUA




THI GIAI TOAN
QUA THU

CACLOP 6 &7

Bai 1(203). C6 bao nhiéu s6 tu nhién la boi
cla 3, chi viét bdi cac chirsd 0, 1, 2 va s6 do
¢ khdng qua 6 chir s6?
VU DINH HOA
(Ha Noi)
Bai 2(203). Chiing minh rang trong 1999 s6
tu nhién lién ti€p co6 it nhat mot s6 ma téng
cac chir s6 clia n6 chia hét cho 27.
TA THAP
(TP. H6 Chi Minh)
Bai 3(203). Ba ban Toan, Tu6i, Tho phai
hoan thanh mét cong viéc. D& hoan thanh
céng viéc nay, néu Toan lam moét minh, s6
ngay can thiét s& nhiéu gap a lan khi Tudi va
Tho lam chung. Tuong tu, néu Tudi lam mot
minh, s& ngay can thiét sé nhiéu gép b lan
khi Toan va Tho lam chung, néu Tha lam
moét minh, s6 ngay can thiét sé nhiéu gép c
lan khi Toan va Tudi lam chung. Tinh
1 1 1

= + + )
a+1 b+1 c+1

TRAN QUANG VINH

(Nha xuét ban Giao duc Viét Nam)

Bai 4(203). Cho tam giac ABC can tai A cb

A =100° va | Ia giao diém cac dudng phan

giac trong clia tam giac ABC. Trén tia BA 13y

diém D sao cho BD = BC. Budng thang Bl

cat AC tai E, DE cat BC tai F. Ching minh IF
vudng géc vai AB.

CAO NGOC TOAN

(Trudng THPT Tam Giang, Phong Bién,

Thira Thién - Hué)

SOLVE VIA MALL

COMPETITION QUESTIONS

1(203). How many multiples of 3 that have
no more than 6 digits and their digits can
only be 0, 1 and 2?

2(203). Prove that among 1999 consecutive
natural numbers, there exists a number
whose sum of the digits is divisible by 27.
3(203). Toan, Tuoi and Tho do a job
together. The number of days Toan finishes
the job alone is a times the number of days
Tuoi and Tho do the job altogether. The
number of days Tuoi finishes the job alone is
b times the number of days Toan and Tho do
the job altogether. The number of days Tho
finishes the job alone is ¢ times the number
of days Toan and and Tuoi do the job
altogether. Find the value of the expression

1 1 1
= + + .
a+1 b+1 c+1
4(203). Given isosceles triangle ABC

(AB = AC) where A=100° and | is the
intersection point between the interior
bisectors of triangle ABC. Point D is on the
BA such that BD = BC. Bl intersects AC at E
and DE intersects BC at F. Prove that IF is
perpendicular to AB.

(39



CAC LOP THCS

Bai 5(203). Tim s6 M I6n nhat sao cho ta co
bt dang thic x2 >M[x]{x} théa man véi
moi s thuc x (trong d6 [x ], {x} tuong tng 1a
ki hiéu phan nguyén va phan thap phan cla
X).

DAO CHi THANH

(Trudng THPT chuyén Vinh Phuc,
Vinh Phuc)

Bai 6(203). Giai hé phuong trinh
x3 —7x+/x -2 =y+4

y3—7y+,/y—2 =z+4
z3-7z+z2-2=x+4.

THAI NHAT PHUONG
(Trudng THCS Nguyén Van Trbi, Cam Nghia,
Cam Ranh, Khanh Hoa)
Bai 7(203). Cho céac s6 thuc duong a, b, ¢, d
thda mén abcd = 1. Ching minh rang
1 1
1+a*+b*+c* 1+b*+ct+d*

1 1
+ +

<1.

1+ct+d*+at 1+d*+at+bt
NGUYEN VAN NHO
(Truong THPT Nguyén Duy Trinh, Nghi Léc,
Nghé An)

Bai 8(203). Cho tam giac
ABC c6 BAC =120°, () I
dudng tron ndi ti€p. Goi D,
E, F theo th( tu la tiép
diém cia () v6i BC, CA,
AB. L la diém d6i xing
cia D qua EF. Ching
minh réng BLC =90°.
NGUYEN MINH HA
(Ha Ni)

SOLVE VIA MALL

COMPETITION QUESTIONS

5(203). Find the largest value of number M
such that x2 >M[x]{x} with any real

number x (where [x],{x}are the integral
part and the decimal part of number x
respectively).

6(203). Solve the following system of
equations

x3—7x+\/x—2:y+4

y3—7y+1/y—2 =z+4
23 -7z+z2-2=x+4.

7(203). Given positive real numbers a, b, c
and d satisfying abcd = 1. Prove that:
1 1

+
1+a*+b*+c* 1+b*+ct+d?

1 1
+ + <1.
1+ct +d* +a* 1+d*+a* +p?
8(203). Given triangle ABC where

B/Az):1200, () is the incircle of triangle
ABC. D, E and F are the intersection points
of circle (I) with BC, CA and AB. L is
symmetric with respect to D about EF. Show

that BLC = 90°.
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Nha xuat ban Gido duc Viét Nam da cé quyét dinh
b6é nhiém ba Tran Thi Kim Cuong git chiuc vu Phé
Téng bién tap phu trach tap chi Toan Tuéi tho tit ngay
01/01/2020 thay o6ng Nguyén Ngoc Han chuyén cong
tac.

Tap chi Todn Tudi tho chiuc 6ng Nguyén Ngoc Han
manh khoe, hoan thanh tét nhiem vu & don vi mdi.
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Cha thich anh: Ong Nguyén Chi Binh, Phd Tdng Gidm déc NXBGDVN
trao quyét dinh cho ba Tran Thi Kim Cuong

Danh cho giao vién, phu huynh va tré em ti 12 tudi dé€n dudi 16 tudi.

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