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Problem 8(200+201). Find the natural number n such that 2% + 2 + 2"
is a perfect square of an integer.

TS. DO BUC THANH
GV. Trudng lién cép Tiéu hoc va THCS Ngéi Sao Ha Néi

ENGLISH THROUGH FROBLEM SOLVING

Céac ban héy gidi bai toan trén bang tiéng Anh va giii vé téa soan nhé!
N&am ban c6 bai giai tét nhat sé dudc nhan qua.

LEETED problem 6 (197+198).

We have
2v? —tu=+/32v-20
o 2v2 —42v+20=tu

2 2
@2v2—4ﬁv+2o:(t+7“) —(t_—uJ ("

2
Because t + u = 8 then
2 2 2
(Huj _(t—uj :16_(t—UJ Nhan xét. Chic miing cac ban sau
2 2 2 da cb 16i giai dung: Pham Viét Anh,
Then: noneha 9D, THCS Dang Thai Mai, TP. Vinh,

, Y Nghé An; V6 Tran Ngoc Hitu, 8/1, THCS Ly

() & 2v2 -4/2v+20 =16 _(Tj Tu Trong, Tién Ky, Tién Phudc, Quang Nam:

) Nguyén Minh Viuong, 9A5, THCS Cau Giay,

o 2(v—~2)2 + (t—_uj 0. Q. Quan Cau Gidy, Ha Néi; Trén Minh Hoang,

2 7E, THCS Nguyeéen Trai, Nghi Xuan, Ha Tinh;

Because t, u and v are real numbers, then  Nguyén Pham Thanh Nga, 9A3, THCS Lam
v=+2 t=u=4 Thao, Lam Thao, Pha Tho.

PO BUC THANH

BAN POC CO THE DAT MUA
TAP CHI CA NAM HOC TAI CAC
BUU CUC CUA VNPT TREN CA
NUOC VOI MA DPAT CAC AN
PHAM NHU SAU: Tap chi Toan
Tudi tho 1: C169; Tap chi Toan Tudi
tho 2: C169.1; Téng tap Toan Tudi tho
1 nam 2018: C169.2; T6éng tap Toan
Tudi tho 2 ndm 2018: C169.3; Tong tap
Toan Tudi tho 1 nim 2017: C169.4;
Téng tap Toan Tudi tho 2 ndm 2017:
C169.5.
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Panh gi tram béng am thanh
Danh gi quang Iudi bién xanh thang ngay
Panh gi dé vat sang ngay
Danh gi khbng khéo mat may xung lén
Danh gi bdo vé chii quyén
Danh gi tat xau bac tién dé troi
Panh gi tiéc ngdn ngo ngbi
Danh gi chiéu tudng dé réi &n quan
Danh gi phai tap nhun chan
Danh gi trén ma thém phén dep ra
Danh gi bat vo gilfa nha
Danh gi khbng dé dudc la ngudi an
Chon tu hoi chat khé khan
Mong tro giai d6 that hdng keo nay!
VUA TEU

) Két qua 4 (TTT2 s6 197+198)

A \
Cong gi?
Céng vién di dao, ngdm hoa
Cbéng chua con cta vua cha mét thoi
Céng béng khéng dé thiét ngudi
Cdng viéc ma néu ai lusi khéng xong
Cébng an trang bij ca cong
Céng nhén giai cép tién phong nudc minh
Cébng trinh xay dung tai tinh
Céng tac bat dién lung linh anh dén
Céng dudng giéi quyét viéc lién
Céng than lam it doi quyén loi to
Céng dan bd phiéu tu do
Céng khai khéng gidu quanh co diéu gi
Cdng on can phai nhé ghi

Cbng tam moi viéc khong vi Igi riéng.
Nhan xét. Vua Téu rat vui ming

@ khi nhan duoc rat nhiéu cau tra I0i

HoNGHA® cUa cac than dan trén ca nubc gui
vé. Ki nay chi ¢6 bén than dan duoc Vua Téu
ban thudng: Trdn Tudn Binh, 6E, THCS
Nguyén Hién, Nam Truc, Nam BDinh; Nguyén
Huyén Thu, 7D, THCS Pang Thai Mai, TP.
Vinh, Nghé An; Cao Pai Viét, 7TA1, THCS
Yén Phong, Yén Phong, Bac Ninh; Duong
Ha Phuong, 7C, THCS Nguyén Cao, Qué
V3, Béc Ninh.

VUA TEU
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Cho mét bang s6 nhu sau:

20| 22|19 | 21

17 (19| 16| ?

ot 19|21 2 |20
B0 TRI THONG MING .

16 (18| 15| ?

Hay chon dap an ding dé dién vao cac dau cham hdi (?) cho hop lagic.

19 18 18 19

18 18 17 17

19 17 18 17

A B C D
pd THI THUY NGOC
Phé Trudng phong Gigo duc Trung hoc, SG GD&DT Ninh Binh
(Suu tam va gidi thiéu)

e THIEU HINH NAO? (TTT2 s& 197+198)

DPap an. Trén mbi hang ngang, mbi cot doc ta thay tng s& cham tron t6 mau la 5 va téng s6
cham tron trdng 1a 4. Do d6 hinh can dién vao ché tréng 1a hinh A.

Nhan xét. Quy luat ki nay kha dé& nén nhiéu ban tham gia gli bai va hau hét cac ban déu
chon dung dap an A. M6t s6 ban dién dat chua rd rang, mét s6 ban chi xét quy luat theo
hang hoac theo cot.
Xin trao thuédng cho cac ban: Nguyén Thé Son, 9A1, THCS Vinh Yén, TP. Vinh Yén,
Vinh Phic; Nguyén Pham Thanh Nga, 9A3, THCS Lam Thao, LAm Thao, Phu
HonGHA Tho; Nguyén Tat Quéan, Nguyén Kim Manh, 7D, THCS Ly Nhat Quang, D6 Luong;
Dinh Xuén Linh, 8A, THCS Bang Thai Mai, TP. Vinh, Nghé An.
Céc ban sau dudc tuyén duong: Nguyén Quynh Anh, 9C, THCS Lé Van Thinh, Gia Binh;
Than Lan Phuong, 9C, THCS Nguyén Cao, Qué V6, Bac Ninh; Lé Pic Anh, 7A3, THCS
Lam Thao, Lam Thao, Pha Tho; Poan Nguyén Vi, 6B; Ninh Viét My, 6E, THCS Nguyén
Hién, Nam Truc, Nam Binh; Tran Gia Huy, 8C, THCS Hoang Xuan Han, BGc Tho, Ha Tinh;
Dang Quang Huy, 8G, Lé Huy Thanh, 7B, THCS bang Thai Mai, TP. Vinh, Nghé An.

NGUYEN XUAN BINH
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NGUYEN PUC TAN
(TP. H6 Chi Minh)

1. Cac kién thirc can nhé

- Thi d4u theo thé thiic vong tron mét luct nghia

la hai d6i bat ki thi dau véi nhau ddng mét tran.

- Theo céach tinh diém hién nay, sau méi tran

dau, doi thang dugc 3 diém, doi thua khong

dugc diém va néu hai ddi hda nhau thi méi doi

clng dudc 1 diém.

- Két thuc gidi ma khéng co tran nao hoa thi s6

diém clia méi déi 1a s6 chia hét cho 3.

- C6 n d6i bong da (n € N, n > 2), thi d4u vong

n(n=1
2

tron mét luct thi s6 tran dau la tran.
Téng s6 diém cla cac doi khi két thuc giai dat

3n(n—1)
2

gia tri 16n nhat 1a va dat gia tri nhd

nhat la n(n - 1).
- C6 n do6i bong da (n € N, n > 2) thi dau vong

tron mét luct. Khi gidi ddu dang dién ra néu co6
mot doi da thi dau n — 1 tréan thi cac doi con lai
cb s6 tran da thi dau it nhat la 1 tran va néu co
mot doi chua thi dau thi cac doéi con lai co s6
tran da thi dau nhiéu nhat 1a n — 2 tran.

- K&t thuc gidi khi liét k& s6 tran thua, thang
hoa clia cac doi thi tdng s6 tran thang bang
téng s6 tran thua, sé tran hoa la mét sé chan.
2. Cac bai toan minh hoa

Bai toan 1. Trong mét gidi bong da c6 n doi
tham gia, thi dau vong tron mét luct. Ddi thang
dugc 3 diém, doi thua khéng ducc diém, doi
hoa duoc 1 diém. Két thuc giai, ngudi ta nhan
ra rang s6 tran thang - thua gap déi sé tran
hoa va téng sé diém cla cac doi 14 96. Tim n.
Huéng dan. Goi sé tran hoa la x (x € N¥), s6

tran thang - thua 1a 2x.

Téng s6 diém cla cac tran hoa la 2x.

Téng s& diém cla cac tran thang, thua la
3.2X = 6X.

Theo d4u bai ta c6 phuong trinh
2X+6Xx=968x=96<=x=12.

S6 tran hoa la 12.

S6 tran thang thua 12 2.12 = 24.
Téng s6 tran dau la 12 + 24 = 36.

Do d6 ta c6 phuong trinh @ = 36.

<nnh-1)=36.2nnh-1)=9.8<n=9.

Bai toan 2. Trong mét bang thi dau bong da cé
bon doi tham gia, thi ddu vong tron mét luct.
Po6i thang dudc 3 diém, doi hoa dudc 1 diém,
doi thua khong duoc diém. Két thac cudc thi,
két qua clia bang nhu sau:

- Téng s6 diém cla ca 4 doi la 16.

- Poi nhat bang la doéi duy nhat duoc 6 diém.
HAi két qua tran dau gitra dodi nhi bang va doi
cudi bang? Biét rang néu hai doi c6 s6 diém
bang nhau thi xét theo hiéu sé ban thang thua
va trudng hop nay néu van chua quyét dinh
dudc thi boc tham dé xé&p th hang.

Huéng dan. Tng s tran dau la: % = 6.

Goi s6 tran hoa 1a x (x € N*).

S6 tran thang, thua la 6 — x.

Ta c6 phuong trinh 2x + 3(6 — x) = 16.

& 2Xx+18-3x=16=x=2.

S6 tréan hoa la 2, s6 tran thua la 6 — 2 = 4.

Goi bén doi béng clia bang dé 1a A, B, C, D va
A 13 do6i dau bang dudc 6 diém.

Vay A thang 2 tran va thua 1 tran.

Khoéng mat tinh téng quat, gia st A thang C, D
va thua B. Két qua cla ba tran con lai phai la 2
tran hoa va 1 tran thang - thua.

Xay ra 2 truong hop:

a) B hoa C va D, C thang D (hoac D thang C).
Khi d6 B dugc 3 + 1 + 1 = 5 (diém), C dudc 3 +
1 = 4 (diém), D dudc 1 diém (hodc D ducc 4
diém, C dudc 1 diém).

b) B thua C (hoac D) va hoa D (hoac C), C hoa
D. Khi d6 B dudc 3 + 1 = 4 (diém), C dugc 3 +
1 = 4 (diém) (ho&c D dudc 3 + 1 = 4 (diém)),
con D dudc 2 diém (hoidc C dudc 2 diém).

C4a hai trudng hop déu cho két qua tran dau
gilra doi nhi bang va doéi cudi bang la hoa.
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Bai toan 3. Trong mét giai bong da c6 N doi
tham gia thi d4u theo thé thitc vong tron mot
lugt (hai doi bat ki gap nhau ding moét tran).
Sau méi tran dau doéi thdng duogc 3 diém, doi
thua khong dudc diém nao, con néu tran dau
c6 két qua hoa thi méi doi cling dudc 1 diém.
Céac do6i xép hang dudc dua theo téng diém.
Trong trudng hop mét s6 déi co6 téng diém
bang nhau thi cac doéi nay dudc xép hang theo
chi s6 phu. Két thuc gidi ngudi ta nhan thay
rang khong c6 tran nao két thuc véi ti s6 hoa,
cac doi xép nhat, nhi, ba c6 téng sé diém lan
luct la 15, 12, 12 va tat ca cac doi xép tiép theo
c6 téng s6 diém ddi mét khac nhau.
a) Chiing minh rang N > 7.
b) Tim N va téng s6 diém clla mbi doi tham gia.
(Dé thi tuyén sinh vao I6p 10 chuyén Toan,
truong PTNK-BHQG TP. H6 Chi Minh,
nam hoc 2002-2003)
Hudng dan. a) Doi x&p nhat c6 15 diém nén
dai d6 phai thi dau it nhat véi 5 déi khac.
DodoN>5+1=6.
Né&u N = 6 thi doi x&p nhat thang 5 doéi con lai,
doi xép nhi 12 diém nén thang 4 doi (tri doi
x&p nhét). Boi x€p thir ba thua ddi xép thr nhat
va thr nhi nén sé diém tGi da la
3.3 = 9 (diém). Theo dé bai doi x&p ba 12 diém
(Vo Ii). Vay N> 7.
b) Céac ddi con lai c6 s6 diém khéng 16n hon
12. Vi khéng cb6 tran dau nao hoa nén sé diém
cac doi phai chia hét cho 3.
Suy ra s6 diém cac diém con lai c6 thé 1a: 0; 3;
6;9;,12.Nén N<5+ 3 =8.
Tacd67<N<8 DoddN=7hoacN=38.

Xét N = 8. S6 tran dau la % =28 (tran).

Téng s6 diém 8 doi dat phai la 3.28 1a s6 chan.
Thuct€la0+3+6+9+12+12+12+151a
s6 |1& (mau thuan).

Vay N = 8.

o XétN=7.S6tran d4au la % =21 (tran).

Téng s6 diém 7 doi dat phai la 3.21
(didm).

Téng s6 diém cla cac doi con lai la:

63 — (12 + 12 + 15) = 24 (diém).
Ma24=0+3+9+12.

= 63

S6 24 biéu dién thanh téng bén s6 chia hét cho
3 va khac nhau chi duy nhat la cach biéu dién
trén.
Vay téng s6 diém cac doi con lai lan luct 1a: 0;
3;9; 12 diém.
Bai toan 4. Trong moét giai bong da cé 12 doi
tham du, thi dau vong tron mét luct (hai doi bat
ki thi dau vGi nhau dang mét tran).
a) Chiing minh rang sau 4 vong ddu (mbi doi
thi dau dang 4 tran) luén tim dudc ba déi bong
déi mét chua thi dau véi nhau.
b) Kh&ng dinh trén con dung khéng néu céac
doéi da thi ddu 5 tran?

(Bé thi tuyén sinh vao I6p 10 chuyén Toan

tinh Hung Yén nam hoc 2012-2013)

Hudng dan. a) C6 12 doi thi dau, méi doi thi
dau dang 4 tran nén tim dugc hai déi chua thi
d&u véi nhau, goi hai doi d6 la A va B.
Xét cac do6i A, B mbi doi thi dau dang bén tran,
v6i 10 déi con lai c6 it nhat 2 doéi chua dau véi
A va B. Goi mét trong hai doi dé 1a C. Ta co6 A,
B, C d6i mét chua thi dau véi nhau.
b) Khéng dinh trén khéng con ddng néu méi
doi thi dau dung 5 tran. Chang han ching ta
chia 12 d6i thanh hai nhém, mdi nhém 6 doi,
cac doi trong mbi nhém déi mét da thi dau véi
nhau. Nhu vay 12 déi nay mbi doi da thi dau
dung 5 tran. Xét ba doi tuy y ludn c6 hai doi
bong & cung moét nhém. Nhu vay vGi ba doi
bong bat ki cb it nhat hai déi da thi dau vdi
nhau.
Bai tap tu luyén
Bai 1. Trong mét gidi bong da, cé bon déi thi
dau vong tron 1 luct. Két thuc giai, ngudi ta
thay c6 ba doi dat duoc téng s6 diém |an luot |4
6 diém, 5 diém, 1 diém. Hay cho biét doi con
lai c6 t6ng s6 diém la bao nhiéu va gii thich
tai sao?
Bai 2. Trong mot gidi bong da, c6 10 doi thi
dau, cac doi cung s6 diém sé dudc xép hang
theo céac chi s6 phu nao db.
a) Goi A la mét doi bong tham du gidi, hdi doi
béng A c6 thé dat dudc nhiing diém s& nao?
b) Gia st déi bong A duoc xép thir nhi khi két
thic gidi. Tim s6 diém t6i da, s6 diém t6i thiéu
ma do6i béng A cb6 thé dat duoc.
Bai 3. C6 10 d6i bong da thi dau vong tron mot
luot. Theo cach tinh diém hién nay thi téng
diém cac doi la 91 diém. Hai déi vé dich dudc
bao nhiéu diém?

(™)
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vO QUAC BA CAN
Trudng Archimedes Academy, Q. Cau Gidy, Ha Noi

(Suu tdm va dich)

Phan I. Chon ding an diang (méi cau hdi
duoc 5 diém, téng diém la 40)

1. Cho 6 tia OA, OB, OC, OD, OE, OF xut
phat tr dinh O va AOB =100°, OF Ia tia phan
giac clia BOC, AOE = DOE, EOF = 140°.

Tinh s6 do COD.
A. 20°% B. 30° C. 40¢% D. 60°.
2. Biét rang trén moét truc s6, vj tri cla ba
diém phan biét A, B va C lan luct 1a cac s6
thuc a, b, c. Néu |a-b|+[a-c|=|b-¢| thi
diém nao nam gilra hai diém con lai?

A. Diém A; B. Diém B; C. biém C;
D. Khéng thé xac dinh duoc.

3. Hai xe 6 t6 A va B cling bat du xuéat phat
tif hai dia diém cach nhau ¢ km. Néu ching di
cung vé mot hudng thi xe A sé vuot qua xe B
sau m tiéng. Néu hai xe di chuyén vé phia
nhau, thi ching sé gap nhau sau n tiéng. Khi
hai xe A va B cung rdi mét noi vao cung mét
lac, thi sau 1 tiéng, ti 1& d& dai quang dudng
da di duoc cla xe A so v3i xe B la bao nhiéu?
m+n. m-n
m-n’

A D B. 1. C.
n m

4. Cho a+b+c=0, abc<0. Tinh gia tri cla
biéu thiic

D.

H+ b H ab |ac| bc [abg]
a o] c |ab] ac |bc] abc
A 7; B. 1; C. -1, D. 7.

5. Hinh khéi dudc tao nén bédi cac khai hinh
lap phuong daon vi, trong d6 hinh anh theo géc
nhin thdng (nhin tir trén xuéng) va hinh anh
theo goéc nhin nghiéng (nhin tir trai qua phai)
duoc vé nhu trong hinh dudi day. Hoi ¢6 nhiéu
nhat bao nhiéu khéi 1ap phuong don vi c6 thé
duoc st dung dé xé&p dudc hinh khéi nay?

m+n

(Géc nhin thang) (Géc nhin nghiéng)
A 12; B. 14; C. 15; D. 16.

6. Phuong trinh nao sau day la phuong trinh
cla dudng thdng déi x(ing v6i dudng thang
y = 2x + 1 qua goc toa d6?

A y=2x-1, B.y=-2x+1,
1 1 1
C.y=—x+1 D.y=—x=x+—.
Y 2 y 2 2
7. Nghiém cla hé phuong trinh &n x va vy:
2x +3y =Kk =
X+3y la X m’ trong d6 m va n la
Xx—2y=1 y=n
nghich dao clia nhau. Tinh gia tri cda k.
A. " hoac -5; . ﬂ;
2 2
-C. -5; D. —1—21 hoac 5.

8. Cho hinh vé&, ta c6 moét khdi hop lap
phuong 1am bang gidy ABCD.EFGH (mat trén
va mat dudi), hai diém P, Q 1an ludgt ndm trén
cac canh FB va GC va FP = 2PB,

GQ= %QC. N&u hinh 1ap phuong duoc cat va

dudgc ma ra theo dudng gap AP — PQ — QH,
thi hinh nhan dugc dugc la hinh gi?

A. hinh luc giac; B. hinh binh hanh;

C. hai tam giac vuong;

D. mét tam giac vuéng va moét hinh thang
vuong.



Phan Il. Dién dap sé (mdi cau hdi duoc 5
diém, téng diém la 40)

9. Biét rang phan nam chinh gilta cGa hinh
cht nhat 16n trong hinh la moét hinh vudng
canh 1 don vi va xung quanh 1a bén hinh chir
nhat nhd c6 chiéu dai va chiéu réng ti 18 Véi
2 : 1, tinh dién tich cta hinh chir nhat 16n.

10. B4t dau tr 100, trir di mot nlra, sau do trir

di % phan con lai, sau dé lai trir di % phan

con lai, c& nhu vay cho dén khi % phan

con lai dugc trir di. HAi két qua cudi cung la
bao nhiéu?

11. Rat gon 1-

—-4

12. M6t manh dat tréng hoa hinh luc giac déu
duagc lat bdi cac vién gach hinh tam giac déu
va hinh vuéng nhu trong hinh, héi dén vong
th(r tu tinh tir trong ra ngoai thi ta can tat ca
bao nhiéu vién gach?

Vudn hoa

Vong

tht nhat

Vong
thr hai

13. Tim gia tri cla x dé biu thic
[x =1 +|x—2|+|x = 3| +---+|x —2019| dat gia
tri nho nhat.

14. Tinh va dé két qua dusi dang phan sé toi

gian cla
1 3 7 15 31 63 127 255
+—t—t—t——Ft —=+t—+—+—
2 4 8 16 32 64 128 256
+511 1023 2047

+ + .
512 1024 2048
15. Néu v6i moi gia tri cla 2 sé thuc a, b,

{X ~Xo luén la nghiém clia phuong trinh bac
Y=Yo

nhat hai an (a—b)x—(a+b)y=a+b, thi gia
tri cGa téng x, + Y, la bao nhiéu?

16. Khi x # 0, gia tri nho nhat clia biéu thiic
2|x|-3x

————— la bao nhiéu?
|2x - |5x||

Phan lll. Tu ludn (méi cdu dudgc 10 diém,
téng diém la 20)

17. Bidu thiic (2a + 3b)(3a + b) = 6a% + 3b? +
11ab c6 thé dudc bi€u dién nhu viéc xép 6
hinh vuéng c6 canh bang a don vi, 3 hinh
vuéng c6 canh la b don vi, 11 hinh chir nhat
c6 chiéu dai a don vi va chiéu rong b don vi
thanh mét hinh chir nhat 16n véi chiéu dai va
chiéu rong lan luot 1a 3a + b don vi va 2a + 3b
don vi. Hay tao nén (vé hinh) mét hinh chir
nhat I6n thda man tat ca cac diéu kién cla
dé bai.

b
18. Gidi phuong trinh [2x]+[3x]:8x—%,

trong d6 x| la ki hiéu s6 nguyén 16n nhat c6

gia tri nhé hon ho&c bang x.

(9)



THU PHAM
VU CUOP NGAN HANG

TRAN PHUONG NAM (ghi lai)

an nay dén choi véi tham t& Sé Léc
L Céc, t6i ch ddong dé nghi: “C6 vu cudp
nao ma tén cudp cao chay xa bay
nhung sau khi diéu tra van bat dudc han
khong?”
Tham t& nhin téi cudi:
- C6 chi! Minh ké cho cau nghe nhung ciing
thtr xem cau c6 thé pha duoc vu an nay
khong nhé.
Van giong nhu moi khi, Sé Léc Céc ké:
Chiéu hém &y, chi nhédnh ngan hang & thj tran
X bi mét tén cudp deo mat na gidu mat bét
ngd dét nhap. Sau khi uy hiép bao vé va nhén
vién bdi mét kh&u sung thi han da dé dang
yéu cau mad két dé ém di toan boé sé tién trong
dé. Ra khdi cira, han 1én ngay xe may phéng
di trong khi tat ca moi ngudi trong chi nhanh
chua kip hoan hoén.
Cénh sat trudng thi tran dén thdm van nhimg
ngudi c6 mat khi 8y va nhan dinh c6 4 ké kha

nghi chinh la céng dén trong thi tran.

Ong lap tirc cho goi 4 ké kha nghi t6i d€ xét
héi. C6 kha nhiéu cau héi dat ra cho 4 ké kha
nghi. Tuy nhién cac chung cd ngoai pham
déu co vé nhu la hop li. Tat nhién, khéng co
can ctr nao dé khang dinh ai Ia tht pham.

Ong ta than vén véi minh va c6 y nhd minh
giup. Minh dé nghi cho xem céac bién ban
thdm vén. Téat nhién la éng ta chuyén cho
minh day du cac bién ban.

Minh d€ y t6i cac cdu tra 1oi clia 4 ngudi do
VGi cau hoi:

- Thoi diém xay ra vu cudp anh dang & dau?

Sau day la cac cau tra I16i ma minh sé doc
cho cau nghe:

Richard: Luc 8y, t6i va vo toi di tham mot
ngudi ban 6m 3 bénh vién. Tat nhién vo toi
khéng phai la ngudi lam chimg tin cdy cho
cac 6ng. Nhung cé thé thdy toi va vo toi qua
camera giam sat é phong bénh nhan.



John: Luc 8y t6i dang xem hoa quynh nd. Toi
con chup dnh bén béng hoa d&€ lam ki niém.
T6i co6 bdng chimg la tdm anh nay véi thoi
gian chup con luu trén anh. Thdoi gian nay
trung vai thoi gian vu cudp xay ra.

Roger: Luc 8y téi dang 3 nha con vo téi cting
céc con di vang. Khéng cé ai lam chimg cho
t6i viec nay. Nhung su that la nhu vay. Toi
khéng hiéu sao cac éng lai nghi toi la thu
pham. Hay la hinh voc cia téi giéng tén
cusp?

Henry: Luc 8y t6i dang say ruou, dimg lén
con chang duoc huéng hé con di cudp? Toi
cO tat x4u la hay ubng rudu va hay say.
Nhung cudp thi chdc chén la khéng! Tai chinh
nha t6i thira cho toi uéng rugu roi!

Nao! Bay gid thi cdu co thé tim ra ké noi déi
va do chinh la yéu t6 ma sau do canh sat tiép
tuc thém chimg ctr d€ han nhan toi.

Toi thuc su lung tung va yéu cau cho xem lai
10i khai clia 4 ké kha nghi. Poc di doc lai van
thdy kho ma biét ai noi doi.

Con cac ban timg mé Sé Léc Cée liéu co
“sanh ngang” tham tir trong vu nay khéng?

m (TTT2 s6 197+198)
Al LAM VO LO HOA?

Vi thay Giang la gido vién day Tiéng Anh
nén “mat ma” thay viét trén bang chac chan
lién quan dén bang chi cai Tiéng Anh.

Chéng han S + 1 tic la chif cai ding lién sau
chit S trong bang chir céi, chinh la chir T.
Tuongtu nhuvay Q+11a R, T+ 1laU;
M+1laN;F+1laG.
Ghép cac chi cai do lai ta duoc chir TRUNG,
nghia la ban Trung la ngudi lam v3& lo hoa.
Piéu thu vi & day la thay Giang la ngudi rat
hém hinh va théng minh khi tao ra “méat ma”,
déng thai thay cling t& nhi vi khéng mudn
nhac t6i tén ban Trung tru6c mat ca 16p,
nham tranh cho ban Trung cam thay x&u hé.

Nhan xét. Tham t& Sé L6c Coe rat
@ vui vi ki nay c6 rat nhiéu ban tham
HONGHA® gia “pha an”. Cac “tham t(” clla TTT
muén chiting minh mét diéu rang “ma sé” cla
thay Giang khéng lam khoé dudc ho. Thé mdi
biét kha nang suy luan, phan doan cla céac
“tham t& nhi” cling rat dang né. Phan qua
clia Sé Loc Cace xin dugc gui t6i cac ban sau:
Pham Thi Ngoc Huyén, 8E, THCS Vinh
Tudng, Vinh Tudng, Vinh Phac; Nguyén Kim
Tung Quén, 9D5, THCS Chu Van An, Ngbé
Quyén, Hai Phéng; Luu Thiy Duong, 8A3,
THCS Tran Bang Ninh, TP. Nam Dinh, Nam
Binh; Nguyén Hoang Long, 7B, THCS Nhir
Ba Sy, Thi tran But Son, Hoang Héa, Thanh
Héa; Pham Ngoc Trinh, 9B, THCS H6 Xuéan
Huong, Quynh Luu, Nghé An.
Cac “tham t& nhi” sau ciing rat dang khen:
bang Tién Minh, 6A4, THCS Ngbé Si Lién,
Hoan Kiém, Ha Néi; Bui Ba Minh Durc, 6A,
THCS Han Thuyén, Luong Tai; Hoang Thi
Yén Linh, 9A, Nguyén Quynh Anh, 9C,
THCS Lé Van Thinh, Gia Binh, Biac Ninh;
Db Thj Hién Nga, 8A, THCS Nguyén Hién,
Nam Truc, Nam Dinh; Hoang Minh Vi, 7D,
THCS Van Lang, Viét Tri, Pha Tho; Tran Thj
Hoang Mai, 6B, THCS Ha Huy Tap, TP.
Vinh, Nghé An; Tran Minh Hoang, TE,
THCS Nguyén Trai, Nghi Xuan; Lé Thj Diéu
Thay, 9A, THCS Binh Thinh, Blc Tho, Ha
Tinh.

Tham tr Sé Léc Céc

(19



COMPA VUL... TINH

Pinh chinh. Do so suét, toa soan da ghi
nham tén tac gig cla bai toan ki trudc. Bai
toan “Tam giac can dac biét” dang trén TTT2
s6 197 + 198 cla tac gia Thai Nhat Phuong
(GV. THCS Cam Nghia, Cam Ranh, Khanh
Hoa). Thanh théat xin 16i tac gid va ban doc.

) Két qua 4 (TTT2 s6 197+198)
TAM GIAC CAN DAC BIET
A

H

B C
Pat AB = AC = x, BC =y.

# Bai toan thuan. Vi A=30" cho nén

BH-X an-XV3
2 2
:»CHzx—Xf :X(Z;ﬁ).

Ap dung dinh Ii Pythagoras vao ABCH ta c6

2 2,2
yzz[gj +¢:(z—ﬁ)x2.

Do dd y=xy2-+/3 :x%.

Suy ra

Bai toan. Cho AABC c6 A >90°, trong td gidy chi ¢ canh BC, tia Bx
va tia Cy (tia Bx trung véi tia BA, tia Cy trung véi tia CA), diém A ndm
: ngoai td gidy. Chi st dung thudc thang va compa, hay dung diém H 14
) hinh chi€u vuéng géc ctia diém A trén canh BC.

PHAM TUAN KHAI (Ha Néi)

x(v3-1)
J2

= Bai toan ddo. N&éu c6 AB-BC+/2 =2CH
thi AB > BC, tf d6 suy ra A khéng 16n hon
60°.
Vi AB2 — AH? = BC? — CH? (= BH?) nén

2 2
X2 _(X+Y\/§J :yz _[X—Y\/EJ

2 2

AB-BCV2 =x - A2 =x(@2-+/3)=2CH

s y? +/2yx—x2 =0
oy WB=V2x ) (E-v2)x]_,
2 2

_ (/6 -2)x
y=————"'"

2
Thay x, y vao déng thiic AB—-BC+/2 =2CH,
ta c6 BH? = y? — CH?

C}y_MZO@

_(\/g—\/i)x_\/i ’

2
3 (\/5—\/§)x _ X 2 _ﬁ
2 2 4
—BH=2X.
2
AB

Tam giac ABH vudng tai H c6 BH Sy nén

A =30°.
Nhén xét. Cac ban sau dudc thudng
ki nay: Nguyén Minh Vuong, 9AS5,
HoncHa THCS Cau Gidy, Q. Cau Gidy, Ha
Noi; Pham Viét Anh, 9D, THCS Dang Thai
Mai, TP. Vinh, Nghé An; Lé Thj Diéu Thuy,
9A, THCS Binh Dinh, DGc Tho, Ha Tinh.
VU BINH HOA

(12)



TU MOT BAI TOAN VE HiNH VUONG
TRONG SACH GIAO KHOA

HOC RA SAO?

POAN QUOC VIET
GV. THCS Nguyén Binh Khiém, Vinh Bo, Hai Phong

Bai viét nay sé khai thac mét bai toan hinh

hoc trong sach giao khoa I6p 9. Trudc hét ta

xét bai toan sau:

Bai toan 1. Cho hinh vuéng ABCD. Goi | la

mot diém nam gilta A va B. Tia DI va CB cat

nhau tai K. K& dudng thdng d qua D vuéng

goc véi DI. Pudng thang d cat BC tai L.

Ching minh rang

a) Tam giac DIL la mot tam giac can.

b) Téng L+L khéng d6i khi | thay déi
DI? DK?2

trén canh BC.

(Bai 9, SGK toan 9 tap 1 trang 70)

L&i gial.
A

d/L C B K

a) Xét hai tam giac ADI va tam giac CDL c6

DAl =DCL(= 90°);AD = CD; ADI = CDL

(cung phu véi CDI ).

Suy ra AADI = ACDL (g.c.g).

Do d6 DI = DL.

Suy ra ADIL can tai D.

b) Ap dung hé thic vé canh va dudng cao

trong tam giac DLK vuong tai D ta c6

1 1 1 1 1

+ = + = .

D> DK? DL?> DK? DC?

Vay LI khéng d&i khi | thay déi trén
D> DK?

canh BC.

Nhén xét. Diém C va diém D cé vai trd nhu

nhau nén néu ké dudng thng d di qua C ta
clng dugc hé thurc tuong tu. Tur do ta co bai
toan sau:

Bai toan 2. Cho tam giac ABC vuodng tai A
(AC > AB = a). Trén canh AC |4y diém B’ sao
cho AB’ = AB. T B’ k& dudng thdng song
song Vv6i AB cat BC tai D. Ti B ké dudng
thdng song song véi AC cat AD tai E. Chiing
1 1 1

. 1
minh rang + = + .
AE2 BD? BC?

AD?
L3i giai.
A

E
Goi C’ |a giao diém ctia B'D va BE.
Ta cb t& giac ABC'B’ la hinh vudéng canh a.
Theo bai toan 1 thi

(I N IVO IR B
AD?2 AE2 a2 BD? BC? a2
Suy ra ! + L + !

AD? AE? BD? BC?

Nhan xét. Trong bai toan 1 néu thay hinh
vuéng ABCD béng hinh chir nhét thi ta c6 bai
toan sau:

(3)



Bai toan 3. Cho hinh chit nhat ABCD cb6
AB = k. AD (k la s6 duong cho trudc). Qua A
ké duong thang d bat ki cat BC tai M va cat

CD tai I. Chitng minh rang ! n 1 ;
(K.Al)

AM?
khéng déi khi dudng thang d thay déi di qua A.
L&i giai.

A B

E D C I
Ké AE vudng gbéc v6i AM (E € DC).
Ta dé dang chiing minh AABM « AADE (g.g).

Suy ra ﬂ:ﬁ k= AM=Kk.AE.
AE AD
Do d6
1 1 1 1 1
2t 2~ 7 T 2 02 An2

AM2  (kAD2  (KAE)? (kA2 K2Z.AD
Vay 1 5+ 5 khong déi.

AMZ  (kAl)

Nhan xét. Trong bai toan 1 néu dudng thang
d bét ki, khéng di qua dinh ctia hinh vuéng
va cat hai canh va phan kéo dai hai canh
con lai ctia hinh vuéng thi ta cé bai toan sau:
Bai toan 4. Cho hinh vuéng ABCD canh a.
Trén doan AD 13y diém F sao cho AD = k.FD
(k 1& s6 duong cho truéc, k > 1). Tu F ké
dudng thdng d bat ki cat canh BC tai M va
cat duong thang CD tai |. Chéing minh rang
1
+

FM?  (k.Fl)?
thay d&i di qua F.

L&i gidi. K& FE L BC (E € BC) thi t& giac
CDFE la hinh chir nhat.

A B

khéng ddi khi dudng thang d

Theo bai toan 3 ta c6

(U I R R
FM?  (k.FN?> k%.FD? 2 (2 2 @
"k
Vay L 5+ 5 khong ddi khi dudng thang
FM?  (k.Fl)

d thay déi di qua F.

Nhan xét. Tur bai toan 4 ta co6 bai toan sau:
Bai toan 5. Cho hinh vuéng ABCD canh a
khéng d6i. Trén hai canh CD va DA lan luct

|&y cac diém E va F sao cho EC:E; FD==
m n

(m, n la cac s6 cho trude 16n hon 1). T F ké
dudng thang bat ki cat BC tai M va cat CD tai
|. T E ké dudng thang bat ki cat AB tai N va
cat BC tai K. Chiing minh rang

L B B
FM2  (n.F)2 EN?2 (m.EK)?
L&i giai. K
A B
N
F
M
D E C I
Theo bai toan 4 ta c6
1 1 11 1 1
2t 2" 2 o2 | 2 2
FM2  (n.FI)2 a2 EN?2 (m.EK)? a
1 1 1 1
Suy ra >+ == >
FM2  (n.FI)2 EN? (m.EK)

Céc ban hay ti€p tuc khai thac dé dudc cac
bai toan hay nhé.




VE THEM HINH PHU DE GIAI
MOT SO BAI TOAN HINH HOC

DOAN CAT NHON (Phong GD - BT An Nhon, Binh Binh)

hoc phai vé thém dudng phu dé giai.
Bai viét nay sé& dua ra mét s6 bai toan
hinh hoc ma cén vé thém hinh phu d€ giai.

c hung ta thucng gap cac bai toan hinh

1. Vé hinh phu la tam giac

a. Vé hinh phu la tam giac déu

Bai toan 1. (Lép 7) Cho hinh chi nhat
ABCD véi AB = 2AD, M Ia trung diém cla
AB. Trén canh AB lay diém H sao cho
ADH =15°. DM cét CH tai K. So sanh do dai
hai doan thang DH va DK.

L&i giai.
A H M B
K
D Q C

Trén nlta mat phang bd 1a dudng thdng DH
c6 chla C, vé tam gidc déu DHN. Goi Q la
trung diém ctia DC.

Ta c6 AADH=AQDN (c.g.c)

— NQD = DAH = 90°.

— ANDQ = ANCQ(c.g.c) = NCQ =NDQ = 15°

— DNC =150° = HNC = 150°

— AHNC = ADNC(c.g.c) = CH=CD

— DHC =HDC = 75°.

Ma HDK =45° —15° = 30° = HKD = 75°.
Do d6 HKD = DHK.

Suy ra tam giac DHK can tai D.

Do d6 DH = DK.

Bai toan 2. (L6p 7) Cho tam giac ABC c6
ABC =70° ACB=50° Trén canh AC lay
diém M sao cho ABM=20°. Trén canh AB
|dy diém N sao cho ACN=10°. Goi P la giao
diém cGa BM va CN. ChGng minh rang
MN = 2PM.

Lai giai.

Dung tam giac déu BCD.

Ta chiing minh dudc ADMB = ADMC (c.g.c).
Suy ra MDB =MDC = 30°,

Ta lai c6 ACMN = ACMD (c.g.c).

Suy ra MNC =MDC = 30°.

Xét AMPN vudng tai P ¢c6 MNP = 30°.

Suy ra MN = 2MP.




Bai toan 3. Cho diém M nam bén trong tam
giac déu ABC sao cho MA : MB : MC
—3:4:5. Tinh s6 do AMB.
L&i giai.

A

B C
Dung tam giac déu BKM sao cho K thudc
nlra mat phang bd AB khong chira C.
Ta c6 AABK =ACBM (c.g.c) nén KA = CM.
Theo dinh li Pythagoras dao ta c6 AMK = 90°,
Do d6 AMB =150°.
b. V& hinh phu la tam giac can, tam giac
vuong can
Bai toan 4. (Lép 7) Cho tam giac ABC can
tai A c6 BAC =96°. L&y diém M trong tam
giac ABC sao cho MBC =12°;MCB = 24°.
Ching minh rang MA = MC.
L&i giai. A

N M

12° 24°
B C
Bén trong tam giac ABC dung cac tam giac
ABN, ACP th( tu can tai N, P va c6 goc &
day bang 18°.
Ta sé chiling minh P trung véi M.
Vi tam giac ABC can tai A c6 BAC = 96° nén
ACB =42° = BCP =BCM.
Do d6 tia CP trung véi tia CM. (1)
Vi AABN = AACP (g.c.g) nén AN = AP.
Ma NAP = 60° nén ANAP |a tam giac déu.
Suy ra NP = NA = AP = NB.

Talai c6 NP // BC nén

PBC — NPB  NBP — 12°

Suy ra tia BP trung vdi tia BM. (2)
Tu(1)va(2)suyra P=M.

Vay MA = MC.

Bai toan 5. (Lép 7) Cho tam giac ABC
vuéng can tai A. L&y M nam trong tam giac
sao cho MA =2 cm; MB =3 cm va AMC =135°,
Tinh d6 dai doan thdng MC.

%= Phan tich. Theo dé bai ta co AMC =135°

=45° 1+ 90°nén ta nghi dén viéc dung tam
giac vubng can.
L&i giadi. Dung tam giac AMD vuéng can tai
A sao cho diém D thudc nita mat phang bd
AC khéng chita diém M.

D

B C
Ta c6 AADC = AAMB (c.g.c).
Suy ra DC = MB = 3 cm va DMC = 90°.
Ap dung dinh Ii Pythagoras vao tam giac
AMD, CMD ta c6
MD? = AM? + AD? = 2AM? = 2.2? = 8 (cm)
= MC?=CD?-MD?=3?-8=1 (cm)
= MC=1cm.




Nhan xét. Theo bai toan 5 ta c6 MA : MB :
MC =2:3:1. Tirdé ta coé bai toan ddo sau:
“Cho tam giac ABC vudng cén tai B. L4y M
nam trong tam giac sao cho MA : MB : MC
—1:2:3. Tinh s6 do AMB.”
Bai toan 6. (Lép 8) Cho tam giac ABC. Gia
s(r ton tai diém D nam trong tam giac ABC
sao cho ADB=ACB+90° va ACBD =
AB.CD NG

=/2.
AC.BD
L&i giai. Vé phia ngoai tam giac ABC dung
tam giac BCE vuodng can tai C.

A

AD.BC. Chiing minh rang

E
Theo dé bai ta c6 ADB = ACB + 90° va
AC.BD =AD.BC. Suy ra
ADB = ACB + 90° = ACE: 2D _AC _AC
BD BC CE

= AADB «» AACE (c.g.c)
= AABE « AADC (c.g.c)
— 25 _AD . ABDC - ADBE =2ADBC
BE DC
N AB.CD AB.CD _ NA
ACBD ADBC
2. Vé hinh phu la tir giac
a. Vé hinh phu la hinh binh hanh
Bai toan 7. (Lép 8) Cho tlr giac ABCD cb
AC = BD. Goi M, N lan luot Ia trung diém ctia
AD, BC. Goi H va G lan luot |a giao diém ctia
MN v6i AC va BD. Ching minh rang
AHM =BGN.
** Phan tich. T gia thi€t AC = BD ta nghi

dén viéc vé thém hinh binh hanh dé tao
thanh tam giac can c6 canh bén bang BD.
Laoi giai.

P

V& hinh binh hanh ACPB, do N Ia trung diém
cta BC nén N ciing |a trung diém clia AP va
BP // AC.

Ta ¢6 MN la dudng trung binh cla tam giac
ADP nén MN // DP.

Goi | 1a giao diém clia DP va AC.

Ta c6 AHM = AID =BPD. (1)

Theo gié thiét ta c6 BD = AC.

Suy ra BP =BD = AC.

Do d6 tam giac BDP can tai B.

Tu d6 suy ra BDP =BPD. (2)

Ta lai c6 BDP =BGN. (3)

T (1), (2) va (3) suy ra AHM =BGN.

(7)



Bai toan 8. (Lép 8) Cho tam giac ABC va
diém M nam bén trong tam giac. AM cét BC
tai E, CM cat AB tai F. Goi N |1a diém do6i
xiing clia B qua trung diém cta EF. Chung
minh rang dudng thang MN luén di qua mot
diém c6 dinh khi diém M di déng bén trong
tam giac ABC.
= Phan tich. Ta vé hai vi tri khac nhau cla
M trong tam giac ABC la M, va M, va tim
dudc hai diém N tuong tng & N, va N,. Goi
D Ia giao diém cla M;N, va M,N,. Ta du
doan diém c6 dinh 1a D va ABCD la hinh
binh hanh.
L&i gidi. V& hinh binh hanh ABCD.

A D

P B E C

Goi | 1a giao diém ctia AE va FN; K 13 giao
diém cla CF va EN; H, P lan luct la giao
diém cta DN v6i EF va BC.

Ta c6 BENF Ia hinh binh hanh nén BF // EN
va FN // BE.

Theo hé qué cla dinh li Thales ta c6

F_AF.KN_FN HE_PE
IN EN'KE EC HF FN

Talaice PE-NQ_EC_ . NEEC
NE DQ FA FA
_PE_NEEC
FN  FNFA

TU (1) va (2) suy ra
IF KN HE AF FN PE AF FN NEEC

INKE'HF EN EC FN EN EC FNFA
Theo dinh li Ceva thi NH, FK va El déng quy.
Suy ra D, N, M thdng hang.

Vay MN ludn di qua diém D c6 dinh khi M di
doéng trong tam giac ABC.

b. Vé hinh phu la hinh chir nhat

Bai toan 9. (Lép 9) Cho tam giac ABC
c6é dudng cao AD. Goi E, F la hai diém
trén dudng thdng d di qua D sao cho

AEB =AFC=90° Goi M, N th{ tu Ia trung
diém cGa BC, EF. Ching minh rang
ANM = 90°,

Loi giai. Dung cac hinh chir nhat ADBP,
ADCQ. Goi | la trung diém cla PQ.
P A I Q
E
N
M
B D C
F

Ta c6 AEB=90° nén nam diém A, P, E, B,
D cling nam trén dudng tron ngoai ti€p hinh
chit nhat ADBP.

Suy ra AEP =BED (vi PA = BD).

Do d6 PEF =90°.

Tuong tu QFE = 90°.

Suyra PE//NI// QF.

Do d6 NIM=FQC =FDC (vi nam diém A, Q,
C, F, D cung thudéc duong tron ngoai tiép
hinh chif nhat AQCD).

Do d6 NIM+NDM = CDF + NDM = 180°.

Vay nam diém A, N, D, M, | cing nam trén
dudng tron ngoai ti€p hinh chir nhat AIMD.
Do d6 ANM = 90°,




3. Vé thém dudng tron

Bai toan 10. Cho tam giac ABC vuéng tai A,
dudng cao AH, M la diém thudc AH. Trén
cac doan thdng BM va CM thit tu 18y cac
diém P, Q sao cho CP = CA va BQ = BA.
Goi | 14 giao diém clla CP va BQ. Chiing
minh rang IP = 1Q.

L&i giai.
K
E
A
D
M Q
P_
B H o) C

Vé nlra dudng tron (O) dudng kinh BC ngoai

ti€p tam giac ABC.

Goi giao diém cla dudng tron (O) véi BP,

CQ lan ludt 1a E, D. Goi K la giao diém cla

BD va CE.

Ta c6 BDC = BEC = 90°.

Suy ra M la truc tam cla AKBC.

Tu d6 suy ra K, A, H thdng hang.

Ta lai c6 BQ*=BA*=BH.BC = BQ _BH :
BC BQ

Do d6 ABQH « ABCQ (c.g.c)

— BQH=BCQ =BKH.

Do d6 t&r giac BHQK ndi tiép.

Suy ra BQK =BHK = 90°.

T d6 ta c6 KQ? = KD.KB.

Chiing minh tuong tu ta dugc KP? =

Vi t&r giac BDEC noi ti€p nén

KD.KB = KE.KC.

Suy ra KP = KQ.

T dé ta chding minh dudgc AKPI = AKQI.

SuyralP =1Q.

Bai toan 11. Cho tam giac ABC vuéng tai A

c6 dudng cao AH. Trén AH; AC lan luct |ay

KE.KC.

cac diém M; N sao cho MN // BC. Budng
thdng vudéng gbéc v6i AC tai N cat dudng
thdng BM tai E. Ching minh rang BC L CE.
L&i gidi. Vé duong tron ngoai tiép tam giac
ABC cat dudng thdng BE tai I.

E
|
A
M
N
B H C
Ta c6 ANM = ACB = AIB.
Suy ra t& giac AINM noi ti€p.
Do d6 AIN = AMN = 90°.
Mat khac t& giac CNIE noi ti€p nén

NCE = NIM.
Suy ra NCE + ACB = NIM + MIA = AIN = 90°,

Tlc la AECB vuéng tai C.
= BC 1L CE.




chit s6 khac nhau.

KR4S

Hay thay céc chir cai bdi cac chir s6, biét cac chit khac nhau biéu dién cac

THO x VAN =99999.

THAI NHAT PHUONG (Khanh Hoa)

oy Kl 43 (TTT2 s& 197+198)

L&i gidi. Ta co

DEXME=TTT =Tx111=Tx3x37.

Vay 37 phai la uéc clia DE hoic ME.

Khéng mat tinh t6ng quat, gia st 37 la udc
cGa ME.

Suy ra ME = 37 hoac ME =74.

# N&u ME =74 thi

DExME >14x74 =1036>999> TTT (Loai).
Vay chi c6 thé ME = 37.

Mat khac

TTT =DE xME = (10D + E)(10M + E)

- 100D xM + 10E(D + M) + E2.

Do d6 T chinh la chif sé tan clng cla E2
VIE=7nénT=09.

Suy ra DE xME = D7 x 37 =999.
Vay D = 2.

Pap so:

eD=2 M=3 E=7, T=09.

Ta c6 DEXME =27x37 =999 =TTT.
eD=3 M=2 E=7, T=9.

Ta c6 DEXME =37x27 =999 =TTT.

Nhan xét. Cac ban sau day giai

dung va dudc thudng ki nay: Hoang
HoneHa Pinh Buce, 8C, THCS Ly Nhat
Quang, B6 Luong, Nghé An; Pham Thj Ngoc
Huyén, 8E, THCS Vinh Tudng, Vinh Tudng,
Vinh Phuc; La Gia Hung, 7A1, THCS Trung
Vuong, Mé Linh, Ha Néi; Tran Ngoc Hiu, 9/1,
THCS Ly Tu Trong, Tién Phudc, Quang

Nam:; Nguyén Trung Kién, 9A1, THCS Yén
Phong, Yén Phong, Bac Ninh.

Cac ban sau dudc khen: Bang Quang Huy,
8G; Binh Xuéan Linh, 9A; Nguyén Thij Phuong
Nhi, 6C; Tran Hoang Béach, 9G, THCS Dang
Thai Mai, TP. Vinh; Nguyén Tat Quéan, 7D,
THCS Ly Nhat Quang, B6 Luong, Nghé An;
Nguyén Hoang Long, 7B, THCS Nhit B4 SV,
Thi trdn Bat Son, Hoang Hoéa, Thanh Héa;
Nguyén Pham Thanh Nga, 9A3; Tran Nhu
Quynh, 9A3; P6 Ngoc Tién, Nguyén Tién
Ding, 7A3, THCS Lam Thao, Lam Thao;
Hoang Minh Vd, 7D, THCS Van Lang, TP.
Viét Tri, Pha Tho; Nguyén Minh Viuong, 9A5,
THCS Cau Gidy, Cau Gidy; Lé Mai Anh, TA1,
THCS Trung Vuong, Mé Linh; Nguyén Triét
Khoa, Bui Dam Quan, 7C1, THCS
Archimedes Academy, Trung Yén, Ha Noi;
Poan Minh Buc;, V6 Thi Minh Huyén, TA,
THCS Hoang Xuan Han, Bldc Tho, Ha Tinh;
Nguyén Hoéng Nam, 7A, THCS Ly Tu Trong,
Binh Xuyén, Vinh Phuc; Nguyén H6 Triuc
Uyén, 6A3, THCS Thét N6t, 6A3, TP. Can
Tho, Can Tho.

TTT




TuacH 8all

Nhon, Binh BDinh.

TRAN DAU THU MOT. TRAM: SAU MUOT SAU

Ngudi thach dau: Poan Cat Nhon, GV. THCS Binh Binh, TX. An

Bai toan thach dau: Cho tam giac ABC vuéng tai A c6 AB < AC. Ké
dudng 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 tiép tam
giac AlJ cét cac canh AB, AC th( tu tai D, E. Pudng thdng DE cét
dudng thdng BC tai K. Goi O 1a trung diém ctia DE. Chiing minh rang
dudng tron ngoai tiép tam giac OHK di qua trung diém cta IJ.

Thai han: Trudc ngay 08.12.2019 theo dau buu dién.

xaem TRAN DAU THU MOT TRAM SAU MUOT TU (rrrz s 1s71se

Pé bai. Cho tam giac ABC. Goi M, N la cac
diém thudc canh BC sao cho MAB =NAC.
Goi dudng tron ndi tiép cla cac tam giac
ABM va ACN lan lugt la (1) va (l,). Goi X la
ti€p diém cla (I,) v6i AB va Y la tiép diém
cta (l,) véi AC. Goi Z, T thit tu 14 giao diém
th(t hai cGa XY véi (1,), (I,). Chéing minh rang
XZ=YT.

La&i giai.

A

B M N C
Goi K, H,, H, theo thr tu 1a hinh chiéu cta A,
I, I, trén XY.

Ta co

XHl; = AXI; = 90° = AYI, = YH,,.
Xl4H; = 90° —1,XH, = 90° — ;XK = AXK;
Yl,H, = 90°—I,YH, = 90° —I,YK = AYK.
Két hop v6i AK L XY, suyra

AXI{H, o AAXK (g.9); (1)

AYI,H, »» AAYK (g.9). (2)
Ta lai ¢6 m%m%mm va

AXI; =90° = AYl,.
Do d6 AAXI, «»» AAY1,. (3)
Tu (1), (2) va (3) suy ra
XZ 2XH; XH; AK
YT 2YH, AK YH,
:XI1 AY:XI1 AX:1
AX Yl, AX Xk
Vay XZ=YT.
Nhan xét. Khéng c6 vo si nao dang quang
trong trdn d4u nay. Phan thudng xin gac lai ki
sau.

NGUYEN MINH HA

\




PE THI CHON HOC SINH GIOI LOP 6
HUYEN YEN LAC, TINH VINH PHUC

Nam hoc 2018 - 2019
Mon thi: Toan
Thdi gian lam bai: 120 phut

B0 1. Thyc hién phép tinh A =(+.0.75 |.[0.25-2]:[2 11|
2 5)l9 12

Bai 2. Cho p la s6 nguyén t6, biét p + 2 va p + 4 cling la sé nguyén t6. Tinh p* + 2019.

Bai 3. Tim sé tu nhién a, biét rang khi chia 39 cho a thi du 4, con khi chia 48 cho a thi du 6.

Bai 4. Tim s6 tu nhién n, biét n c6 20 udc va khi phan tich thanh thira sé nguyén té thi c6 dang
n=23"trong d6 x + y =7 va x, y la cac s6 nguyén duang.

Bai 5. Cho sau s tu nhién khac nhau c6 t8ng bang 50. Chiing minh rang trong sau sd dé ton
tai ba s& c6 téng 16n hon hodc bang 30.

Bai 6. Cho doan thdng AB va mot diém M ndm ngoai dudng thdng AB. Goi C 13 mot diém
thudc dudng thdng AB. Tinh s6 do AMC , bit AMB = 90°,BMC = 30°.

Bai 7. Cho 2018 diém thudc dudng thdng a va mot diém nam ngoai dudng thidng ay. C6 bao
nhiéu tam giac cé cac dinh 1a ba trong 2019 diém trén?

Bai 8. Tim cac s6 nguyén duong a, b, ¢ thda man déng thdi cac diéu kién sau:

i)ab+b-al=1

ii)cb+c—-b!=1

iii) a2 — 2b% + 2a—4b = 2.

Bai 9. Nha toan hoc De Morgan sinh ndm 1806 va mat nam 1871. Khi duoc hdi tudi, 6ng da tra
15i: T6i x tudi vao nam x2 Hodi nam x? d6 dng bao nhiéu tusi?

Bai 10. Cho cac s6 nguyén x, y thda man 5x — 2y = 1. Tim gi4 tri nhd nhat clGa biéu thiic
T=3|x| + 5|y.




PE THI CHON HOC SINH GIOI LOP 7
TRUONG THPT CHUYEN TRAN DAI NGHIA, TP. HO CHi MINH

Nam hoc 2018 - 2019
Mon thi: Toan
Thai gian lam bai: 90 phut
Bai 1. (2,5 diém)

a) Tinh P = 425 (Llj(l_lj[l_l] (1__
12 3)l2 5)l2 7)7(2 '

X_¥y_z2
b) Timx,y, zbiét: {2 3 5
Xy +yz+2zx-31=0.

Bai 2. (1 diém)
ChoB=-9-99-999 — ... —999...9 (S6 hang cuéi cung c6 2018 chi s6 9).

Sau khi thuc hién phép tinh, chir s6 1 xuat hién bao nhiéu lan trong B?

Bai 3. (2 diém)

Cho tam giac ABC vudng tai A c6 AB < AC va BD la tia phan giac cla ABC (D e AC). Trén

canh BC lay diém E sao cho BE = BA, vé DF la tia phan giac cla EDC (F € BC). Ké
FH 1 AC tai H.

a) Ching minh AB + HF = BF.

b) Trén tia d&i cda tia AB |4y diém | sao cho Al = FH. Chiing minh rang BD L IF.

Bai 4. (1,5 diém)

Cho tam giac ABC c6 A <90° Trén nlra mat phing bd AB c6 chda diém C, ta vé
AD L AB va AD = AB. Trén nlta mit phang bd AC c6 chifa diém B, ta vé AE L AC va
AE = AC. K& AH L ED (H € ED). Tia AH cat BC tai M. Ching minh M |a trung diém ctia BC.
Bai 5. (1,5 diém)

Ngudi ta xay dung mét tda thap gém tang trét va 9 tang thap tai moét ngdi chlia. Theo céu
tric, dién tich ca mat san toa thap 1 bang ntta dién tich mat san tang trét va dién tich cla
mat san toa thap & trén bang nda dién tich mat san toda thap bén duéi. Biét dién tich san cla
tang dinh thap 1a 2,25 m? va dé cho déng bd nén cung lat loai gach hoa cé kich thuéc
30 x 30 cm. Hay tinh s& tién mua gach hoa dé lat nén, biét gia méi vién gach hoa la
9000 déng.

Bai 6. (1,5 diém)

Ban An vao clfa hang van phong phdm mua 4 quyén vé véi gia 10 000 déng/quyén va
3 chiéc but vGi gia 5000 déng/cay. Ban dua cho nhan vién thu ngan 1a 200 000 déng. Ngudi
nay gui lai cho ban 11 td gidy bac loai 20 000 dong va loai 5000 dong. Hoi ban An da nhan
dudc bao nhiéu td gidy bac mbi loai?

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

)



PE THI CHON HOC SINH GIOI LOP 8
QUAN 6, TP. HO CHi MINH

Nam hoc 2015 - 2016
Mon thi: Toan
Thai gian lam bai: 120 phat
Bai 1. (1,5 diém)

Chiing minh (x2+x+1+i1j(x2—x+1——]=( 2hx+ (X2 —x+1):; (x £ 11).
X_

Bai 2. (1,5 diém)

Giai phuong trinh: (2x% — 3x + 1)(2x? + 5x + 1) = 9x2.
Bai 3. (2 diém)

Cho a, b 14 hai sé duong. Ching minh bat déng thic:
a b 2015(a—b)? . 2016(a- b)?

—+—2>2+ > > > >
b a a“ +4028ab+b a“ +4030ab+b

Bai 4. (2 diém)
Cho hinh chit nhat ABCD. Qua B ké hai dudng thang d,, d, vuéng géc véi nhau. Dudng théng
d, cat canh AD tai K, dudng thang d, cat tia DC tai L. Goi F |a giao diém clGa KL va AC.
Ching minh BF vuéng goc véi KL.

Bai 5. (2 diém)

Cho tam giac ABC vudng tai B. Trén tia AB Iay diém D sao cho AD = 3AB. Budng thdng qua
D vuéng géc véi CD cét dudng thdng qua A vudng goc véi AC tai E. Chiing minh EBD la tam
giac can.

Bai 6. (1 diém)

Cho A = (a + b)(a + 2b)(a + 2015b)(a + 2016b) + 1007%b* vGi a, b € Z.

Chiing minh A la mét sé chinh phuang.




PE THI TUYEN SINH LOP 10 THPT
TP. HO CHi MINH

Nam hoc 2019-2020
Mon thi: Toan
Thai gian lam bai: 120 phat
Bai 1. (1,5 diém)
Cho parabol (P): y = —%xz va dudng thang (d): y = x — 4.

a) Vé (P) va (d) trén cung hé truc toa do.

b) Tim toa d6 giao diém cla (P) va (d) bang phép tinh.
Bai 2. (1 diém)

Cho phuang trinh: 2x2 — 3x — 1 = 0 ¢6 2 nghiém la x;; X,.

Khéng gidi phuong trinh, hy tinh gié tri ctia bidu thie: A =114 X2 =1
X2 +1 X1 +1

Bai 3. (0,75 diém)
Quy tac sau day cho ta biét dudc ngay n, thang t, nam 2019 1a ngay thd may trong tuan. Pau
tién, ta tinh gia tri cGa biéu thic T = n + H, § day H dudc xac dinh bdi bang sau:

Thang t 8 2; 3; 11 6 9:12 4,7 1; 10 5

H -3 -2 -1 0 1 2 3

Sau d6, 1ay T chia cho 7 ta dugc s6 dur (0 <r < 6).

PR b o ¥ v}
Néu r = 0 thi ngay d6 la ngay Thir Bay. DECEMBER
Néu r = 1 thi ngay dé la ngay Chu Nhat.

Néu r = 2 thi ngay d6 la ngay Th{ Hai.
N&u r = 3 thi ngay dé la ngay Th( Ba. =
Néu r = 6 thi ngay dé la ngay Thir Sau. —

Vi du: Ngay 31/12/2019¢cé6n=31;t=12;H=0 = T =31+ 0 = 31; s6 31 chia cho 7 c6 s6 du
la 3, nén ngay do6 la th Ba.

a) Em hay s dung quy tc trén dé xac dinh cac ngay 02/9/2019 va 20/11/2019 la thG may?
b) Ban Hang t& chic sinh nhat cGia minh trong thang 10/2019. Hai sinh nhat ctia ban Hang 1a
ngay may? Biét rang ngay sinh nhat clia Hang |a mét bdi s6 cla 3 va la Tha Hai.

Bai 4. (0,75 diém)

Tai bé mat dai duong, ap suat nuéc bang ap suat khi quyén va 1a 1 atm (atmosphere). Bén
trong dudi mét nuéc, ap suat nudc tang thém 1 atm cho méi 10 mét sau xudng. Biét rang méi
lién hé gitra ap suat y (atm) va do sau x (m) dudi mat nuéc 1a moét ham sé bac nhéat co6 dang
y=ax+b.

a) Xac dinh cac hé s6 avab.

b) M6t ngudi tha 1an dang & do sau bao nhiéu néu ngudi ay chiu moét ap suat 1a 2,85 atm?




Bai 5. (1 diém)
M6t nhém gém 31 ban hoc sinh t6 chiéic mét chuyén di du lich (chi phi chuyén di dugdc chia
déu cho méi ban tham gia). Sau khi d& hop déng xong, vao gid chét c6 3 ban ban viéc dot
xuat khéng di duoc nén ho khéng déng tién. Ca nhém théng nhat méi ban con lai sé déng
thém 18 000 déng so vai du kién ban dau dé bu lai cho 3 ban khoéng tham gia. Hdi téng chi
phi chuyén di 1a bao nhiéu?

Bai 6. (1 diém)

Cudi nam hoc, cac ban 16p 9A chia lam hai

nhém, méi nhém chon mét khu vudn sinh thai { ;

& Bac ban cdu dé tham quan. Khi m& hé \%

hop kha tha vi 1a hai vi tri ma hai nhém chon
déu nam trén cling mot kinh tuyén va Ian luct
3 cac vi tuyén 47° va 72°.

a) Tinh khoang cach (lam tron dén hang
tram) gitra hai vi tri d6, biét rang kinh tuyén Ia
mot cung ndi lién hai cuc cla Trai D4t va co
d6 dai khoang 20 000 km.

b) Tinh (lam tron dén hang tram) do dai ban
kinh va dudng xich dao cla Trai Bat. Tu két
qua cla ban kinh (da lam tron), hay tinh thé
tich clia Trai Dat, biét rang Trai D4t c6 dang

hinh cau va thé tich cta hinh ciu dudc tinh theo céng thic V :3.3,14.R3 v6i R 1a ban kinh

hinh cau.

Bai 7. (1 diém)

Ban Diing trung binh tiéu thu 15 ca-lo cho méi phut boi va 10 ca-lo cho méi phut chay bo.
Hom nay, Diing méat 1,5 gid cho ca hai hoat déng trén va tiéu thu hét 1200 ca-lo. Hoi hom
nay, ban Diing mat bao nhiéu thdi gian cho méi hoat déng?

Bai 8. (3 diém)

Cho tam giac nhon ABC (AB < AC) ndi tiép duong tron (O). Hai dudng cao BD va CE cla
tam giac ABC cat nhau tai H. Dudng thdng AH cat BC va (O) lan lugt tai F va K (K = A). Goi L
la hinh chi€u cta D 1én AB.

a) Chitng minh rang t& giac BEDC ndi tiép va BD? = BL.BA.

b) Goi J la giao diém cla KD va (O), (J = K). Chiing minh BJK = BDE.

c) Goi | 1a giao diém ctia BJ va ED. Chiing minh t giac ALIJ néi tiép va | 1a trung diém cla ED.




HUGNG DAN GIAI DE THI
CHON HOC SINH GIOI LOP 9 TP. HO CHI MINH

Nam hoc: 2018 - 2019
Mon thi: Toan
(Pé dang trén TTT2 s6 199)

Bai 1. Diéu kién x =0,y # 0, 2x # .

Ta co

2 1 1

———= = 2y(2X+Yy) = X(2X+Yy) =Xy
X Yy 2X+y

:>4xy+2y2—2x2 — Xy =Xy
— 2x% - 2xy —2y? =0

= +2=1+2=3

Bai 2. P=a?+ b%=(a + b)? - 2ab

= (c—2)?-2(2c% - 3c + 1)
=c?-4c+4-4c*+6c-2=-3c*+2c+2

2
= -3 02_Ec+l +Z:—3 c—1 +Z£Z.
3 9) 3 3 3 3

Dau “="xay ra @0—1:0@0:1.
3 3

Khi do a+b:—§,ab:g
3 9

a_—5+\/ﬁ b_—5—\/ﬁ
6 6

L 51T 54T
6 6

hoac

Vay gié tri I6n nhat cGa P 1a g

Bai 3. Di 5 phut = % gio.
Goi van téc cla An la x (km/h)
(Diéu kién x > 0).

Van téc clia Binhlax: 1,5 = %x (km/h).

Van téc clia Cudng 1a x : % = %x (km/h).

Quang dudng An va Cudng, An va Binh di dé
1 1
apnhaula 39 - x.— =39 ——x (km).
gap 12 12 (km)
Thai gian di d€ An va Cudng gap nhau tai C
la:
39—ix X x+ix :i 39—ix
12 3 7x 12

Thai gian di d& An va Binh gap nhau tai D la:
(9i0).

(gio).

39—ix : x+gx :i 39—ix
12 3 5x 12

Thai gian An ditir C dén D la 6:x:E (gio).
X
Theo dau bai ta cd phuong trinh
Blag- 3 (39_-14]-8
5x 12 7x 12 X
(:)39—ix:35<:>ix:4(:>x:48
12 12

(nhan).
Van téc clia An 1a 48 (km/h).

Van téc cla Binh la %.48 =32 (km/h).

Van téc cla Cuong la %.48 =64 (km/h).

Bai 4.

@)



Goi K 1a giao diém ctia BE va OC, H 1a giao 1615 15 1715

diém clia AO va BC. =5 2 30 (cm).
Tac6AH L BC, BH=CH=2S_2 Xét AKDO vudng tai K c6 OD? = OK? + KD?,
2
_BE Suy ra OD =y OK? +KD?
1715 1Y 2/285
Tam giac HAB vuéng tai H nén = Ho| = (cm).
30 2 15
AH? + BH? = AB?.
Do d6 Bai 5. a) Thé tich hép phd mai va ciing chinh
AH = \/A82 _BH2 = \/82 22 Z2./15 (cm). la thé t|c2:h 8 miéng pho mai la
Tam giac HOB vudng tai H c6 (12’2j n.2,4 (cmd).
OB?= OH? + BH?, 2
Do d6 R2 = (2415 —R)? + 22 Thé tich 1 miéng pho mai la
2
12,2 o 3
:4\/ER:64:>R:161\/5E (cm). (Tj m.2,4:8=351 (cm’).
Ta c6 OA = OC (= R) nén AOAC can tai O. b) Dién tich m&t bé ngoai clia 1 miéng pho
= mai la

S CAH=KCD.

VR 71122248 =18 (cm?)
Ma CAH+BCD =KCD +BDC (=90°) nén eemT T '
BCD =BDC — ABDC can tai B. Dién tich hai mat day clia 1 miéng phé mai la
=BD=BC=4cm. 7r(12 2} 8 2_37217‘5 (cm?).
Xét ACKB va ACHO co6 2 400
chung KCB, CKB = CHO (=90°). Dién tich hai mat bén cia 1 miéng pho mai Ia
Do d6 ACKB v ACHO (g.9) (122 24j2_y( .

cK_cB 2 2
CH CO Dién tich gidy g6i dudc st dung cho 1 miéng
CHCB 24 15 phd mai la
=CK=—25 A5 2 (cm). 183n 3721t 732
16 + +L22.70.0 (cm?).
15 50 400 25

Vi AKBC vuéng tai K nén BK? + CK? = BC?,
Do dé

2
BK = VBC%2 - CK? = / XY= % .

Tacd BE=7 (cm).
Dovay DE=BE-BD=7-4=3 (cm).
7 1

VaKD=BD-BK=4-—=— (cm).
2 2

“*‘Pﬁ'omm/

Talaic6 OK=0C - CK



DANH CHO CAC NHA TOAN HOC NHO >2
=

SU DUNG PHUONG PHAP HE S0 BAT DINH
DE DU DOAN BAT DANG THUG PHU

TRUONG QUANG AN (GV. THCS Nghia Théng, Nghia Tv, Quéng Ngai)

rong mét sé bai toan chimg minh béat
Td‘éng thirc co diéu kién, néu chung ta

biét du doan va ching minh cac béat
dang thurc phu thi sé gitp dé dang tim duoc
10i gidi cUa bai toan. Phuong phép chung dé
gidi cac bai toan do la:
% Budc 1. Du doan dang thuc xdy ra va bat
dang thirc phu. Thudng sau khi ding béat
dang thirc phu thi ta sé sit dung duoc gia thiét
VGi cac bat dang thirc co diéu kién.
% Budc 2. Ching minh bat dang thirc phu do.
% Budc 3. Ap dung béat dang thuc phu vao
chung minh bai toan.
Sau day la mét s6 bai toan minh hoa:
Bai toan 1. Cho cac so thuc dudng a, b, ¢
thda man a®+b?+c?=3. Tim gia tri nhd
nhat clia biéu thiic
P:2(a+b+c)+l+l+l.

a b c

:+ Phan tich. Du doan P dat gia tri nhd nhét 14
9khia=b=c=1.
Pé st dung dudc gia thiét cla bai toan thi ta
du doan bat ddng thiic phu c6 dang:

2a+12ma2+n. (1)
a

2b+%2mb2+n. )

20+12m02+n. (3)
c

Cong vé vaéi vé cla (1), (2) va (3) ta ducc
P>m(a%+b%+c?)+3n=3m+3n.

Do d6 ta c6 thé chon 3m + 3n = 9 hay
n=3-m.

Tiép tuc tim m sao cho vdi x > 0 thi

1
2X +—>mx%+3-m
X

(:)2x+12m(x—1)(x+1)+3
X

2_
o 2T x4+ 1)
X

S (x=1) [? —m(xX+ 1)) >0

< (X—=N[2x—=1—mx(x+ 1)]>0.
Ta sé tim m sao cho da thic f(x) = 2x — 1
—mx(Xx + 1) conhan t&lax — 1, tic la
f1)=21-1-m1.(1+1)=0.
1
Suy ra m=§.
Ta du doan bat dang thiic phu Ia
1.1 5 5

2at+—2>—a“ +—.
a 2 2

L&i gidi. Vi a2 +b® + ¢® =3 nén |a|s\/§<2.
Ta sé chiing minh datt>1a2 2 (5)
a 2 2

Thatvay (5) < a°> —4a® +5a-2<0
s (@-1%@-2<0. (%)
Ta thay (*) ludn ding vi |a| < J3<2,

Suy ra (5) dung.
Chiing minh tuong tu ta dugc



Cong vé véi vé cla (5), (6) va (7) ta dudc
le(a +b% +c?)+ 32.15,.15 ¢
2 2 2 2

Péng thiic xay rakhia=b=c=1.

Vay P, =9khia=b=c=1.

Bai toan 2. Cho cac s6 thuc khéng am a, b, ¢
thda man a+b+c=1. Chlng minh rang:
Q=+5a+4++5b+4++/5c+4>7.

= Phan tich. Du doan dang thic xay ra khi
(a; b; c) =(1; 0; 0) va cac hoan vi.

Pé sl dung dudc gia thiét ta du doan bat
déng thdc phu la

J5a+4 >ma+n. (1)

Dua vao du doan dang thiic xay ra khi a = 1,
b = ¢ =0 va cac hoan vi. Ta thay (1) ding khi
a=1vaa=0.

Talan luct thay a = 0 va a = 1 vao (1) ta dugdc
m=1van=2.

Ta c6 bat dang thitc phu la v/5a+4 >a+ 2.
L&i giai. Via, b, c khong &m va a+b+c=1
nén0<a<1.

Ta sé chiing minh v5a+4 >a+2. (2)

That vay

(2) > 5a+4>a’+4a+4

s a’-a<0oal@-1<0.(3)
Vi0<a<1nén (3) luén dung.
Suy ra (2) luén dang.

Chiing minh tuong tu ta duoc

JBb+4>b+2. (4)
Jscta>c+2. (5)

Cong vé véi vé cla (2), (4) va (5) ta dudc
Q>a+b+c+2+2+2=7.
Pang thic xay ra khi (a; b; ¢) =
cac hoan vi.

Bai toan 3. Cho cac so thuc duong a, b, ¢
thda man a+b+ ¢ =3. Chling minh rang

R= ! + 1 + 1 <1.

a’+b+c Db’+c+a c’+a+b
= Phan tich. Du doan dang thic xay ra khi
a=b=c=1.

(1; 0; 0) va

Tha+b+c=3,suyra
1 1 1
+

R= >

2 2 +
a‘+b+c b“+c+a c“+ta+b

1 1 1
= + +

a’-a+3 b%-b+3 c’—c+3
Du doan bat d&ng thic phu

5 <ma-+n.
a-a+3

Lam tuong tu bai toan 1 ta dudc
R<m(@a+b+c)+3n=3m + 3n.

Do d6 ta c6 thé chon 3m + 3n = 1, suy ra
1

n=—-m.
3

Ta tiép tuc tim m sao cho véi a > 0 thi
1 1

————_Smat+_-m

a‘-a+3 3

@2;—1Sm(a—1)
a“-a+3
_(a?%—

N (a2 273 . m(a—1)
3(@“—a+3)
ﬁgm(a_n_
3(@a“—a+3)

a

< (a-1) m+ ——— >0

3(@a“—a+3)

& (a-1N[3m(a’-a+3) +a]>0.
Ta tim m d& da thic g(a) = 3m(a®-a+3)+a

c6 nhan ti 1a x — 1. Tc la da thic g(a) co6
nghiéma=1.Suyrag(1)=3m(1°-1+ 3) + 1

=0. Tu do m:—1:>n:i.
9 9
Ta c6 bat dang thiic phu 13

1 1 4
a-a+3 9 9
L&i giai. Vi a, b, ¢ |a cac s6 thuc duong thda
mana+b+c=3nén0<a<3.
> <1ar2 9
a-a+3 9 9

3 _5a24+7a-3<0

Ta sé ching minh

Thatvay (2) © a



s (@a-1%@-3)<0. (3)

Ta thay (3) luén dung vi 0 <a < 3.
Suy ra (2) dung.

Chimng minh tuong tu ta dugc

1 1, 4
—  <——b+-.(4
b2b+3 9 9 @

L 1eid s

Cong VEé véi vé cla (2), (4) va (5) ta ducc
Rs—l(a+b+c)+3.i=1.

9 9
Péng thirc xay rakhia=b=c=1.

Bai toan 4. Cho cac s6 thuc duong X, vy, z
thda man x + y + z = 3. Ching minh rang

X(y+ 2) y(z+ X) zZ(x+y) 6
S= <—.
x2+(y+2)%  y2+z+x)? z%+(x+y)® b
< Phan tich. Vix+y+2z=3nén
X(y+ 2) y(z+ Xx) Z(x+y) 6
S= <2
X2Hy+2)°  y2Hz+x)?  z2+(x+y)® 5
X(3-Xx) y(3-vy) 2(3-2) < 6
x%+(3-x)° y?+3-y)® z°+(3-2? 5
X(3—x) y(3-vy) z2(3-2) < 6

2x2-6x+9 2y2-6y+9 2z2-6z+9 5
Du doan dang thitc xay rakhix =y =z=1.
Du doan bat déng thic phu

X(3 —X)
2x2 - 6% +9
Lam tuong tu bai toan 1 ta c6
S<m.3+3n.

Do d6 ta c6 thé chon

<mx+n. (1)

§:3(m+n):>n:£—m.
5 5
Thay vao (1) ta ducc
X(3 —x)
2x% —6x + 9
—9x% +27x -18
A <
5(2x°— 6 x+ 9)

2
<mX+—-m
5

m(x—1)

9(x—2) -0
52x°-6x+9) )

= (x—1)[m+

c:(x—ﬁ[SnK2x2—6x+9)+9x—18}20.

Ta tim m dé€ da thiéic h(x) = 5m(2x°—6x+ 9)
+9x—18 cb nhan tr la x — 1. Tlc la da thic
h(x) c6 nghiém la x = 1.
Suy ra h(1) =5m(2.12 = 6.1+ 9) + 9.1-18 = 0.
Tu doé mzi:n:i.
25 25
Khi d6 bat dang thic phu la
X(3 —x) 9 1
2— S _X + e
2x“-6x+9 25 25
L&i giai. Vi x, y, z la cac s6 thuc duong thda
manx+y+z=3nén0<x<3.
Ta sé chiing minh
X(3—X) 9 1

: <Zxi— (3)
2x°-6x+9 25 25

That vay

(3) & 18x> -27x%2+9>0

& 9(x-1%(2x + 1)>0. (4)

Vi0 <x < 3nén (4) lubn dang.

Suy ra (3) dung.

Ching minh tuong tu ta dugc
yé-y) _9 .1

< . (5
2y? —6y+9 25° 25
#giz+i_ (6)
2z°-6z+9 25 25

Cong vé véi vé cla (3), (5) va (6) ta dudc

g__XB-X) y@-y) z(3-2)
) 2 2
2Xx“-6x+9 y“-6y+9 2z°-6z+9
9 1 6
<—(X+y+2)+3.—=—.
25( y+2) 25 5

DPang thtc xdy rakhix=y=z=1.

Bai tap van dung
Cho cac s6 thuc duong X, y, z thda man
X + Yy + z = 3. Chiing minh rang

X2 y2 Z2

P= 2

= +
X 2+(y+ z)2 y2+(z+ x)2 z

>3
+Hx+y)? 5

(39



Bai 1(197+198). C6 ton tai hay khéng moét
day gom 2019 s6 tu nhién lién tiép ma cac
s& d6 déu la hop s6?
L&i giai. Xét 2019 s6 tu nhién lién ti€p a,; ay;
as; ... Ay TrONg d6
a, =1.2.3.4...2020 + (k+ 1), v6i k = 1, 2, 3,

..., 2019.
Ta ¢6 a, chia hét cho (k + 1) va a, > (k + 1),
nén a,lahop sé véimoik=1, 2, 3, ..., 2019.
Vay ton tai 2019 sé tu nhién lién tiép ma
khong cb6 sd nao trong cac s6 dbé la sé
nguyén to.
Nhan xét. Day la moét bai toan hay trong
chuong trinh s6 hoc 16p 6 va khong khé nén
nhiéu em tham gia giai va giai dung.
Dac biét c6 em Bui Bam Quéan, 7C1, THCS
Archimedes Academy chiing minh dudc téng
quat: Cac s6 cé dang n!l + m véi m, n 1a s6
tu nhién va n>m> 1 1a hop s6. Do dé ta co
thé thay s& 2019 & dé bai bang s6 tu nhién n
tay y.
Cac ban sau cé loi giai t6t: Nguyén Thi
Phuong Linh, Nguyén Thi Lé, 7A1, THCS
Yén Lac, Yén Lac, Vinh Phic; Lé Van Hai
Phu, Tang Thé Pat, Nguyén Sy Béch,
Nguyén Tat Quan, Nguyén Kim Manh, 7D,
THCS Ly Nhat Quang, D6 Luong; Nguyén
Gia B3o, 7D, THCS Dang Thai Mai, TP.
Vinh, Nghé An; Bui Pam Quan, Vi Nam
DPlc Trung, 7C1, THCS Archimedes
Academy, Q. Cau Gidy, Ha Néi; Vi Hau
Thanh Thao, 6B, THCS Pham Van Déng,
Nghia Hanh, Quang Ngai.

PHUNG KIM DUNG

Bai 2(197+198). Cho cac s6 nguyén duong

a, b thda man 7a® — 1 chia hét cho 7ab - 1.

Tinh gia tri ctia biéu thiic M = a?°'® — b?°™°,

L&i gidi. Do a, be N* nén 7a® -1, 7ab-1 Ia

cac s6 nguyén duong.

Ta co

(7a® —1)}(7ab-1)

—7a% -1>7ab-1=>7a? >7ab

=az>b.

Talai co

(7a® —1)}(7ab-1)

- [7a2 ~1-(7ab —1)}5(7ab 1)

— 7a(a—b):(7ab—1). (1)

Gia st

(7a;7ab—1):d:>{7asd | :{7ab5d |
7ab-1:d ~ |7ab-1id

—1:d= (7a;7ab-1) =1. (2)

Tu (1), (2) suy ra (a—b):(7ab—1).

Néu a>b thi a—-b>7ab-1.(3)

32)



Tac6o b>1=-b<-1.

Talaicod 1<7b=a<7ab

= a—b < 7ab—1(mau thuan véi (3)).

2019 _ 2019 _  pm— .

Nhan xét. C6 nhiéu ban tham gia giai bai va
cd nhiéu cach giai hay, cac ban sau co6 10i
gidi dung, sach dep: Pao Quang Huy, Hoang
Thi Giang Quynh, Nguyén Birc Anh, 8A3, Vi
Minh Bue, 7TA3, THCS Lam Thao, Lam Thao,
Pha Pho; Nguyén Triét Khoa, Luong Khanh
Nhat Minh, Pham Anh Khoi,
Duong, Lé bBuc Manh, Bui Pam Quéan,
Nguyén Tran Kién, Nghiém Gia B3o, Vi
Nam Ddac Trung, Hoang Anh Khéi, 7CA,
THCS Archimedes Academy, Q. Cau Giay,
Ha Noi; Nguyén T4t Quéan, V6 Anh Duong,
Tang Thé Anh, Tang Thé Pat, Thai Thanh
Céng, Nguyén Si Béach, Hoang Van Hing,
Lé Van Quang Hiéu, 7D, THCS Ly Nhat
Quang, D6 Luong; Nguyén Gia Bgo, 7B,
THCS DPang Thai Mai, TP. Vinh, Nghé An;
Nguyén Tung Anh, Phung Thu Thay,
Nguyén Gia Huy, 6A2, THCS Yén Lac, Yén
Lac, Vinh Phuc.

Dod6 a=b=a

PUC THUAN

e
N
~
:?

Han Thai

Bai 3(197+198). Tim cac s6 nguyénté p, q, r
théa man p® + >+ r* = 6p + 4q + 2r.

L&i giai. TU gia thiét suy ra
P-3)2+(@-22+(r-1%=14.

Suyra 0<(p-3)%<14,0<(q-2)% <14,

0<(r-1%2<14 va (p-3)%,(q-2)>,(r-172 la
cac so chinh phuong.
Do db (p—3)2€{0;1;4; 9}, (q-2)2%€ {0; 1; 4;
9}, (r—1)2e {0; 1: 4: 9).
Xét cac truong hop ta dudc cac bd ba sé
(p; g; r) thda man 1a (5; 5; 2) va (2; 5; 3).
Nhan xét. Cac ban sau day co 10i giai tot:
Nghiém Gia B3o, Bui Dam Quéan, Nguyén
Triét Khoa, Hoang Anh Khéi, 7C1, THCS
Archimedes Academy, Q. C4u Gidy, Ha Noi;
Bui Thi Ngoc Anh, Nguyén Buc Hoc, Nguyén
ST Bach, Lé Van Quang Hiéu, 7D, THCS Ly
Nhat Quang, Pé Luong; Nguyén Gia Bao,
THCS bang Thai Mai, TP. Vinh, Nghé An;
Tran Gia Huy, 8C, THCS Hoang Xuan Han,
Puic Tho, Ha Tinh; Nguyén Thi Phuong Linh,
7A1; Phiang Thu Thiy, 6A2, THCS Yén Lac,
Yén Lac, Vinh Phuc; Vi Minh Duc, 7AS,
THCS Lam Thao, Lam Thao, Pha Tho.

CAO VAN DUNG
Bai 4(197+198). Cho 2019 s nguyén ducng
khéng vuadt qua 4036. Chiing minh rang tén
tai hai so x, y trong 2019 s& da cho thda man
X chia hét cho y.
L3i giai. M6i s6 trong 2019 s& nguyén
duong khéng vuct qua 4036 da cho déu viét
dudc dudi dang a = 2“b véi k € {0, 1, 2, ...,
10}vabe {1,3,5, ..., 4035} = A,
Tap hop A c6 s6 phan t 1a
403571 1_2018.
Ta thay c6 2019 s6 nguyén duong ma chi co
2018 gia tri clia b, nén theo nguyén li Dirichlet
tén tai hai s6 c6 gia tri cia b bang nhau.

33)



Goi hai s6 d6 1a x = 2*b va y = 2.b (véi
o, Be{0,1,2 3, .., 10}, a>p).
Khidé 2*: 2°=2%b : 2°b, hay x '.
Suy ra dpcm.
Nhan xét. Cac ban sau cé I6i gidi dung:
Nguyén ST Bach, Lé Van Quang Hiéu,
Nguyén Tat Quéan, 7D, THCS Ly Nhat
Quang, D6 Luong, Nghé An; Tran Minh
Hoang, 7E, THCS Nguyén Trai, Nghi Xuan,;
Pham Thj Thu Ngén, 7C, THCS Hoang Xuan
Han, Dlc Tho, Ha Tinh; Nghiém Gia Béo,
7C1, THCS Archimedes Academy, Q. Cau
Gidy, Ha Nobi.

HO QUANG VINH

@,

Bai 5(197+198). C6 ton tai hay khong cac s6
nguyén duang X, y (X >Yy) va sd nguyén té p ¢

2_|_y2

——ZL _=p?

L&i giai. Gia s ton tai cac sé nguyén duong

dang 8k + 3 (k € Z) thda man

X, y (X > y) va s6 nguyén t6 p dang 8k + 3

thda man yéu cau dé bai.

Khi d6 dé thay x> — y? phai la s& chinh

phuaong.

bat X2 —y2 =7° (ze N¥), taco

2y2 + 22
z

Pat (y, z) = d, khi d6 ton tai cac s6 nguyén

:p@2y2+22:pz.

duong a, b véi (a, b) = 1 sao cho y = da va

z = db. Phuong trinh trén c6 thé viét lai thanh
2da? + db? = pb.
Suy ra 2da? chia hét cho b. Ma (a, b) = 1 nén

7z,

ta c6 2d chia hét cho b. Suy ra b:% VOi

ke N*.

Phuong trinh trén dudc viét lai thanh

k(2a? + b?) = 2p.

Vi 2a% + b? > 3 nén xay ra cac trudng hap

sau:

e TH1. k = 1 va 2a? + b? = 2p. Trong trudng

hdp nay, ta thdy b = 2d.

Suy ra 2p:2a2 + 442 <:>p:a2 +2d?.

Do p lé nén a lé, suy ra a’=1 (mod 8).

Ma p = 3 (mod 8) nén 2d? = 2 (mod 8), tlc la
2=1 (mod 8).

Vay dlasé 1é. Tir day, ta ¢

x?=y?+ 7% = d’a®+ 4d* = 5 (mod 8) (vo Ii).

e TH2. k = 2 va 2a? + b? = p. Trong trudng

hop nay, ta thdy b = d.

Suyrap=2a’+d

Ching minh tuong tu TH 1, ta dudc a va d

déula sb 18.

Suy ra x? = y? + 72 = d%a® + 4d* = 2 (mod 8)

(V6 i),

Vay khong ton tai cac sé nguyén duong X, y

(x >y) va sé nguyén t6 p thda man yéu cau.

Nhan xét. Da s6 cac ban tham gia giai déu

st dung tinh chat cla sé nguyén t6 dang

4k + 3: “Néu x, y la hai s6 nguyén théa man

x? + y? chia hét cho s6 nguyén t6 p co6 dang

4k + 3 thi c3 hai s6 x, y déu chia hét cho p”.

Tuy nhién, tinh chat nay vuct qua pham vi

ki€én thc chuong trinh THCS. D6 cling la li

do vi sao tac gid bai toan yéu cau “ton tai

hay khéng s6 nguyén t6 p dang 8k + 3”, muc

dich 1a dé co 13i giadi pht hop véi kién thic

THCS hién hanh.



Cac ban sau cé 13i giai t6t: Pham Viét Anh,
9D, THCS Dang Thai Mai, TP. Vinh, Nghé
An; Tran Quang Dat, Tran Thi Yén Khanh,
Ha Quang Tung, 9A3, THCS Lam Thao,
Lam Thao, Pha Tho.

vO QUAC BA CAN

Bai 6(197+198). Cho cac s6 thuc khéng am
a, b théa man a® + b?> = a + b. Tim gia tri 16n
b

nhat clia bidu thilc Q = —— + —.
b+1

a+1
L&i giai. TU gia thiét ta c6
0O=a’+b’-a-b
=(@*-2a+1)+(Mm-2b+1)+a+b-2
—@-1?+(b-132+a+b-2>a+b-2
=2>a+b.
Véi x, y > 0 thita co
1+1 4 _Xty 4
X Yy X+y Xy X+y
9?4y (x=y)*
xy(x+y)  xy(x+y)
4

1 1
Suyra —+—2 .
X Yy X+y

Do do6

Q:i+L: 1_L + 1_L
a+1 b+1 a+1 b+1
_|_

:2_[;
a+1
4 —
o5
DPéng thiic xay ra khia=b = 1.
Vay Q,.x=1khia=b=1.
Nhan xét. Bai toan bat ddng thic trén thudc
dang ca ban, khéng qua khé. Cac ban sau
cb 16i gidi t6t: Nguyén Hai Yén Nhi, Ta Kim
Nam Tuén, 8A2, THCS Yén Lac; Pham Thij
Ngoc Huyén, Vi Minh Nguyét, 8E, THCS
Vinh Tudng, Vinh Tudng, Vinh Phic;
Nguyén Kim Manh, 7D, THCS Ly Nhat
Quang, D6 Luong; Nguyén Phan Khanh An,
8A; Ngb Thi An Binh, 8E; Nguyén Duy Khéi
Nguyén, 8G, THCS Dang Thai Mai, TP.
Vinh, Nghé An; Dao Doan Tuan Anh, Phan
Duong Biec, Duong Bao Luu, 8B, THCS
Hoang Xuan Han, Bldc Tho, Ha Tinh; Ngé
Gia Duc, 9A1, THCS Yén Phong, Yén
Phong, Bac Ninh; Nguyén Tudn Duong,
9D5, THCS Chu Van An, Ngbé Quyén, Hai
Phéng; Lé Duy Anh, Nguyén Truong Minh,
Nguyén Bich Pat, D6 Hoang Nhat Nam,
Nguyén Minh Phuong, Nguyén Luong Vy,
9C1, THCS Archimedes Academy; Bang Vi
Cuong, 9A5, THCS Cau Gidy, Q. Cau Giay,
Ha Noi.

I P
b+1)  a+1+b+1

1.

NGUYEN MINH BUC




Bai 7(197+198). Tim céac sé thuc duong X, v,
z théa man

\/3+x2 +\/3+y2 +\/3+22 :Z+Z+E
X y z

=2X + 2y + 2z

Loi gidi. Ap dung bat dang thic
Bunhiacopxki ta co6
2
2 2 2
[ 3+x .\/;-I- 3+y -\/y_l_ 3+z \/E]
X y z

2 2 2
S(3+x +3+y +3+z ](x+y+z)
X y z

2
:(\/3+x2 +\/3+y2 +\/3+22j

3 3 3
S|—+—+—+X+ty+z|(X+y+2z).
X y z

K&t hap gia thiét

g+g+£=2x+2y+22 suy ra
X vy z

(\/3+x2 +\/3+y2 +\/3+22)2£4(x+y+z)2.
Do do

\/3+x2 +\/3+y2 +\/3+z2

<2(x+y+2z). (1)

Theo gia thiét ta c6

\/3+x2 +\/3+ y2 +\/3+z2 =2X+ 2y + 2z
Do d6 xay ra dang thiic & (1), tic 1a

3+x2_3+y2_3+z2

2X2 ) y z ox=y=z=1.
—+—+—=2Xx+2y+2z

X y z

Th lai thdy bd s6 (x, vy, z) = (1, 1, 1) thda
man.
Vay (x,y,2)=(1,1, 1).
Nhan xét. C6 nhiéu ban gUi bai dén toa
soan. Cac ban sau c0 I0i giai dung, trinh bay
tot: Pham Viét Anh, 9D, THCS Pang Thai
Mai, TP. Vinh; Nguyén Kim Manh, 7D, THCS
Ly NHat Quang, D6 Luong, Nghé An; Tran
Thi Yén Khanh, Tran Hién Khanh, Tran Nhu
Quynh, Ha Quang Tung, Nguyén Minh
Chéu, Hoang thi Yén Nhi, Tran Quang Pat,
Triéu Hoang Anh Duong, 9A3, THCS Lam
Thao, LAm Thao; Dinh Gia Huy, Nguyén Ba
Hoang, 9E, Tran Minh Khéi, Han Vii Long,
9C, THCS Van Lang, TP. Viét Tri, Pha Tho;
Lé Dang Quang, 9A1, THCS Yén Phong,
Yén Phong, Bac Ninh, Nguyén Luong Vy,
8C1, THCS Archimedes Academy, Q. Cau
Gidy, Ha Noi; Ta Kim Nam Tuan, 8A2,
THCS Yén Lac, Yén Lac, Vinh Phc.

TRINH HOAI DUCNG




Bai 8(197+198). Cho hinh binh hanh ABCD
c6 dudng cao AE, biét rang AE = 2AD va E
nam gilfa B va C. Goi F |4 giao diém cla AE
va BD. Goi K la tam dudng tron bang ti€p
trong gbéc C cla tam giac ECF. Chdng minh
rang ban kinh dudng tron bang tiép trong géc

C clia tam giac ECF bang KB.
L&i giai.

D C

Vi t&¢ giac ABCD Ila hinh binh hanh nén

AD /I BC.

Theo dinh Ii Thales, ta c6 = = £ _ EB

FA AD BC
FA-EF _BC-EB_._ AE
BC 2

Do do

= 2CE-FA = (FA —FE)(FE + FA) =FA? —FE?,

Tu dé suy ra
(FA - CE)? =FA? + CE2 - 2FA -CE
=FA? + (FC? -FE?) - (FA2 -FE?) =FC?,

Tt CE<FC, ta thu dugc FA-CE=FC hay

FA=FC+CE.
Talai c6
2BC=AE=AF+FE=(FC+CE)+FE.

Vay B la ti€p diém cla dudng tron bang tiép
trong géc C clia tam giac ECF vé&i canh CE,

37)

néi cach khac KB la ban kinh clia dudng tron
nay.
Nhan xét. Hau hét cac ban trinh bay 13i giai
dai. Sau day la cac ban giai dung: Triéu
Hoang Anh Duong, Nguyén Minh Chau, Ha
Quang Tung, Tran Thi Yén Khanh, 9A3,
THCS Lam Thao; Nguyén B& Hoang, 9E;
Tran Minh Khéi, 9C, THCS Van Lang,
TP. Viét Tri, Pha Tho; Ta Kim Nam Tuén,
8A2, THCS Yén Lac, Yén Lac, Vinh Phuc.
TRAN QUANG HUNG

DUOC THUONG KI NAY
Vi Minh Bue, 7A3; Nguyén Dirc Anh,
8A3,THCS Lam Thao, Lam Thao, Phu
Pho, Bui bam Quéan, 7C1, THCS
Archimedes Academy, Q. Cau Gidy, Ha
Noi; Pham Thi Thu Ngéan, 7C, THCS
Hoang Xuan Han, Bdc Tho, Ha Tinh;
Nguyén Tuén Duong, 9D5, THCS Chu
Van An, Ngbé Quyén, Hai Phong; Nguyén
Gia Bgo, 7D, THCS Pang Thai Mai,
TP. Vinh; Bui Thi Ngoc Anh, 7D, THCS Ly
Nhat Quang, B6 Luong, Nghé An; Ngé
Gia Duc, 9A1, THCS Yén Phong, Yén
Phong, Bac Ninh; Vi Hiu Thanh Thao,
6B, THCS Pham Van Dong, Nghia Hanh,
Quang Ngai; Phung Thu Thiy, 6A2; Ta
Kim Nam Tuén, 8A2, THCS Yén Lac, Yén
Lac, Vinh Phuc.



TiM G1A TRI CUA BIEN mi:’
GIA TRI/CUA BIEU THUC LA SO/ NGUYEN

GIAI TOAN THE NAO?

PHAM VAN SON
GV. THCS Nguyén Quang Bich, Tam Néng, Pht Tho

ai toan tim gia tri nguyén cla bién dé
B gia tri clia biéu thire thirc la s6 nguyén
xuét hién nhiéu trong cac ki thi hoc
sinh gidi I6p 9 va thi vao I6p 10. Bai viét nay
chung t6i muén dua ra mét s6 phuong phéap
d€ gidi dang toan nay.
1. Phuong phap tach ra phan nguyén
Bai toan 1. Cho biéu thiic
_x3+2x2—3x+2
x% = X '
Tim gia tri nguyén cla x dé gia trj cta P la s8
nguyén.
LJi gidi. PKXD x# 0, x # 1.
Chia da thiic & t thiic cho da thic & mau
thic ta dudc
x> +2x% - 3x+ 2
= =X+3+

X2—X X2—X

P

P

Do x la s6 nguyén nén x + 3 la s& nguyén.

Gia tri clia P 1a s6 nguyén < e’.

X" =X

<:>X2

—xla ubc cta 2. (1)
Do x? — x = x(x — 1) 1a s6 nguyén chin nén
(1) & x? —xe {+2}.
Xét cac trudng hap va giai ra ta dugc
xe {-1,2}.
Bai toan 2. Cho biéu thiic
X3 —2x% +7x -7
x% +3 '
Tim gia tri nguyén cla x dé gia tri ctia P la s&
nguyén.

P:

L&i giai. Chia da thdc & ti thic cho da thic &
mau thiic ta dudc
P:x3—2x2+7x—7: ax-1
x%+3 x% +3
Vi x & s& nguyén nén x — 2 1a s6 nguyén. bé

X—2+

gia tri clia P 1a s6 nguyén thi
(4x—1) 1 (2 +3)

— (4x - 1)@dx + 1) I (G +3)

= 16x2-11 (x2+3)

— 16(x%+3) —49 ! (X% + 3)

Ma 160 + 3) © (x2 + 3).

Suyra49 : (x*+ 3).

Mat khac x* + 3 > 3.

Suy rax®+ 3 =7 hodc x*+ 3=49.
Xét céc trudng hop ta dudc x € {+2}.

Th{ lai thda man.
Vay x e {+2}.




2. Phuong phap kep

Bai toan 3. Cho biéu thic

2

C3x+ 20X +1

Tim gia trj nguyén cla x dé gia trj cta P la s&
nguyén.

L&i gidi. PKXD: x > 0.

Vix>0nén 3x+2vx +1>0=P >0.
Mat khac 3x + 24X +121=P <2.
SuyraO<P<2,

Vi P la s6 nguyén nén P = 1 hoac P = 2.

P

Xét cac trudng hop chi cd x = 0 thda man.

Nhan xét. Bai toan trén co thé stra dé bai
thanh tim s6 thuc x d€ gia tri cla biéu thirc P
la s6 nguyén, khi d6 c6 thém x=% thdéa

man.
Jx +8
«/;+3'

Tim s& thuc x dé gia tri cGa biéu thiic P 1a s&
nguyén.

L&i gidi. Cach 1. PKXD x> 0.

Bai toan 4. Cho biéu thic P =

Tacép=&+8=1+ > .1,
\/;+3 \/;+3
Ma x>0=+Vx+3>3=P=1+ 5 8
\/;+3 3

Suy ra 1<P£%<3.

Ma P 1a s6 nguyén nén P = 2.

Suy ra x = 4 (thda man).

Vay x = 4.

Cach 2. bKXD x > 0.

Gia s ton tai x d& P la s6 nguyén.
~JIx+8
Jx+3

—Jx(P-1)=8-3P. (1)
% Néu P = 1, thay vao (1) khong thda man.
 Néu P # 1 thi tir (1) suy ra

Tacé P —=P(/x+3)=+/x +8

8-3P 8
ﬁ:&20:>1<Ps§.

Ma P la s6 nguyén nén P = 2.
Vay x =4.

Bai toan 5. Cho biéu thiic
3

(WX =12+3

Tim s6 thuc x dé gia tri clia P 1a s6 nguyén.
L&i giai. PKXD x > 0.

% Néu x = 0 thi P = 0 (thda man).
k Néu x > 0, ta co

P

oo x  3x 3
Wx-12+3 x-2x+4 .4 5
JIx

Ap dung bat dang thiic AM-GM véi hai s8
duong ta c6

4 4 3
IX+—-2>2 Wx.——=-2=2=0<P<=.
Jx Jx 2

Ma P 1a s6 nguyén nén P = 1.
Suy rax=1hoac x =16.
Vay x € {0; 1; 16}.




3. Phuong phap s dung tinh chat cla sé
vo ti, s6 hitu ti

Jx +5

Jx -5

Tim s& thuc x dé gia tri cGa biéu thiic A 1a s8
nguyén.

L&i gidi. PKXD: x > 0, x # 25.

Vx+5 1,10

Ix-5 = x-5

sk N&u /X 1a s6 vo fi thi

Bai toan 6. Cho biéu thiic A =

Tacod A=

13 s vo ti.

10
Jx -5
Suy ra A l1a s6 vé ti (loai).

Do d6 dé A nguyén thi v/x 1a s& hitu ti.

Pat x =P vsi p, g€ N, q#0 lasé nguyén
q

duongva (p, q) =1, p#5q.

Khidé A=PT20c 7 P¥oA o
p-5q pP-5q

Suy ra p(1 —k) =-5q(k + 1).

Do p, q la sé nguyén duong nén

(1-k)k+1)<o0.

Suyrak>1hoack<-1 (vik=1).

2 2
Tathay x=| 2| 2| 2K o5
q k-1

5(—1+ 1)}2

Mat khac x =0 =
’ -1-1

2
Vay x={5i(<k+11)} Vo ke Z k=0 vak#1.

2x

x—4

Tim s6 hiiu ti x dé gia tri cia P la s6 nguyén.
L&i giadi. PKXD x > 4.

Bai toan 7. Cho biéu thic B =

2
Suy ra x :(Bj +4.
q

Khi dé

B 2p? + 87 3
_—pq =
= 2p? + 8¢ =kpqiq = 2p°iq=2iq.

(Vi (p, ) =1nén (p? q) =1).
Tuong tu ta c6

B ke Z

:sz +8q2 :kqup:Sq2 p= 8:p.

(Vi (p, 9) =1nén (p, q°) = 1).
Ta c6 g la uéc duong cla 2, p la udc duong
cla 8, (p, q) = 1 nén ta c6 bang gia tri sau:

q 1 1 1 1 2
p 1 2 4 8 1
X 5 g8 | 20 | 68 |
4
8

B 10 10 17 17

Vay xe {5; 8; 20; 68; %}

Bai tap van dung
Bai 1. Tim s6 nguyén x dé gia tri biéu thiic
sau la s6 nguyén

4
a)A:X2+1;
X< +1
3 52
b)B:4X +2x2 +9x+7_
2x°+3
Bai 2. Cho bidu thitc £ = SYX 16
X+ 4Jx +5

Tim s& thuc x dé gia tri cGa E la s6 nguyén.

N&U VX =4 12 s5 v6 fi thi B = —2X ~ la s6 Vo
X —

ti (loai).

Do d6 +/x —4 1a s6 hiu ti.

Pat JVx-4= P , VGi p, q la cac s6 nguyén

q
duong va (p, q) = 1.




KHAIRGHACIMOTBAIRTOANIHINHIHOG
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VO XUAN MINH
GV. THCS Nguyén Van Trbi, Cam Nghia, Cam Ranh, Khanh Hoa

Trong mét sé sach tham khéo toan hinh hoc
c6 bai toan nang cao sau day:

Bai toan 1. Cho tam giac ABC (AB < AC).
Trén canh AB va AC lan luct 13y cac diém D
va E sao cho BD = CE (D va E khong trung
véi A). Goi M va N th(t tu 1a trung diém cla
DE va BC. Ching minh rang MN song song
vdi tia phan giac cla géc BAC.

Lgi giai.

A

Goi | 1a trung diém cla CD.
Ta c6 IN va IM th( tu 1a dudng trung binh cla
cac tam giac BCD va CDE nén

IN// BD, IN = % va IM// CE, IM :%.

Ma BD = CE nén suy ra IN = IM.

Do d6 tam giac IMN can tai |.

Suy ra IMN =NM.

Vé Ax /| MN.

Ta c6 xAB=INM=IMN = xAC (hai goéc cb
canh tuong (ing song song déu nhon)

Suy ra Ax la tia phan giac cta géc BAC.

Suy ra dpcm.

Sau day la mét sé bai toan coé sitr dung két
qua clia bai toan 1.

Bai toan 2. Cho t giac ABCD c6 AD <BC va

A

C=D. Trén canh BC lay diém E sao cho
BE = AD. Goi M va N thi tu | trung diém ciia
AB va DE. Chiing minh rang MN L DC.

L&i giai.
F
M B
A
E
N
D C
X

% Néu C=D=90° thi MN // AD // BC.

Suy raMN L DC.

= Nu C=D#90° thi AD khéng song song
v6i BC. Goi F la giao diém ctia AD va BC.
Theo bai toan 1 thi MN song song vdi tia
phan giac Fx cla géc DFC.

Theo gia thit C =D nén ACDF can tai F.
Suyra Fx L DC, ttd6é suyraMN L DC.

Bai toan 3. Cho tam giac ABC (AB # AC) c6
duong phan giac AD va dudng trung tuyén
AM. Pudng tron ngoai ti€p AADM cat AB va
AC th( tu tai E va F khac A. Goi N la trung
diém ctia EF. Chiing minh rang MN // AD.

Lai giai.

A
E
F

B D M C

Ta c6 BAD =BME nén ABEM o ABDA (g.q).
BE BD

Suyra—=—. (1

yra g ea



Talai co BAM = CMF , suy ra
CF CD

ACFD » ACMA (g.9), ttrd6 —=—. (2
» (9.9) oM CA (2)
Theo tinh chat dudng phan giac trong tam
giac ta co E: @ (3)
BA CA

Theo dé bai ta c6 BM = CM. (4)

Tu (1), (2), (3) va (4) suy ra BE = CF.

Theo bai toan 1 thi MN // AD.

Bai toan 4. Cho tam giac ABC c6 AB < AC,
hai diém M, N Ian luct di dong trén hai canh
AB, AC sao cho BM = CN. Goi E va F tha tu
la trung diém ctia BC va MN. Pudng thang EF
cat AC tai K. Chiing minh rang diém K ¢6 dinh.
Lai giai.

A

Goi tia Ax la tia phan giac clia géc BAC.

Theo bai toan 1 thi EF // Ax.

Ma tia Ax cd dinh va diém E c6 dinh nén
dudng thdng EK ¢6 dinh.

Ma K thudc AC, suy ra diém K c8 dinh.

Bai toan 5. Dung tam giac ABC biét
AC - AB =n, A=o va dd dai dusng trung
tuyén AM bang m.

L&i gidi. - Phan tich. Gia s da dung dudc
tam giac ABC thda man yéu cau dé bai.

Goi F |4 diém d&i x(ing v6i A qua M. Khi d6 t&
giac ACFB la hinh binh hanh.

Trén canh AC |ay diém | sao cho Al = n. Goi
E 13 trung diém clia Al, goi D 1a diém thudc tia
déi cta tia AB sao cho AD = AE.

Ta c6 DAE =180° — o v AD = AE = g

Ta ching minh dugc FI // DM va Fl /I Ax, tu
d6 ta cé ba diém D, E, M thdng hang.

Trudc hét ta dung dudc tam giac ADE, sau d6
dung diém M, diém B, diém C.

# Cach dung.

- Dung tam giac ADE sao cho

ETA\E:1800—0L,AD:AE=%.

- Dung dudng tron (A, m) cat dudng thang DE
tai M.

- Dung diém F d&i x(ing véi A qua M.

- Dung diém B la giao diém cla dudng thang
qua F song song véi AE va tia d6i clia tia AD.
- Dung diém C |a giao diém cla dudng thang
qua F song song véi AB va dudng thing AE.
* Ching minh. Theo cach dung ta cb
BAC = o, AM = m, t& giac ABFC la hinh
binh hanh. Ma MA = MF nén MB = MC.

Trén canh AC |ay diém | sao cho Cl = AB.

Goi E’ |a trung diém ctia Al thi ta chiing minh
duoc ME’ song song vdi tia Ax la tia phan
giac cla BAC.

Mt khac ADE = AED === ~BAX
SuyraME//Ax=F’ = E.

T dd6 AC-AB=AI=2AE =n.

Do d6 tam giac ABC Ia tam giac can dung.
Phan bién luén xin danh cho ban doc.

Cac ban hay tim cac huong khai thac khac
cla bai toan 1 nhé.



PHUONG TRINH CO NGHIEM:HAY. KHONG?

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

Bai toan. Giai phuong trinh

J-x3 —2015x2 + 4033x — 2017
+x + 2016 =+/2017.

m (TTT2 8 197+198)
LOT GIAI DA DUNG CHUA?

Loi giai sai 1am & cho

e Chua chi ra dugc A ludn 16n hon 11.

¢ 8.(-1)"= 8 (mod 11) dong du thirc nay chi
dung khi n 1a s8 chdn ma trong 15i giai chua
c6 1ap luan nao ching té diéu nay.

Stta lai. « V6i moi s6 tu nhién n > 1 ta cé:

A=25""1352%413=11.
Do d6 A ludn 16n hon 11 véi moi s6 tu nhién n.

o TU 3" *" =5k + 3 (k € N*) suy ra k la s6

chan. Do d6 8.(-1)*= 8 (mod 11).

Nhan xét. Day la bai toan can lap

luan rat chat ché, chinh xac. Pa cb
noneha: nhiéu hoc sinh tham gia stra va hau
hét déu phat hién diém sai co ban, nhung
moét s ban khéng dua ra dudc cach sla
ding hoadc khoéng phat hién hét 16i sai, thiéu,
khéng chi ra diéu kién sé& A ludn 16n hon 11
vGi moi n la sé nguyén duong, mdi ding &
viéc chi ra A chia hét cho 11 va dua ra két
luan nén khoéng dd chat ché. Cac ban sau cb
151 gidi t6t, day du va chat ché duoc thudng ki
nay: Nguyén Thanh Tuén, 8G, THCS Pang

Mbt hoc sinh da giai nhu sau:
—x3 -2015x2 + 4033x — 2017 >0
X +2016>0

- x2 + 2015x2 — 4033x + 2017 <0
X +2016>0

{(x—1)2(x+2017)30 {XS—ZOW

S S

Xx+2016>0 x >-2016.

Tu DKXD ta c6 phuong trinh vé nghiém.

Cac ban hay nhan xét xem Ioi gidi trén co
ché nao chua 6n? Ban hay sita lai cho dung
nhé!

0 0000000000000 0000000 000
Thai Mai, TP. Vinh, Nghé An; Nguyén Minh
Vuong, 9A5, THCS Cau Gidy, Q Cau Giay,
Ha Noéi; Nguyén Pham Thanh Nga, 9A3,
THCS Lam Thao, Lam Thao, Pha Tho.

Cac ban sau phat hién va sla dung, tuy
nhién con thi€u viéc chi ra A 16n hon hoac
bang 11: Hoang Pinh Buec, 8C; Nguyén Kim
Manh, 7D, THCS Ly Nhat Quang, B6 Luong;
Tréan Chi Pat, 8G; Bui Ha Linh, 9D; Nguyén
Lé Hung, 9D; Ngbé Thi An Binh, 8E; Phan
Hitu Cudng, 7B; Binh Xuan Linh, 8A; Pham
Viét Anh, 9D; Phan Quang Triét, 7B, THCS
Pang Thai Mai, TP. Vinh, Nghé An; D6
Ngoc Tién, 7TA3; Lé Céng Nam, 9A, THCS
Lé V&n Thinh, Gia Binh, Bac Ninh; Tran Nhu
Quynh, 9A3, THCS Lam Thao, Lam Thao;
Hoang Minh Vi, 7D, THCS Van Lang, TP.
Viét Tri, Pha Tho.

Céac ban sau chi néu dudc phan sai cla |6i
gidi ma chua dua ra 13i giai dang: Tran Minh
Hoang, 7TE, THCS Nguyén Trai, Nghi Xuan,
Ha Tinh; Bang Quang Huy, 8G, THCS Dang
Thai Mai, TP. Vinh, Nghé An; Nguyén Thé
Son, 9A1, THCS Vinh Yén, Vinh Yeén;
Nguyén Lé Burc Anh, 9E, THCS Vinh Tudng,
Vinh Tuong, Vinh Phuc.

DKXD {

VI MANH TUONG
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CHUGNG!TRINH GIAG/DUC PHOITHONGIMGI - CHUGNGITRINH 2018

HOC

TIM HIEU CHUONG! TRINH 2018
MON TOAN BAC TRUNG HOC CO SO

1. Muc tiéu bac trung hoc co sé

Mén Toan béac trung hoc co s& nham gidp
hoc sinh dat cac muc tiéu chl yéu sau:

a) Gép phan hinh thanh va phat trién nang
luc toan hoc vGi yéu ciu can dat: néu va tra
I6i dugc cau héi khi lap luan, giai quyét van
dé, thuc hién dudc viéc 1ap luan hop li khi
gidi quyét van dé, chiing minh dugc ménh dé
toan hoc khong qua phuc tap; s dung dudc
cac mo hinh toan hoc (cong thiic toan hoc,
phuong trinh dai s&, hinh biéu dién,...) d& mo
ta tinh huéng xuéat hién trong mot sé bai toan
thuc tién khéng quéa phiic tap; st dung dudc
ngdn ngl toan hoc két hop véi ngdn ngir
thong thudng dé biéu dat cac ndi dung toan
hoc cling nhu thé hién chiing ct, cach thiic
va két qua lap luan; trinh bay dudc y tudng
va cach s dung cong cu, phuong tién hoc
toan dé thuc hién mot nhiém vu hoc tap hoac
dé dién ta nhiing lap luan, chiing minh toan
hoc.

b) C6 nhing kién thdc va ki nang toan hoc
co ban vé:

- S6 va Pai s6: Hé théng so (i sé tu nhién
dén sé thuc); tinh toan va st dung céng cu
tinh toan; ngén nglt va ki hiéu dai s6; bién
d6i biéu thic dai s8&, phuong trinh, hé
phuang trinh, bat phuong trinh; st dung ngén
ngl ham s6 d& mo ta& (m6é hinh hod) moét s6
qua trinh va hién tuong trong thuc tién.

- Hinh hoc va Do luong: N6i dung Hinh hoc

va Do ludng & bac hoc nay bao gébm Hinh
hoc truc quan va Hinh hoc phang. Hinh hoc
truc quan tiép tuc cung cap ngdn ngl, ki
hiéu, mé t& (6 mic do truc quan) nhiing d6i
tuong clia thuc tién (hinh phang, hinh khdi);
tao 1ap mét s6 mod hinh hinh hoc théng dung;
tinh toan mot s& yéu té hinh hoc; phat trién
tri tudng tuong khong gian; giai quyét mét s6
van dé thuc tién don gian gan véi Hinh hoc
va Do ludng. Hinh hoc phang cung cap
nhiing kién thiic va ki nang (6 mic doé suy
luan logic) vé cac quan hé hinh hoc va mét
s& hinh phing théng dung (diém, dudng
thdng, tia, doan thang, géc, hai dudng thing
song song, tam giac, t giac, duong tron).

- Théng ké va Xac suat: Thu thap, phan loai,
biéu dién, phan tich va xt Ii di liéu théng ké;
phan tich di liéu théng ké théng qua tan s6,
tan sé tuong d6i; nhan biét moét s6 quy luat
théng ké don gian trong thuc tién; s dung
théng k& dé hiéu cac khai niém co ban vé
xac suét thuc nghiém clia mot bién c6 va xac
suat ciia mot bién cd; nhan biét y nghia cla
xac suét trong thuc tién.

c) Gép phan giup hoc sinh cé nhiing hiéu
biét ban d4u vé cac nganh nghé gan véi mén
Toan; c6 y thlic huéng nghiép dua trén nang
luc va sd thich, diéu kién va hoan canh cla
ban than; dinh hudng phan luéng sau trung
hoc co sé (ti€p tuc hoc 1&én, hoc nghé hoac
tham gia vao cudc séng lao doéng).



a) Nang luc tu duy va lap luan toan hoc thé
hién qua viéc:

- Thuc hién dudc cac thao tac tu duy nhu: so
sanh, phan tich, tdng hdp, dac biét hoa, khai
quat hoa, tuong tu; quy nap, dién dich. Cu
thé: Thuc hién dudc cac thao tac tu duy, dac
biét biét quan sat, giai thich dudc su tuong
dong va khac biét trong nhiéu tinh huéng va
thé hién dudc két qua clia viéc quan sat.

- Chi ra dugc chiing ¢, Ii 1& va biét [ap luan
hop li truéc khi két luan. Cu thé: Thuc hién
dugc viéc lap luan hap i khi giai quyét van
de.

- Gidi thich hoac diéu chinh dudc cach thic
gidi quyét van dé vé phuong dién toan hoc.
Cu thé: Néu va tra 16i dudc cau hoi khi lap
luan, gidi quyét vadn dé. Ching minh dudc
ménh dé toan hoc khéng qua phc tap.

b) Nang luc mé hinh hoa toan hoc thé hién
qua Viéc:

- Xac dinh dugc mo hinh toan hoc (gébm cong
thiic, phuong trinh, bang biéu, dé thi,...) cho
tinh huéng xuat hién trong bai toan thuc tién.
Cu thé: St dung dudc cac md hinh toan hoc
(gém coéng thlc toan hoc, so dd, bang biéu,
hinh vé&, phuong trinh, hinh biéu dién,...) dé
mo ta tinh hudng xuét hién trong mét sé bai
toan thuc tién khéng qua phc tap.

- Giai quyét dugc nhiing van dé toan hoc
trong mé hinh dugc thiét lap.

- Thé hién va danh gia duoc 13i giai trong
ngl canh thuc t€ va cai tién dugc mo hinh
néu cach giai quyét khong phu hop. Cu thé:
Thé hién dudc 16i giai toan hoc vao ngili canh
thuc tién va lam quen véi viéc kiém chiing
tinh dang dan cha loi giai.

c) Nang luc gidi quyét van dé toan hoc thé
hién qua viéc:

- Nhan biét, phat hién duoc van dé can giai
quyét bang toan hoc. Cu thé: Phat hién dugc

van dé can giai quyét.

- Lua chon, dé xuat dudc cach thic, giai
phap gidi quyét van dé. Cu thé: Xac dinh
dudc cach thirc, giai phap giai quyét van dé.
- S dung dudc cac kién thirc, ki nang toan
hoc tuong thich (bao gébm cac céng cu va
thuat toan) dé giai quyét van dé dat ra.

- Panh gia dudc giai phap dé ra va khai quat
hoa dudc cho van dé tudng tu. Cu thé: Giai
thich dudc giai phap da thuc hién.

d) Nang luc giao ti€p toan hoc thé hién qua
viéc:

- Nghe hiéu, doc hiéu va ghi chép dudc cac
thong tin toan hoc can thiét dudc trinh bay
dudi dang van ban toan hoc hay do ngudi
khac néi hoac viét ra. Tu dé phan tich, lua
chon, trich xuat dudc cac théng tin toan hoc
can thiét tor van ban (6 dang van ban noi
hoac viét).

- Trinh bay, dién dat (n6i hoac viét) dudc cac
ndi dung, y tudng, giai phap toan hoc trong
su tuong tac vGi ngudi khac (vGi yéu cau
thich hop vé su day dd, chinh xac). Cu thé:
Thuc hién dudc viéc trinh bay, dién dat, néu
cau hai, thao luan, tranh luan cac néi dung, y
tudng, giai phap toan hoc trong su tuong tac
vGi ngudi khac (8 mac tuong déi day du,
chinh xac).

- St dung dudc hiéu qua ngdn ngil toan hoc
(chir s6, chit cai, ki hiéu, biéu d6, dé thi, cac
lién két logic,...) két hop véi ngdn ngill théng
thudng hodc dong tac hinh thé khi trinh bay,
giai thich va danh gia cac y tudng toan hoc
trong su tuong tac (thao luan, tranh luan) vai
ngudi khac. Cu thé: St dung dudc ngdn ngilt
toan hoc két hop véi ngon nglr théng thuong
dé biéu dat cac ndi dung toan hoc ciing nhu
thé hién chiing c(, cach thic va két qua lap
luan.

- Thé hién dudc su tu tin khi trinh bay, dién
dat, néu cau hoi, thao luan, tranh luan céac
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ndi dung, y tudng lién quan dén toan hoc
trong moét s6 tinh huéng khéng qua phic tap.
e) Nang luc st dung coéng cu, phuong tién
hoc toan thé hién qua viéc:

- Nhan biét dudc tén goi, tac dung, quy céach
s dung, cach thic bdo quan cac dé dung,
phuong tién truc quan théng thudng (mé hinh
hinh hoc phéng va khéng gian, thuéc do géc,
thudc cudn, tranh anh, biéu d9,...), phuong
tién khoa hoc cong nghé (dac biét la phuong
tién s dung céng nghé théng tin), phuc vu
cho viéc hoc Toan.

- S dung dudc cac cong cu, phuong tién
hoc toan, dac biét la phuong tién khoa hoc
cdng nghé dé tim toi, kham pha va giai quyét
van dé toan hoc (phu hop véi dac diém nhan
thiic I(a tudi). Cu thé: Trinh bay dudc céach
st dung coéng cu, phuong tién hoc Toan dé
thuc hién nhiém vu hoc tap hoac dé dién ta
nhiing lap luadn, ching minh toan hoc. SU
dung dudgc may tinh cam tay, mét s6 phan
mém tin hoc va phuong tién céng nghé hé
tro hoc tap.

- Nhan biét dudc cac uu diém, han ché clia
nhitng céng cu, phuong tién hé tro dé co
cach st dung hop .

- 86 hoc: Sé tu nhién, S6 nguyén, Sé hiiu ti
(phan s6, sé thap phan), Udc luong va lam
tron s6, Ti s6, Ti s6 phan tram, Ti I& thic va
day ti s6 bang nhau.

- Dai sé: Liy thira, mi va logarit.

- Hinh hoc va do ludng: Hinh phing va
hinh khéi trong thuc tién, Cac hinh hinh hoc
cd ban (diém, dudng théng, doan thing),
Goc, Tam giac, D6 dai, S6 do goc, Dién tich.
- Théng ké va xac suat: Mot s yéu td
thong ké, Mot s6 yéu to xac suat.

- Hoat déng thuc hanh trai nghiém.

- 86 hoc: Sé hiiu ti, S6 thuc, Udc luong va
lam tron sé, Ti s6, Ti s6 phan tram,Ti 1& thiic
va day ti s6 bang nhau.

- Pai s6: Biéu thiic dai s6, lujy thira, mi va
I6garit.

- Hinh hoc va do ludng: Hinh phing va
hinh khéi trong thuc tién, Géc, Tam giac, TG
giac, Dién tich, Dung tich, Thé tich.

- Thong ké va xac suat: Mot sé yéu té
théng ké, Mot s6 yéu té xac suat.

- Hoat dong thuc hanh trai nghiém.

- 86 hoc: Sé6 thuc.

- Dai s&: Biéu thiic dai s6, Ham s6 va dé thi,
Phuong trinh, Hé phuong trinh.

- Hinh hoc va do ludng: Hinh phing va
hinh khéi trong thuc tién, Tam giac, T( giac,
D6 dai, Dién tich, Dung tich, Thé tich.

- Thong ké va xac suat: Mot sé yéu té
thong ké, Mot s6 yéu to xac suat.

- Hoat déng thuc hanh trai nghiém.

- 86 hoc: S6 thuc.
- Dai s6: Ham s6 va dé thi, Phuong trinh, Hé
phuong trinh, Bat phuong trinh, Hé bat
phuong trinh, Luong giac
- Hinh hoc va do ludng: Hinh phing va
hinh khéi trong thuc tién, Tam giac, T giac,
Pa giac déu, Hinh tron, Dudng tron, Hé thic
luong trong tam giac, D6 dai, S6 do gbc,
Dién tich, Dung tich, Thé tich.
- Théng ké va xac suat: Mot sé yéu té
théng ké, Mot s6 yéu té xac suat.
- Hoat déng thuc hanh trai nghiém.
(M&i xem tiép s6 sau vé céc yéu céu cu thé
giang day cho tung 16p)

TTT

Nguén: Bé Giao duc va Pao tao
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A XUAT BN GIAODUG VIET NAMAGINHIEIVY

>

Ura qua, Nha xuat ban Gido duc Viét
v Nam (NXBGDVN) da t6 chic hdi thao

“Nha xuét ban Giao duc Viét Nam vdi
nhiém vu d6i madi chuong trinh va sach gigo
khoa giao duc phé théng” v6i su tham gia clia
cac chuyén gia trong nudc va qudc té vé
chuong trinh, sach giao khoa (SGK); mét sé
Téng cht bién, Cha bién dai dién cho cac bd
sach gido khoa clia NXBGDVN.

Hoi thdo dudc t6 chiic tai Ha Noi, TP. H6
Chi Minh va Kién Giang, c6 su tham du cla
dai dién cac thay cé gido, cac nha quan li
giao duc, co quan quan li nha nudc tai cac
tinh, thanh trén toan quéc.

Ong Nguyén Pitc Thai, Chi tich H6i déng
Thanh vien NXBGDVN
Tai Hoi thao, cac chuyén gia da trinh bay
tham luan: “Sach giao khoa theo dinh hudng
phat trién ndng Iuc: nhin to kinh nghiém quéc
t&”, “Tur chuong trinh gigo duc phé théng 2018
dén sach giao khoa mdi ctia NXBGDVN’,
cung cac tham luan vé dinh hudng, muc tiéu
va phuong phap bién soan mét s6 cuén SGK
16p 1 dudc NXBGDVN t& chic thuc hién theo
chuong trinh gido duc phé théng méi.
Céac cudn SGK do NXBGDVN bién soan
da cu thé héa muc tiéu gido duc trong tam 13
chuyén tir chu trong truyén thu kién thic sang

001 M1 CHUONG.TRINH VASACHIGIiO KHOAGIiOIDUC PHOTHONG

gitp hoc sinh hinh thanh, phat trién toan dién
ph&m chat va nang luc.

Bén canh SGK gidy, NXBGDVN con xay
dung dong bd SGK dién tl, cac tu liéu, tai
nguyén sd dé hé tro giang day danh cho giao
vién, déng thdi cung (ng day dd, déng bo
thiét bi va hoc liéu gido duc ho tro viéc day va
hoc hiéu qua.

Phat biéu tai Ho6i thdo, TS. Pham Van
Cudng - Giam déc S& GD&DT Phu Yén cho
biét: “Qua phan trinh bay ctia cac chuyén gia
vé 4 bé SGK clia NXBGDVN cho thay, sach
clia NXBGDVN dap (ing tét vé kién thic, cau
trdc, ndi dung va dac biét dinh huéng dudc
phuong phap day hoc sao cho phat trién dudc
nang luc pham chat clia hoc sinh”.

DPai dién lanh dao cac Sé GD&DT mong
muén NXBGDVN s6m c6 k& hoach va
chuong trinh cu thé nham huéng dan, hd tro
viéc st dung cac bé SGK méi.

Trong thdi gian t6i, NXBGDVN sé t6 chiic
cac dot tap huan, dao tao doi ngl giao vién
thudc cac S& GD&DT sl dung SGK dé trién
khai chuong trinh gido duc phé thong méi mot
cach sat hap va hiéu qua, dudi hinh thiic hoi
thdo chuyén dé va dao tao truc tuyén.

Céc dai biéu dang tim hiéu céac bod SGK mdi
ctia NXBGDVN



CAULAG BO

TOAN TUOI THO DE THI

CAU LAC BO TTT

THAI NHAT PHUONG

Ki 29

CLB1. Solve for the integer roots of the
following equation y2(x2 —1) =2x(x - y).

CLB2. Prove that A = (x — 1) + 2x? + 3(x + 1)?
+ 4(x + 2)?can always be expressed in terms
of the sum of 2 perfect squares with any

integer Xx.
CLB3. Show that

>3

X(X-y)+y(y-2z)+2z(z-x)= 4(x y)2.

CLB4. Find the two real numbers x and y
such that x? + y? =x* + y* = 1.

CLB5. Given triangle ABC where BC is
fixed. Points D and E are the midpoints of
AB and AC. Construct DI, EK perpendicular
to and intersecting BC at |, K respectively.
Determine the position of A such that DK is
perpendicular to El.

pd PUC THANH (dich)

P Két qua g Ki 27 (TTT2 s 197+198)

CLB1. Do p la s6 nguyén t6 c6 tan cung la 1
nén p > 3 va p khong chia hét cho 3.
Suy ra p2 =1(mod 3)
— 4036081—p? = 4036080 = 0 (mod 3).
CLB2.Tacd
(2x — 3)(6x° + 5x + 1) = (3x + )(10x% —17x + 3)
& (2x —3)(3x + 1)(3x —2) = 0.
Suyra S= {E —1 Z}

2" 3’3
CLB3. Ap dung bat dang thiic Bunhiacopxki
9 _(1+3)?

>

taco 8= -
y Xty

+

1 =>X+y>2.
X
Talai c6

1+g:8<:8xy:y+9X/;>8X(y—1):X+y
Xy
:>8M:x+y22:>|\/|2%-
1 1 3
Vay M. =— khi x=— va y =—.
y min 4 2 y 2
CLB4. Taco
2 2
P__y_z_ Xy, 2\ X,y 2
22 x3 y z X 2 72 2
XY Yz z2X) 3Xyz2
yz zx Xy y z X
2
:x_2+y_+z_2+3:(§+_+EJ
v2 Z2 x y z X
_2(5_1+1_5+££j+3 1+3-4
Yz zZX XY
CLBS.
B
C
A K D

Trén tia AD 13y diém K sao cho BK = 2AB thi
BK = BC va c6 tam giac ABK |a nira tam giac
déu.

Khi d6 c6 ABK = 60° = CBK = 20°.

Do BK = BC nén tam giéc BCK can tai B.

180° - CBK

Do d6 BCK = —80°=BCD.

Suyra D=K=BC=BD.
Vay tam giac BCD can tai B.
Nhan xét. Cac ban c6 16i giai tot va
dudc thudng ki nay: Lé Thi Thu
woneha: Thiy, 9A3, THCS Yén Lac, Yén
Lac, Vinh Phuc; Ngb Thi An Binh, 8E, THCS
Dang Thai Mai, TP. Vinh, Nghé An; Nguyén
Pham Thanh Nga, 9A3, THCS Lam Thao,
Lam Thao, Pha Tho; Nguyén Minh Vuong,
9A5, THCS Cau Gidy, Q. Cau Gidy, Ha Nbi.
THIEU QUANG TUNG



WHAT AM 1?

LE THI HUE
Nha xuét ban Giao duc Viét Nam

yilo THiN WUH AN Du’c’ii day la dinh nghia cla céac tif bat dau bang chit cai H. Cac em hay
tim xem nhiing tU nao dudc dinh nghia nhé.

Words that start with h
1. The organ that pumps blood ?
2. A great person; someone people admire ?
3. Opposite of low ?
4. The study of past events ?
5. A country known for its tulips ?
6. A patty of chopped beef ?
7. An allergy to grasses and weeds ?
8. Balls of ice that fall from the sky ?
9. A 17-syllable Japanese poem ?
10. Not whole ?

m 0 chir CAC LOAI NHAC CU

(TTT2 s6 197+198)

Nhlmg loai nhac cu c6 trong 6 chi la: Nhan xét. Toa soan nhan duoc
s VIOLIN - Pan violin (dan vi cam) @ rat nhiéu bai giai cla cac ban gui
: = PIANO - Dan piano HonGHA® VE. Cac ban sau dudc thudng ki :
7= SAXOPHONE - Kén xac x6 (thudc bd  nay: Mai Thj Thu Lan, 6E, THCS Nguyén, '
ken trong dan nhac giao hudng) Nam Truc, Nam Binh; Nguyén Lé Phuong :
: % GUITAR - Ban guitar Anh, 7A1, THCS Trung Vuong, Mé Linh,

: # ORGAN - Ban organ
# TRUMPET - Kén trompet (la nhac cu c6
- am thanh cao nhat trong bo déng)

Ha Néi; D6 Ngoc Hai, D6 Khanh Linh, 8A3,
THCS Lam Thao, Pha Tho; Duong Bdo :
- DRUM - Tréng LL‘fU, 8B, THCS FLoang Xuan Hf':m, buc Tho,
=t CELLO - Trung hé cam hodc Vi 6 16ng xen Ha Tinh; Nguyén Phan Khanh An, 8A, :
: 4 FLUTE - Séo LE THI HUE :



BAT DANG THUC VA GUC TRI TRONG
DE THI TUYEN SINH LOP 10 CHUYEN
NAM HOC 2019 - 2020

NGUYEN DUC TAN (TP. H6 Chi Minh)

hay va kho, thudng gap trong cac ki thi

chon hoc sinh gidi I6p 9 va thi vao I6p
10 chuyén toan THPT. Bai viét nay chung toi
xin dugc gidi thiéu cung ban doc mét s6 bai
toan bat dang thifc va cuc tri dai s6 qua ki thi
tuyén sinh vao I8p 10 chuyén toan nam hoc
2019 - 2020.
Bai toan 1. Cho cac sd duong X, y, z thoa

B 4t ddng thuc va cuc tri dai s6 Ia van dé

man Xyz = % Chling minh rang

z ZX X
yz . zX Xy

y2(z+ X)

5 5 > Xy+ yzZ+ zX.

X“(y +2) Z°(x+y)

(Pé thi vao I6p 10 chuyén toén,

tinh Binh Thuén)

Lai giai. Ap dung bat ddng thiic AM-GM cho
hai s6 duong ta c6

yz y+z yz  y+z
> + >2 > i
x“(y+z) 4yz x“(y+z) 4yz
QZLQFQJZL(D
x“(y+z) 4\y z) Xx
Tuong tu
= +1[1+1j21.(2)
y(z+x) 4\z x) y
2L+1(1+1)21_(3)
z°(x+y) 4\x y) z
Cong Ve véi vé (1); (2); (3) ta dudc
ORI S BT
X“(y+2) y“(z+x) z°(x+y) 2\x Yy zZ

=xyz(1+l+l):xy+yz+zx.
X y z

Bai toan 2. Cho a, b, ¢ la cac s6 thuc duang
thda man ab + bc + ca = 1. Ching minh rang

avb? +1+byc? +1+cya +1>2.
(Dé thi vao 10 chuyén toan, tinh Phu Yén)

Loi giai. Ap dung cac bat dang thic quen
thudc

x?+y?>2xy; a’+ b?+c?>ab + bc + ca.

Ta co

2
(a\/b2 +1 +b\/c2 +1 +C\/a2 +1)

=a?(® + ) + b2+ 1) + 2@+ +

2(aby/(b? +1)(c? + 1) + bey(c2+ )@+ 1)

+ cay(b? + N(@’+1))

—a?b? +b%c? + c?a® +a? +b% + ¢ +

2(ab\/b202 +b% +c?+1+ bcx/c2 a’+c?+a’+1
+ ca\/bza2 +b? +a’+ 1)

>a?b? +b?c? +c?a® +a% +b2 +c? +
2(abyb2c? + 20c +1+bey/c? a2 + 2ca +1

+ wm)

=a%? +b%c? +c%a® +a? +b% +c? +

2[ab(bc +1) +bc(ca + 1) + ca(ab + 1)]

= (ab+be+ ca)? + (a2 + b2 + ¢?) + 2(ab + b + ca)

> (ab+ be+ ca)? +3(ab + be + ca) =12 + 3.1=4.

Do d6 ayb2 +1+byc + 1+ cya +1> 2.
J3

DPang xay ra khi a:b:c:?.
Bai toan 3. Cho a, b, c la cac s6 thuc thoa
man diéu kién a + b + ¢ = 10. Tim gi4 tri nhd
nhatcla M =a?+ b?+ ¢

(Dé thi vao 10 chuyén toan, tinh L&m DBoéng)
L&i giai. Ta co




2 2 2
a—E + b—E + c—E >0
3 3 3

<:>a2+b2+022%(a+b+c)—m
_20 4100 100
3 3 3

Do db M:a2+b2+022%.

Péng thiic xay rakhi a=b=c :%.
Bai toan 4. Cho cac so6 thuc a, b, ¢ thda man
|a| <1 |b| <1 |C| <1 a+b+c=0.Chiing minh
rsing a2018 4 p20119 | ;2020 _ o

(Dé thi vao 10 chuyén toan,

tinh Quéng Ninh)

L&i gidi. Ta c6 |a| <1|b| < 1|c|<1.
Suy ra
@+ )b+ +(@-a)i-b{-c)>0
< —2(ab+bc+ca)<2.
Do d6

a2 +b%+c?=(a+b+c)’>—2@@b+bc+ca)<2,
Mat khac theo gia thiét thi |a| < 1;|b| < 1|c| < 1.

Suy ra a2018 < a2; b2019 Sb2;02020 < 02.

Do d6

a2018+b20119+020203a2+b2+02 <2

Péng thic xdy rakhia=0;b=1; c=-1.

Bai toan 5. Chling minh rang

(X+y+ z)3 +9xyz > 4(X +y + z)(Xy + yZ + zX),
Vv3i X, y, z la cac s6 thuc khong am.

(Dé thi vao 10 chuyén toan, tinh Tay Ninh)
L&i gidi. Do vai tro x, y, z nhu nhau, khéng
mat tinh téng quat, gia six>y >z >0.

Tacéd
(x+y+ z)3 + 9xyz
>4(X +Yy+z)(xy +yz+ zx)

e X3t y3 +25+ 3xyz - x2y ~x%z

2x—zzyzo

—y2x - yzz A
S X(x=y)x=2) +y(y =x)(y - 2)
+2(z-x)(z-y)>0

& Z(z=x)(z-y) + (X = Y)X(x ~2) - y(y-2)] > 0.

(luén dung do x>y >z>0).
Suy ra dpcm.
DPéang thic xay ra khix =y = z hoac hai trong
ba s bang nhau, sé con lai bang 0.
Bai toan 6. Cho cac s6 thuc duong a, b, ¢
thda man abc = 1. Tim gia tri nhé nhat cla
biéu thiic
(1+a)?+b®+5 (1+b)%+c?+5

ab+a+4 ' bc+b+4
+m+cf+a2+5

catc+4

P:

(Dé thi vao 10 chuyén toan,
tinh Quang Nam)
Lai giai. Ap dung cac bat dang thiic

x2+y222xy,1+12

,Vix>0,y>0

X Yy X+y
ta co
P:a2+b2+2a+6 b2 +c?+2b+6
ab+a+4 bc+b+4
+02+a2+2c:+6
ca+c+4

>2ab+2a+6+2bc+2b+6+2c;a+2c;+6
~ ab+a+4 bc+b+4 ca+c+4

—6—1 4 N 4
2/ (ab+a+1)+3 (bc+b+1)+3

4 1
+ >6—-—X
(ca+c+1)+3} 2

1 1 1 1 1 1
X|——t—= +—+ +—=
ab+a+1 3 bc+b+1 3 ca+tc+1 3

1 1 1 1
=6-— + + +1
2|\ab+a+1 bc+b+1 ca+c+1

1 1 a ab

= + + +1
ZKab+a+1 1+ab+a a+1+abj }

_6- (1+0)=6-1=5
2

Vay P, =5khia=b=c=1.
Nhén xét. Tl gia thiét abc = 1, ta chdng minh
1 1 1 1

+ + =
ab+a+1 bc+b+1 ca+c+1
Hon nira, ta cling du doan P dat gia tri nhé

duoc

(59



nhatla 5khia=b= ¢ =1 tir d6 giup ta cbd
duoc 16i giai.

Bai toan 7. Cho cac s6 thuc duong X, y, z
théa man x + y + z = 2019xyz. Chiing minh
rang

_ x2 +1+1/2019x2 +1 . y2 +1++/2019y? +1
X y
+22+1+\/201922+1

z
<2019.2020 xyz.
(Dé thi vao 10 chuyén toan, tinh Nam Bijnh)
L&i gidi. TacO x +y + z=2019xyz
X2 + Xy + Xz
yz
X2 + Xy + yz + zX

yz
_(x+y)(x+2) :FHJFH]
yz y z

N X2 +1++/2019x2 +1

X

x2+1+1(5+1+5+1J
2\y z

— 2019x2 =

Do d6 2019x2 +1=

<
X
:x+g+l[l+lj.(1)
x 2\y z
Tuong tu ta co

2 [ 2
1+4/2019 1
y 717 y T £y+£+1(l+lj;(2)
y y 2z x
2 [ 2
2 +1++/2019z +13z+3+1(1+1).(3)
z z 2(x y

Tu (1), (2) va (3) suy ra

T_x2+1+\/2019x2+1 +y2+1+\/2019y2+1
X y
2 2
Lz +1+20192° +1 £x+y+z+3(l+—+—}

z X y z
Mat khac 3(xy + yz + zx) < (X + Y + 2)2.
Suy ra

1 1

3(1+1+1j:3(xy+yz+zx)

X y z Xyz
_ 2019.3(xy + yz + zx)
2019xyz

L 2019(x+y+ z)?
X+y+z

Do d6 T<2020(x +y + z) =2020.2019xyz.

Nhén xét. Tu gia thiét x + y + z = 2019xyz.

Suy ra

V2019x2 + 1 :\/(fmj(fﬂj s1(5+5+1J

y z 2\y z

Két hop vGi (x +y + z)2 > 3(xy + yz + zx) giup

ta co 15i giai.

Bai toan 8. Cho x, y, z la cac s6 thuc thudc

doan [0; 2] théa méan diéu kién x + y + z = 3.

=2019(x+ vy + z).

a) Chiing minh rang x2 + y? + z2 <6.

b) Tim gia tri 16n nhat cta biéu thic

x3 + y3 +2z° —3Xxyz.

(Pé thi vao 10 chuyén toan, TP. H6 Chi Minh)
L&i gidi.a) Tacox,y, ze [0; 2]
=X2-xX)+y(2-y)+z(2-2)>0

:>x2+y2 + 22 <2(x+y+2z)<2.3=6.

DPéang thlc xay ra khi x, y, ze {0; 2} va

X + Yy + z =3 (khéng thda man).

Suy ra x2+y2+z2 <6.

b) Tacéx,y, ze [0; 2]
=2-x)(2-y)(2-2)+xyz=>0
=8-4(x+y+z)+2(xy+yz+2zx)>0
=S>XY+YZ+2X22(Xx+y+2)-4=23-4=2
SP=x>+y>+2°-3xyz

2

= (X+y+2Z)(X% +y2 + 2% —xy - yz - 7X)

:(x+y+z)[(x+y+z)2—3(xy+yz+zx)}

= 3[32 -3(xy +yz+ zx)} <9.

DPang thic xay ra khi (x; y; z) = (0; 1; 2) va
cac hoan vi.

Nhan xét. Ldi gidi bai toan trén da ap dung
hdng ddng thire x° +y> + 25 - 3xyz

:(x+y+z)(x2+y2+22—xy—yz—zx).
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Bai toan 9. Cho a, b la hai s6 thuc phan biét
thda man diéu kién a* —4a =b* - 4b.
a) Chi'tng minhrang0<a+b< 2.
b) Biét ring a* —4a=b* —4b=k > 0.
Chiing minh ring —vk <ab <0.

(Dé thi tuyén sinh vao I6p 10 chuyén toan,

trusng PTNK-DHQG H6 Chi Minh)

L&i giai. a) Ta co
a*—4a=b*-4b=0=2a*-b*-4a+4b
- (a-b) [(a 1 b)(a? +b?) - 4}.
Vi a#b nén (a+b)@?+b?)=4.

2
Talaicé a+b>0 va a2+b2>(a+b)

3
>(a+b)
2

=(a+b)’<8=0<a+b<2.

b) Theo ching minh trén ta c6
a' —4a=b*-4b=k

—a%+b% —4(a+Db)=2k
sa*+b? —(a+b)?(@° +b%) =2k

& —ab(a® +ab+b?) =k

2
& —ab (a+E +§b2 =k.
2 4

b¥ 3
Ma k>0,(a+5j +Zb2>0:>ab<0.

= 4 =(a+b)@a@® +b?)

)3

Ta cb (a+b)2>0:>a2 +ab +b? > —ab.
Ma ab < 0=>—ab(a? + ab + b%) > a?b?
= k >a?b?=>+k > ab|= -ab

— —Jk <ab<0.
Bai toan 10. Cho cac s6 thuc x, y thay déi.
Tim gia tri nhd nhat clia biéu thiic
P =xy(x —2)(y + 6) + 13x% + 4y? — 26X + 24y + 46.
(Pé thi tuyén sinh vao I6p 10 THPT
chuyén Dai hoc Su pham Ha Noi)
L&i gidi. Dat a=(x—10)% =x% —2x +1,

b=(y+3)°=y%+6y+0.

Tacba=>0vab>0.
Suy ra P = (x% = 2x)(y? + 6y) + 13(x? — 2x + 1)
+ 4(y? +6y+9)-3
~(@-1)(b-9)+13a+4b-3
=ab+4a+3b+62>6.
DPang thic xay rakhia=b =0 < x =1 va
y =-3.
Vay P, =6 khix=1vay=-3.
Bai toan 11. VGi x, y la cac s6 thuc duong
thda man diéu kién
4x2 + 4y? +17xy + 5x + 5y > 1.
Tim gia tri nhd nhat ca biéu thiic
P = 17x% +17y? + 16xy.

(Pé thi tuyén sinh vao I6p 10 trudng THPT

chuyén KHTN BHQG Ha N6i)

Loi giai. Patt=x+vy, tacd
(x+y)* _t°
4 4
Do d6 1<4x? + 4y +17xy + 5x + 5y

2
:4(x+y)2+9xy+5(x+y)£4t2+9%+5t

Xy <

2
:§t2+5t21@(§t+1j >2

@gtmz\/i@tz%(ﬁ—n.

2 > 2 25,
=P=17(x+y)* —18xy >17t _18'Z:_t

252 2
27{5(\/5—1)} =6-442.

DPang thiic xay ra khi x =y = %

Vay gia tri nhd nhat ctia P= 6 — 4+/2 khi
J2 -1

X = y = ?

Nhan xét. Tuy tudng dat t = x + y ta c6 dudc
2

xyStI, tor d6 k&t hop vdi gia thiét ta co

tz%(ﬁ—n, tr d6 c6 dugc P> 6 — 44/2.
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Bai toan 12. Cho cac s6 thuc duong a, b, ¢

thda man 1 + 1 + 1 < 3. Tim gia tri I6n nhat

a b ¢
clia biéu thiric
P= 1 + !
JaZ—ab+3b2+1 b2 —bc+3c2 +1
. 1

\/02 —ca+3a’+1
(Dé thi tuyén sinh I6p 10 chuyén toéan,
trudng THPT chuyén Lé Quy Boén,
tinh Ba Rija - Viing Tau)
LJi giai. Ta sé chiing minh
A=va?-ab+3b%+1>

%(a+5b+2) v6i a,b>0. (1)
That vay
A:\/az—ab+3b2+12%(a+5b+2)

@az—ab+3b2+12%(a+5b+2)2

& 13(@-b)%2+10(b-1%+ 2@@-"N0?>>0 (ludn
dang). Suy ra (1) luén dung.

Két hop véi 1+12

Xy

(v6ix,y > 0).
X+y

Ta co
4 4 4

< + +
a+b5b+2 b+5c+2 c+5a+2
1 1 1 1 1 1

11 1 1 1 1 1 1\ 11 1 1
<—| —F+—F—F—F——F— [+ —| =+ —+—
4la+b 2 b+c 2 c+a 2) 4\a b c

1M1 111113 11 1 1
<—|—t—F—F—F—F—|+=+—| —F+—+—
16\la b b ¢ ¢ a/ 8 4a b c

3(1 1 1) 3. 3,3 3
=—|—+—+— [+=<=3+=-=—.

8la b c
DPéng thiic xay rakhia=b=c=1.

Vay P, = % kKhia=b=c=1.
Binh luan: Chia khéa clia bai toan 1a bat dang

thitc y/a® — ab + 3b% + 1 2%(a 1 5b+2) Vi

moi a, b > 0.

Bai toan 13. Cho hai s6 dudng x, y thda
man diéu kién
2(x3 +y3) + 6xy(x +y —2) = (X + y)?(xy + 4).
Tim gia tri nhd nhat cla biéu thiic
T= 1 [5 + y + 1j
2y X
(Pé thi tuyén sinh vao I6p 10 chuyén toan,
tinh Tién Giang)

L&i gidi. Pats= x+vy,p= xy (s, p>0).

2, .2
Tace Tot| X4 Ypq]= | XY 1y
2ly x 2 Xy

:1[32—2p+1]232—p

2 p 2p
S2

—2pT=s2-p=p-= )
P P=Pp 2T +1

Mat khac

2(x3 + y2) + Bxy (X + Y —2) = (X + Y)?(Xy + 4)
& 2(s> - 3sp)+6p(s—2) =s2(p + 4)
252 -12p=s?(p+4)

3 s? 2 s?

& 2s° —-12. =s +4
2T +1 2T +1

&s?2-2(2T+1)s+8T+16=0. (*)
Phuong trinh (*) 14 phuong trinh bac hai &n s
c6 nghiém khi
AN=@2T+1%-8T-16>0
& 4T2 - 4T-1520& (2T-12>16

=2T-1>4 @ng.

Déng thiic xay ra khis =6 va p = 6.
Tu d6 tim duoc

(y)= (3483 -43); 3-5:3+:3)
Vay gia tri nhé nhat clia T la g khi ching

han (x; y) = (3+~/3;3-+/3).
Nhan xét. Y tudng cla Idi gidi trén 1a dat an
phu, sau dé tim diéu kién cd nghiém cla

phuong trinh bac hai dé suy ra T> g



—

[Cf&fi*f%&fﬁ

||‘|z|;l" ;ilu '{sa

SAI PHAN PHAP.TRONG GUON SACH  TOAN
CHO/HAN “DAI'THANH TOAN HOC CHii MINH;

TA DUY PHUONG (Vién Toan hoc)
PHAM VU LOC (Trung tam Vi tru Viét Nam)

DOAN THI LE (Pai hoc Thanh Hoa, Dai Loan)
CUNG THI KIM THANH, PHAN THI ANH TUYET

Bai viét nay xin gidi thiéu céc bai toan sai
phén (chia khéng déu) trong cudn sach chir
Han “Pai thanh toan hoc chi minh” ciia Pham
Gia Ky.

1. Nhap dé

Toan sai phan la bai toan chia mét dai luong
N (tién) thanh n phan (n ngudi) khdong déu
nhau, tic la ngudi tht k nhan dugc n, phan

n
sao cho Y n, =N, la bai toan thudng gap
k=1
trong cudc séng ngay xua (chia luong béng
cho quan lai véi cac cédp bac khac nhau, chia
lai trong budn ban, cdp phat luong thuc cho
quan do6i, phan loai déng thué,..), do dé
thoéng thao dang toan nay la mét yéu ciu bat
budc trong cac ki thi toan Viét Nam thé ki ti
thé ky XV dén thé ky XIX. Ciling vi vay ma n6
dugc trinh bay trong kha nhiéu sach toan chir
Han va chr Ném. Tuy nhién, méi tac gia co
nhiing déng gbép riéng trong phan loai va
phat trién dang toan nay.
Toéan sai phan trong Y Trai todn phap nhét
dac luc [3] da duoc gidi thiéu trong [1]. Bai
viét nay giGi thiéu dang foan sai phan trong
Dai thanh toan hoc chi minh [2].
Dai thanh toan hoc chi minh (xem [2]) do Pham
Gia Ky viét, 1a mét trong ba cudn sach dinh
cao clia toan hoc Viét Nam dau thé ki XIX.
Trong bai viét, chang téi trich dan theo s8
trang a - b (I8 - chdn) cla sach Han Ném.
Thi du, trang 20b |4 trang ch&n cla trang 20
trong [2].
Pé bai viét dé& doc, chung tdi két hop phan
loai theo [2] v6i phan loai theo dang toan
hién dai (s6 hoc, phuong trinh, phuong trinh
vo dinh,...).
Bai viét sir dung mdt s don vi sau:
# Pon vi dong: 1 thach = 10 diu, 1 ddu =
10 thang.

#  Pon vi tién: 1 quan = 10 mach;
1 mach = 60 van (60 tién); 1 lang = 10 tién =
100 phan = 1000 li; 1 li = 10 hao; 1 hao =10
ti = 100 hét = 1000 vi.

2. Sai phan trong Dai thanh toan hoc chi
minh

** Dang 1. Toan sé hoc

Bai 1.1. (trang 20a-20b) Ngudi anh xuat von
25 lang 4 tién, em xuat vén 16 lang 6 tién,
téng vén 42 lang. Budn ban sinh 1ai dugc 12
lang 6 tién. Hoi anh va em méi ngudi duoc ai
bao nhiéu?

Giai. Mdi lang 1ai 12,6 : 42 = 0,3 lang = 3
tién.

Vay ngudi anh lai: 25,4x0,3=7,62 lang.
Nguoi em lai: 16,6 x0,3 =4,98 lang.

Bai 1.2. (trang 20b) Truong va Ly gop von
mua gung. Truong mua 3842 can, Ly mua
2638 can, téng cong 6480 can. Téng bac
phai tra |1a 54 lang 4 tién 3 phan 2 li. Hoi méi
ngudi chiu bao nhiéu?

Giai. 54 lang 4 tién 3 phan 2 li = 54432 li.
M6t can gung gia: 54432:6480=8,4(8 i 4
hao).

Vay Truong goép 32 lang 2 tién 7 phan 2 1i 8
hao. Ly gbp 22 lang 1 tién 5 phan 9 li 2 hao.
Bai 1.3. (trang 21a) B6n ngudi Giap, At
Binh, Dinh gép vén kinh doanh. Giap xuét 35
lang, At 28 lang, Binh 42 lang, Pinh 65 lang,
téng 170 lang. Cudi nam dudc lai 76 lang 5
tién. HAi moi ngudi 1ai bao nhiéu?

Giai. M6t lang 1ai 765 : 170 = 4,5 tién. Giap
13i 15 lang 7 tién 5 phan; At 13 12 lang 6
tién; Binh lai 18 lang 9 tién; Binh 1ai 29 lang
2 tién 5 phan.

Bai 1.4. (trang 21a-21b) Nay c6 bén ngudi
Nguyén, Hanh, Lgi, Trinh cung di budn.
Nguyén vao thang Giéng xuéat bac vén 50
lang. Hanh vao thang Tu xuét 60 lang. Loi
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vao thang Sau xuét 80 lang. Trinh vao thang
Tam xuat 90 lang, téng 280 lang. Cudi nam
dudc 1ai 53 lang 7 tién 5 phan. Hdi 1ai moi
ngudi bao nhiéu?

Giai. Tinh theo thang: Nguyén xuat 50 lang
vao thang giéng thi ca nam (12 thang) gop
600 phan; Hanh xuét 60 lang vao thang tu thi
g6p (9 thang) 60 x 9 = 540 phan; Lai vao
thang 6 gop (7 thang) 80 x 7 = 560 phan;
Trinh vao thang 8 gop (5 thang) 90 x 5 = 450
phan.

Téng cong 600 + 540 + 560 + 450 = 2150
phan.

M®6i phan lai: 5375 phan : 2150 = 2,5 phan.
Vay Nguyén lai 15 lang; Hanh 1ai 13 lang 5
tién; Laoi lai 14 lang; Trinh 1di 11 lang 2 tién 5
phan.

Bai 1.5. (trang 22b) Nay c6 42840 quan
(linh). Trén cdp 3 thach 3 d4u gao cho 4
ngudi, 8 thach dau cho 7 ngudi, 6 thach 7
dau mach cho 9 ngudi. Hoi dudc bao nhiéu
moi th(?

Giai. Mot quan dugc 3,3 : 4 = 0,825 thach
gao, 8 : 7 thach dau, 6,7 : 9 thach mach.

Vay 42840 quan dudc 42840x0,825=35343
thach gao; 48960 thach dau va 31892
thach mach.

Bai 1.6. (trang 23a) Nay c6 tién 55 quan 6
mach 48 van, lénh bén ngudi lanh nhan:
Giap nhan 7 phan, &t 5 phan, Binh 3 phan,
Dinh 1 phan. H8i m6i ngudi nhan bao nhiéu?
Giai. DG&i: 55 quan 6 mach 48 van = 33408
van.

Téng s6 phanla: 7 + 5+ 3 + 1 =16 phan.
Vay mébi phan dudc: 33408 : 16 = 2088 van.
Dap: Giap duoc 24 quan 3 mach 36 van; At
dudc 17 quan 4 mach; Binh dugc 10 quan 34
mach 24 van; Dinh dudc 3 quan 4 mach 48
van.

Bai 1.7. (trang 23a-23b) Lénh ba hang hd
dan nép t6 130 thach 8 dau 8 thang gao.
Hang trén 35 ho, méi hd nép 5 phan; hang
gitta 50 hd, méi hoé ndp 3 phan; hang duéi 84
hd, mdi hd 1 phan. Hoi méi hé va méi hang
hdé nbép bao nhiéu gao?

Giai. S6 phan nép la:

35x5+50x3 +84x1=409 phan.

Vay méi xuat phai noép: 13088 : 409 = 32
thang, ciing 1a s6 gao méi hé hang du6i phai
nop.

Téng s gao hang dudi phai nép 26 thach 8

dau 8 thang. Mbi hd hang gitta phai nép 9
dau 6 thang, téng hang gilta phai nop 48
thach; M6i hd hang trén phai nép 1 thach 6
dau, téng hang trén phai ndp 56 thach.

Bai 1.8. (trang 24a) Nay c6 570 lang, mua
hai hang vai the va vai thé. Can 1 phan the,
2 phan vai th6. The mbi td&m gia 2 lang 2
tién, vai méi tdm 2 lang 7 tién. Cong lai mbi
hang gia bao nhiéu?

Giai. Gia tiéen mot xuat (gébm mot tdm the,
hai tdm vai) la: 2,2+2,7x2=7,6 lang.

Vay 570 lang mua dugdc 570 : 7,6 = 75 xuét.
Nghia 1& mua dudc 75 td&m vai the hét
75x2,2=165 lang. Va mua dudc 150 tdm
vai hét 150x2,7 = 405 lang.

Bai 1.9. (trang 24a-24b) Nay c6 tién 207
lang 5 tién 4 phan, mua gao, mach, dau ba
loai. Can gao 1 phan, mach 2 phan, dau 3
phan. Gao méi dau gia 8 phan 6 li, mach mdi
dau gia 6 phan 5 li, ddu méi dau gia 4 phan
8 li. HAi s6 luong va téng s6 tién méi loai 13
bao nhiéu?

Giai. Tién mot xuat (mdt ddu gao, hai dau
mach va ba dau dau) la:

8,6+6,5%x2+4,8x3 =36 phan.

Vay 207 lang 5 tién 4 phan mua dugc 20754
: 36 = 576,5 xuat, ciing la s6 gao mua dudc
(57 thach 6 dau 5 thang).

Pap: S6 tien mua gao hét 49 lang 5 tién 7
phan 9 li. S6 mach mua dudc Ia
576,5x2=1153 d4u mat 74 lang 9 tién 4
phan 5 li. S6 dau mua dugc 1a 1729,5 d4u
hét 83 lang 1 phan 6 li.

Bai 1.10. (trang 24b—25a) C6 242 quan 1
mach 18 van chia cho ba loai ngudi nhan.
Loai Giap 13 ngudi, m6i ngudi nhan 9 phan;
At 15 ngudi, méi ngudi nhan 7 phan; Binh 17
ngudi, méi ngudi nhan 5 phan. Hai ba loai
méi loai bao nhiéu, méi ngudi bao nhiéu, con
du bao nhiéu?

Giai. D3&i 242 quan 1 mach 18 van = 145278
van. S6 phan la:

13x9 +15%x7 +17 x5 = 307 phan.

M®6i phan la 145278 : 307 = 473 van thura 67
van.

Méi ngudi loai Giap dudc chia 7 quan 57
van.

Tdng tién loai Giap nhan dudc 922 mach 21
van.

Mbi ngudi loai At duodc chia 55 mach 11 van.



Téng tién loai At nhan dudc 827 mach 45
van.

M6i ngudi loai Binh duoc chia 39 mach 25
van.

Téng tién loai Binh nhan dudc 670 mach 5
van.

Con du 67 van =1 mach 7 van.

Bai 1.11. (trang 25a-25b) Nay c6 vang 240
can, chia déu cé6 khac nhau: huong hda 3
phan, trudng nam 6 phan, con trai 24 nguoi
moi ngudi 4 phan, con gai 5 ngudi méi ngudi
3 phan. Mé&i ngudi nhan bao nhiéu?

Giai. 1 can = 16 lang. D&i 240 can = 3840
lang.

S6 phan la: 3+6+24x4+5x3=120phan.
M6i xuat dudc chia: 3840 : 120 = 32 lang
=2 can.

Vay s6 vang huong hda la 6 can. Con trudng
dudc nhan 12 can. M6i ngudi con trai dudc
nhan 8 can; Téng s6 vang cac con trai (tru
con trudng) nhan 1a 192 can. M&i ngudi con
gai duoc la 6 can; Téng s6 vang con gai
nhan dudc la 30 can.

L3i binh. Xa héi ngay xua, dan éng nhiéu
vg, déng con. Trai, gai, trudng, thr phan biét.
Bai 1.12. (trang 26a-26b) Nay c6 gao 273
thach 6 d4au, Iénh nam hang ngudi phai nop.
Hang th( nhat 6 hé méi hé 10 phan. Hang
th( hai 12 hd moi ho 8 phan. Hang th( ba 24
hd méi hd 6 phan. Hang th( tu 38 hé mbi ho
4 phan. Hang tht nam 62 hd moi hd 2 phan.
H&i mdi hd va mbi hang ndp bao nhiéu?
Giai. Téng s6 phan la:
6x10+12x8+24x6+38x4+62x2=576
phan.

Vay mét phan phai ndép 2736 : 576 = 4,75
dau.

Hang th( nhat méi hd nép 4 thach 7 dau 5
thang.

Téng 28 thach 5 d4u. Hang th( hai mbi ho
ndop 3 thach 8 dau; Téng 45 thach 6 dau.
Hang th&r ba mdi hé ndép 2 thach 8 dau 5
thang; Téng 68 thach 4 d4u. Hang th{ tu méi
hod phai ndp 1 thach 9 dau; Téng 72 thach 2
dau. Hang th& ndm médi hé nép 9 dau 5
thang; Téng 58 thach 9 dau.

Bai 1.13. (trang 26b-27a) Nay c6 bac 37 lang
9 tién 2 phan, mua hoang lap va bach lap c6
s& can bang nhau. Hoang lap 4 can gia 5
tién 3 phan, bach lap 1 can gia bac 4 tién 6
phan. Héi méi loai bao nhiéu?

Giai. M6t can hoang lap gia: 5,3:4=1,325
tién.
Mot can hoang lap va mét can bach lap gia:
1,325 + 4,6 = 5,925 tién.
S6é can hoang lap (cling 1a sé can bach lap)
la: 379,2 : 5,925 = 64 can.
Téng gia tién hoang lap 1a 8 lang 4 tién 8
phan.
Téng gia tién bach lap la 29 lang 4 tién 4
phan.
Bai 1.14. (trang 27a-27b) Nay c6 bac 76
lang 8 tién, mua gao, mach, dau, théc bén
loai s6 can bang nhau. Gao gia méi thach 8
tién, mach 7 tién, dau 5 tién, théc 4 tién. HOi
mua dudc bao nhiéu thach méi loai, hét bao
nhiéu tién?
Giai. Gao + mach + dau + théc méi loai 1
thach gia: 8 + 7 + 5 + 4 = 24 tién.
M®éi loai mua dudc 768 :24 =32 thach; Mua
gao hét 25 lang 6 tién; Mua mach hét 22
lang 4 tién; Mua dau hét 16 lang; Mua théc
hét 12 lang 8 tién.
Bai 1.15. (trang 28a) Nay c6 bac 2690 lang,
Iénh hai hang hé dan nép theo phép chia
bén sau. M6i loai ndp bao nhiéu?
Giai. Chia theo ti 1& 4 : 6 nghia la ngudi nay
ndp 4 phan thi ngudi kia ndp 6 phan.
Téng s6 phan hai hang 14 6 + 4 = 10 phan.
Hang trén phai nop: (2690:10)x6 =1614
lang.
Hang dudi phai ndp: (2690:10)x4=1076
lang.

(Con nita)

Tai liéu dan

[1] Ta Duy Phuong, BDoan Thi L&, Cung Thi
Kim Thanh, Phan Anh Tuyét, Sai phan phép
trong Y Trai toan phép nhét dic luc, Tap chi
Toan Tubi tha 2 s6 183 va s6 184, trang 25-
26.

[2] tt4 Pham Gia Ky, K E 5 (Dai
thanh toan hoc chi minh), Ma sé thu vién
Vién nghién clru Han Noém (mét ban duy
nhat): A.1555.

[3] BLfitE Nguyén Hiu Than, =55k
—1598% (Y Trai toan phap nhat dac luc), Minh
Ménh 1829. M4 s6 Thu vién Vién nghién clu
Han Ném (ba ban): A.1136/a; A.1336+A.982;
Vhv.1184.
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INTERNATIONAL TALENT

MATHEMATICS CONTEST (ITMC) 2019
GRADE 06

Time allowed: 90 minutes

ThS. THAI THI THANH HOA
T6 Toan - Tin, trudng THPT chuyén Ha Néi - 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. How much is the value of 0.1 x 0.2 x 0.3 x
0.4 x 0.5 less than 0.2019?
A. 0.2007; B. 0.2107;

D. 0.2117; E. 0.0107.

2. Given that 0.2 times A plus A is equal to A

C. 0.0217;

plus g What is the value of A?

A. 51; B. 4; C. 3; D. i; E. E
4 5 4
3. Let A(x) = x+%. For example A(1) =

1+1:§ and A(5) = 5+1:§. Determine
5 5 5 5
the value of A(1) + A(2) + A(3) + ... + A(10).
A. 216; B. 246; C. 276; D.57: E.66.
5 5 5
4. In the adjoining figure, what is the area of

the shaded region in square unit?
A.26; B.18; C.16; D.125;

E. 9.5.

_________________

v

5. Consider the following process.

Step 1. Draw a square then divide into 4
equal parts as shown in the figure, then
choose 1 part to paint red color as shown in

the figure.

Step 2: Repeat step 1 to the red part and
paint yellow color on the chosen part.
Step 3: Repeat step 1 to the yellow part and
paint green color on the chosen part.
Step 4. Repeat step 1 to the green part and
paint blue color on the chosen part.
What fraction of the whole square is the blue
part?
A—.B_.ct.pl.egl
512 256 128 64 32
6. Given an envelope size 10.8 cm x 16.5 cm.
Fig.1 The envelope is opened to measure its
size.
Fig.2 The envelope is closed.

F—— 265cm —

Fig. 1

Fig. 2

What is the area of the unshaded region in
Fig. 2 in square of centimeters?
A. 84.15; B. 123.045;

D. 131.175; E. 133.065.

7. A bakery shop has 7 chefs to make 100
pieces of cake within 8 hours.

Today 2 chefs cannot come to work so the
remaining chefs have to make 100 pieces of

C. 130.025;



cake and finish in a hours b minutes.
Find a + b.

A.23; B.24;, C.25 D.26, E.28.

8. Given that N is the least positive integer
divided by 4 with the remainder 2, divided
by 7 with the remainder 5, and divided by 11
with the remainder 9.

What is the remainder when 4 x 7 x 11 is
divided by N?

A 1; B. 2; C.7; D.11; E.15.

9. Given a pattern of numbers as follows 1, 1,
2,1, 2 3,1, 2,3, 4,1, 2,3, 4,5 1, ..
What number is the 77" term?

A.13; B.12; C.11; D.9; E. 8.

10. A student spent all money 300 baht from
Monday to Friday.

The following pie chart shows the
representation of daily expenses of the
student.

How much money did the student spend on
Friday?

A.80; B.85 C.90; D.92; E.95.

11. There are 4 bags of number cards.
(1 card 1 number)

Bag 1 has cards of number 1 - 10.

Bag 2 has cards of number 12 - 20.

Bag 3 has cards of number 23 - 30.

Bag 4 has cards of number 24 - 35.

All cards in each bag have different numbers.
If student want to draw a number card once at
random, which bag should student draw a
card that make the highest chance to get a
card of an even number?
A.Bag1; B.Bag2; C.BagS3;
E.Bag 1or2or3or4.

12. The following table shows the number of
students in each grade of a primary school.

D. Bag 4,

Grade Number of students
1 244
2 253
3 247
4 250
5 a
6 b
Total

Let a be the number of students in grade 5,
b be the number of students in grade 6,
and ¢ be the total number of students.
Suppose that the number of students in grade
6 is 2 less than the number of students in
grade 5 and the average number of students
in each grade is 249. Finda+ b + c.
A. 1925; B. 1935;

D. 1994; E. 2019

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. Find the value of 12131415x1918171615.
A. 23,270,135,902,785,295:

B. 23,270,135,902,785,275;

C. 23,270,135,902,785,245;

D. 23,270,135,902,785,235;

E. 23,270,135,902,785,225.

C. 1956;

14. The fraction % can be converted as a

decimal 0.25 where the first digit after the
decimal point is 2 and the second digit after
the decimal point is 5.

it 2019

2562
the forth digit after the decimal point?
AT, B. 5; C.0; D. 3; E. 8.
15. Uncle George has the number of
chickens, ducks, and gooses 50 in total.
The number of chickens is 19 greater than
the number of ducks.
Each day a chicken gives 3 eggs, a duck
gives 2 eggs, and a goose gives 1 egg.
Today uncle George can pick 115 eggs in
total.

is converted as a decimal, what is




How many ducks does uncle George have?
A. 5 B. 6; C.7 D. 8: E. 9.

16. In the adjoining figure, ABCD is a
rectangle having 7 equal circle inscribed.
The circle are tangent as shown in the figure.
The radius of each circle is 7 centimeters.

A B

C D
What is the area of the unshaded region in

square of centimeters? (n = %) .

A. 1644; B. 1754,
D. 1,862, E. 1884.

17. Joe has a rectangular 2- story container
of size as shown in the adjoining figure.
The dimension of 1 notebook is the width
12 cm., the length 17 cm., and 1 cm
thickness. The dimension of 1 book is the
width 12 cm., the length 17 cm., and 2 cm
thickness. Joe wish to keep notebooks in the
top story and books in the bottom story.

C. 1745;

14 cm
[ ]
30 cm
[ ]
o o«
36 cm

What are the most possible number of
notebooks and books that Joe can keep in
the container?

A. 72 notebooks and 84 books:

B. 74 notebooks and 84 books;

C. 76 notebooks and 89 books:

D. 80 notebooks and 92 books;

E. 84 notebooks and 90 books.

18. Quadrilateral ABCD has ZABC = 90°,
«/BCD = 150° and AB = BC = CD. What is
the measure of Z/CDA?
A.15°% B.225° C.30%

D. 45° E.60°

19. Given a pattern of fractions as follows
11 13 15 17 a a
; ; ; ; ..., — Where 5

— — = = ... is the
13 24 56 72 b

15" term. The fraction % can be written in

term of addition of 2 fractions %+ %

Find the value of (a + b) — (x +y).

A.220; B.240; C.320; D.380; E.420.
20. The sum of the length 3% of 14% of 25
kilometers and 5% of 7% of 70 meters is
equal to

A. 103,725 millimeters;

B. 104,025 millimeters;

C. 104,135 millimeters;

D. 104,155 millimeters;

E. 105,245 millimeters.

21. A rabbit and a turtle run a race of distance
a half kilometer. The running time is started at
7.15 a.m.. While the turtle is running, the
rabbit has been still sleeping at the starting
point until 8.31 a.m.. Then the rabbit started
running with speed 6 kilometers per hour
while the turtle is running with speed 300
meters per hour.

At what time can the rabbit catch up the
turtle?

A.9.45am; B.9.32 a.m;
D. 8.50 a.m:; E. 8.35a.m.

22. A teacher wrote numbers 1 to 12 on a
board. The teacher asked students to erase
the numbers on the board with the condition
as follows.

The 1% student erases 1 number that is 1.
The 2™ student erases the next 2 number that
are 2 and 3.

The 3™ student erases the next 3 number that
are 4,5, and 6.

The 4" student erases the next 4 number that
are 7,8, 9, and 10.

So there are 2 numbers left to be erased by
the 5" student that are 11 and 12.

Suppose that the teacher wrote numbers 1 to
2019 on a board. Then the teacher asks
students to erase the numbers similarly as
the above steps and so on.

What order is of the last student erasing the
numbers and how many numbers are erased?

C. 9.21 a.m;



A. the 61° student and 12 numbers erased;

B. the 63" student and 1 number erased:;

C. the 64" student and 3 numbers erased;

D. the 65" student and 6 numbers erased:;

E. the 66" student and 7 numbers erased.

23. There are balls labelled 1 to 40 (1 ball
1 number). The balls labelled 1 to 20 are
placed in box 1 and the balls labelled 21 to 40
are placed in box 2.

Draw 1 ball from box 1 and 1 ball from box 2
at random.

Determine the number of ways that the
number of the ball from box 2 is divisible by
the number of the ball from box 1.
For example, 3 is the number of the ball from
box 1 and 27 is the number of the ball from
box 2, (3, 27) is 1 way.

A.58; B.62; C.64; D.68; E.72.

24. There are 4 kinds of bank notes namely
500 baht note, 100 baht note, 50 baht note,
and 20 baht note. Kate has some amount of
the bank notes consisting of at least one of
each kind of the bank notes.

If the total value of money of all her bank
notes is 2560 baht, what is the least number
of the bank notes that Kate has?

A.11; B.12; C.13; D.14; E. 15

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. Find the value of 22223 x 44444 — 22221
X 44446.

26. The rectangle ABCD has area 2562 quare
centimeters and perimeter p centimeters.
Suppose that each side of ABCD s
decreased by 1 centimeter. The area of the
new rectangle is 2019 square centimeters.
Find p.

27. What is the sum of all 3-digit numbers
each of which is divisible by 9 and is divided
by 10 with a remainder of 4?

28. Given that E; 5; E; GH and IJ
represent 2-digit numbers where different
letters represent different digits. Suppose that

AB-CD+EF-GH+IJ is an odd number.
What is the maximum possible value of
AB-CD+EF-GH+I1J?

29. The cost of a box of supplementary food
is 60 baht.

A food shop sets the selling price of a box of
supplementary food twelve 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, what
is the profit?

(Note that baht is the currency of Thailand.)
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 17:02. On the way, after Ann
left her home for 12.5 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
9.5 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)



T he thim.

Hoi: Em nghe néi chuong trinh méi bac

THCS c6 cac mén tich hop. Anh c6 thé giai
thich that gon cho em hiéu khong?

NGUYEN THI H.

(THCS Ké An, K& Sach, Séc Trang)

Dap:
Tich hdp cho gon chuong trinh
Lich st, Dja Ii chting minh ghép nhau
D43 tring chi tiét trude sau
Gigm thdi gian lai hi€u mau hon nhiéu.

Ho6i: Em nam nay hoc 16p 8 thi 1én 16p 10 sé
hoc sach giao khoa méi c6 dung khéng anh?
Lép 10 c6 mbén nao méi so véi trudc khong
a?
TRUONG VAN T,
(Lép 8A3, THCS Gidy Phong Chau,
Phu Ninh, Pha Tho)
Dap:
Bao tin vui véi em yéu
Am nhac, Mi thuat bao nhiéu tuyét voi
Hoat déng trai nghiém, em ai!
Kinh t&, Phap luat dong thdi ciing thém.

Tudi héng... xin ct tudi hong ~=
Chuyén gl qud som... xin khéng trd Idn

Hoi: Anh dil Nghe néi mai kia thi THPT sé thi
trén may tinh cé phai khong a? Liéu c6 kho
han khi thi trén gidy khéng?

HO THI D.
(Lép 9A, THCS Hb6 Xuéan Huong, Quynh Luu,
Nghé An)
Pap:
Du dinh cla Bé déa I1én
Thi diém timg bude, chua lién lam ngay
Thi may cén luyén quen tay
Thanh thao thi sé thdy hay théi ma...

{

Ho6i: Hinh nhu mai kia, néu hoc sinh khéng
thi t6t nghiép THPT thi van dudc cap ching
chi hoan thanh chuong trinh phé théng va di
diéu kién dé hoc nghé?

TRAN VAN M.
(Ldp 8/2, THCS Ly Tu Trong, Tién Ky,
Tién Phudc, Quang Nam)
Pap:
Dé an B6 mdi néu ra
Con dang thdo luan that la ki hon
M3 ra thém nhiing con dudng
Dé hoc sinh dé chon phuong vao doi!
ANH PHO GO XUA




THI GIAI TOAN
QUA THU

CACLOP6 & 7

Bai 1(200+201). Tim tat ca cac cap s
nguyén t6 p, q théa man cac sé 5p + q va
pq + 7 déu la sé nguyén té.

LAl QUANG THO

(Phong GD - DT Tam Duong, Tam Duong,
Vinh Phuc)

Bai 2(200+201). Tim s6 tu nhién abc thda
man abc = (a+b+c)°.
MAI VAN NAM
(GV. THCS Khanh Hong, Yén Khanh,
Ninh Binh)
Bai 3(200+201). Cho cac s6 thuc khéng am
a, b, ¢, d thda man 3a+2b+4c+6d<24.
Chiing minh rang:
a?+b%+c?+d?-7a-15b-5¢c-2d < 8.
NGUYEN DUC TAN
(TP. HG Chi Minh)
Bai 4(200+201). Cho hai tam giac ABC va
BCD c6 canh BC chung, A va D nam khac
phia d6i véi dudng thing BC, bist ABC = 36°;
CBD =30°; BAD = 81°; CAD = 27°. Tinh cac
gbc cla tam giac ACD.
NGUYEN BA DANG
(Ha N6i)

SOLVE VIA MALL

COMPETITION QUESTIONS

1(200+201). Find all prime couplets (p,q)
such that 5p + g and pq + 7 are also primes.

2(200+201). Find the natural number having

the form abc such that abc = (a+b+ c)3.

3(200+201). Given four real non-negative a,
b, c and d satisfying 3a + 2b + 4c + 6d < 24.
Prove that

a’+b? +c? +d’ -7a—-15b-5c-2d<8.

4(200+201). Given two triangles ABC and
BCD with BC being the common side, Points
A and D are on different sides of line

segment BC, where, ABC =36°; CBD = 30°;

BAD =81°; CAD =27°. Find the angles of
triangle ACD.




CAC LOP THCS

Bai 5(200+201). Giai phuong trinh
J4x2 + 4y? —8x —12y +113
= 4(\/2x -x2 4 \/3y -y?).

CAO NGOC TOAN

(GV. THPT Tam Giang, Phong Pién,

Thira Thién - Hué)

Bai 6(200+201). Cho x, y, z la cac so thuc

duong thda mén x + y + z = 1. Chldng minh
rang

Xy yz zZX 1 (

+ + <—
X+y y+z

NGUYEN VAN NHO
(GV. THPT Nguyén Duy Trinh, Nghi Léc,
Nghé An)
Bai 7(200+201). Tim cac cap s6 nguyén
duong (x, y) thda man phuang trinh
(2019x +2020)? = y° +1.

NGUYEN NGOC HUNG

(GV. THCS Hoang Xuén Hén, burc Tho,
Ha Tinh)

Bai 8(200+201). Cho tam giac ABC co
BAC < 90°. Vé phia ngoai tam giac ABC, vé
hai tam giac vuéng DAB va EAC théa man
ADAB « AECA va ADB=CEA =90° L&y
diém M nam trén canh BC sao cho

2
MB _DB” tinh DME.
MC DA?
NGUYEN TAN NGOC
(GV. THCS Phudng Binh Dinh,

thi xa An Nhon, Binh Binh)

SOLVE VIA MALL

COMPETITION QUESTIONS

5(200+201). Solve the following equation

J4x2 +4y? —8x 12y +113
:4(\/2x—x2 +\/3y—y2).

6(200+201). Given three real positive

numbers X, y and z such that x +y + z = 1.
Prove that

a A L sl(nﬂ E+ﬂj.
X+y y+z z+x 4 X y z
7(200+201). Find the positive integer

couplets (x, y) such that

(2019x + 2020)? = y> +1.
8(200+201).

/BAC < 90°. Construct right-angled triangles
DAB and EAC outside triangle ABC

Given triangle ABC, where,

satisfying ADAB «» AECA and ZADB = ZCEA

2
=90°. Point M on BC such that % _DB~

DAZ’

Find ZDME.
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Pay 13 ca khic ma tdc gid da mudn viét tif 1au d& ca ngoi va tri an céc thdy cd x{d Nghé v6i nhiing tinh cdm gin
b6 qua nhiéu ndm thang hoc tap, gidng day & trudng Pai hoc Vinh. Ciing chinh sy gin b véi con ngudi va manh
dat xit Nghé ma giai diéu clia ca khiic mang chdt din ca quen thudc clia viing qué ndi Hong, séng Lam. Ca khic
viét dip ddu Xuan Ky Hgi va dugc NSUT Ngoc Ha thé hién ddu tién. Hi vong cac thé hé hoc sinh tling hoc cic
thay cd xit Nghé s& co thém mot ca khic thay 16i mubn noi v6i cac thay ¢ clia minh.

Danh cho giao vién, phu huynh va tré em tir 12 tudi dén dudi 16 tudi.

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

Ma s6: 8BTT200M19. In tai: Céng ty c6 phan in Cong Doan Viét Nam, 167 Tay Son, Béng Pa,
Ha Nbi. In xong va ndp luu chiéu thang 11 nam 2019.

Gia: 20 000 dong



