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0.1 Deé thi cho khéi 16p 5/ Question Paper for
Grade 5

1. Biét rang s6 tuy nhién N chia hét cho 3 va 4, con khi N chia 7 thi du 3, héi
N nhé nhat bang bao nhiéu?

2. Néu K la trung diém cia doan thang
MN thi MK = KN. Trong hinh bén,
I, J 1a cac trung diém ciia cac canh hinh
vuong véi dién tich 144 cm? va 400 cm?.
Tinh dién tich ctia tam giac ABC.

¢ J

B

3. Nhitng ngudi anh em cung tim ra mot kho bau (gom vang va bac). Ho chia
nhau s6 tai san thi méi ngusi duge ding 120 kg (vang va bac). Ngudi anh cé
nhan duge 30 kg vang, nhiéu hon s6 vang ctia moi ngusi con lai; ngusi anh
ca ctung nhan duge % s6 bac trong kho bau. Hoi trong kho bau c6 bao nhiéu
kg vang?

4. Tinh tdng céc chit s6 clia

A =234 x 555...555.
—_—

66 chit s6 5

5. Trong mot hop c6 1 qud béng ghi s6 1, 2 qua béng duge ghi s6 2, ..., 100
quéa bong duge ghi s6 100. Ta lay bong tit hop ra ma khong nhin, héi phai
lay it nhat bao nhiéu qua dé dam bao trong d6 c6 10 qua ghi s6 gibng nhau.

6. N 1a mot s6 c6 bon chit s6 ma khi viét cic chit s6 clia n6 theo thit ty ngude
lai thi ta thu dugc mot s6 gap bon lan N. Hay tinh gia tri ctia N.

7. Trong mot can phong ¢6 26 ngudi gom nhiing ngusi la nguoi that tha (1a
nguoi luon noéi that) va nhitng ngudi 14 ngudi doi tra (14 ngudi luon noéi doi).
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Nguoi dau tien n6i  :  "Trong phong khong c6 ai 1a nguoi that tha".

Nguai thit hai noéi : "Trong phong c¢6 khong qua mot ngusi that tha'.
Nguoi thit ba noi : "Trong phong c6 khong qué hai nguoi that tha'.
Nguoi cudi cing n6i  :  "Trong phong khong c6 qua 25 nguoi that tha'.

Hoi trong phong c6 tat ci bao nhiéu ngusi that tha?

8. O xi s6 Magic Wood chi c¢6 ba loai vat: ¢6 12 con ran, 23 con chuot va 31
con meo. Hé khi con ran an con meo, thi né bién thanh con chuot, nhung
khi con meo &n con chuot thi né bién thanh con rén. Hon nita, khi con rén
an con chudt, né bién thanh con meo. Hbi nhiéu nhat c¢6 bao nhiéu con vat
6 Magic Wood khi khong con nao an con nao nita?

Pap an khéi 16p 5

1. Biét rang s6 ty nhien N chia hét cho 3 va 4, con khi N chia 7 thi du 3, héi
N nhé nhat bang bao nhiéu?

Loi gidi. Tit gia thiét suy ra ton tai cac s nguyén duong a, b sao cho
N =Ta+ 3 =12b.

Thtt cac gia tri b = 1,2, ... thi tim dugc cap s6 b = 2, @ = 3 1a nhé nhat. Thit
lai thiy N = 24 théa man. Dap s6 N = 24. O

2. Trong hinh bén, I, J la cac trung diém ctia cac canh hinh vuong vé6i dien
tich 144 cm? va 400 cm?. Tinh dién tich ctia tam gidc ABC.

Chiing minh. Tu gid thiét suy ra canh ciia hai hinh vuong 1a 12 cm va 20
cm. Kéo dai cac canh ciia hinh vuong dé tao mot hinh chit nhat AXY Z. Dé
thay, do dai canh hinh chit nhat d6 1a 16 + 20 = 36 va 20 + 12 = 32. Dien
tich clia ba tam gidc vuong ZAC, BY C' va BAX lan lugt 1

36 x 10 22 x28 32x8
2 2 2
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Tu do, dién tich tam giac la
36 x 32 — 180 — 308 — 128 = 536.

Déap s6: 536.

3. Nhitng ngudi anh em cung tim ra mot kho bau (gom vang va bac). Ho chia
nhau s6 tai san thi méi ngusi duge ding 120 kg (vang va bac). Ngudi anh ca
nhan duge 30 kg vang, nhiéu hon s6 vang ctia moi ngusi con lai; ngusi anh
ca cling nhan dugce % s6 bac trong kho bau. Héi trong kho bau c¢6 bao nhiéu
kg vang?

Loi giai. Tra1oi: 120. Lugng bac ma ngudsi anh ca nhan duge 1a 120—30 = 90.
Suy ra téng s6 bac trong kho bau la 90 x 8 = 720 kg. Gia st s6 ngudi phét
hién ra kho bau 1a n. Vay nén téng sb6 vang bac 1a 120n. S6 vang 1a 120n—720.

Ta cb
120n — 720
—_— <

n

30.

Luu ¥ rang 120n > 720, suy ra n > 6. Két hop hai bat ding thic cho ta
n="7. Tac la 7 x 120 — 720 = 120 1a lugng vang trong kho bau. O
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4. Tinh tdng céc chit s6 clia

A =234 x 555...555.
—_—

66 chit s6 5
Loi gidi. Luu ¥ s6 234 chia hét cho 9 nén ta viét

A=26x9x5x]111...111
——

66 chit s6 1

hay la
A =130 x%x999...999.

66 chit s6 9

Luu ¥ 999...999 — 1056 — 1. Vay nen,
66 chit s6 9

A =130000...000—130.

66 chit s6 0
Dat phép tinh ta dugc

A =129999...999870.
—_—

64 chit s6 9
Thanh ra, tong céc chit s6 ciia A la
1+2+9%x64+8+7+0=594.

Dap s6 594.
]

5. Trong mot hop ¢6 1 qua béng ¢6 s6 1, 2 qua bong ¢ s6 2, ..., 100 qua bong
c6 s6 100. Ta lay bong tit hop ra ma khong nhin, héi phai 1ay it nhat bao
nhiéu qua dé dam bao trong dé c6 10 qua cé sd gidng nhau.
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Loi gidi. Trong truong hop xau nhat ta chon phai tat ca cac quasé 1,2, ..., 9
va mdi s6 tir 10 dén 100 mdi s6 c6 9 qua. Nhu vay c6 tat ca 45+ 9 x 91 = 864
qua. Vay phai lay it nhat 865 qua dé ddm bao c6 10 qua clung sb.
Dap s6: 865.

L]

6. N 1a mot s6 c6 bon chit s6 ma khi viét cac chit s6 clia né theo thit tu ngude
lai thi ta thu dudc mot s6 gap bon lan N. Hay tinh gia tri ctia N.

Loi gidi. Ta can tim abed sao cho 4 x abed = deba. Chi ¥ rang néu a > 3
thi 4 x abed 1a s6 ¢6 nam chit s6. Thanh ra, a = 1 hodc a = 2. Vi dcba 1a s6
ch&n nén a = 2. Ta ¢6

4 x abed > 8000.

Suy ra dcba > 8000. Suy ra d = 8 hosic d = 9. Do 4 x d tan cung bang 2 nén
suy ra d = 8. Vay
4 x 2bc8 = 8cb2.

Lien heé nay biéu dién qua hé thap phan cho ta
4(2000 4 100b + 10c + 8) = 8000 + 100c + 10b + 2.
Tic 1a 6¢ = 396 + 3. Néu b > 2 thi 6¢ > 39 x 2+ 3 > 60, dan dén ¢ > 10,

loai.
Vay nén b =1, dan dén ¢ = 7.
Dap s6: 2178.
]

7. Trong mot can phong ¢6 26 ngudi gom nhiing nguoi la nguoi that tha (1a
nguoi luon noéi that) va nhitng ngudi 14 ngudi déi tra (14 ngudi luon noéi doi).

Nguoi dau tien n6i  :  "Trong phong khong c6 ai 1a ngudi that tha".
Nguai thit hai noéi . "Trong phong c¢6 khong qua mot ngusi that tha'.
Ngusi thi ba noéi : "Trong phong c¢6 khong qua hai ngusi that tha'.
Ngudi cudi cing néi  :  "Trong phong khong c¢6 qua 25 ngudi that tha'.

Ho6i trong phong c6 tat ci bao nhiéu nguoi that tha?
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Lot giai. Ta c6 nhitng nhan xét sau:

Néu mot ai do noéi doi, thi tat ca nhing ngusi truée do ciing néi doi.

Trong phong chac chan c6 ngudi déi tra, vi néu ngudi dau tién néi that thi
theo dung 161 anh ta, trong phong khong c¢6 ngudi néi that (mau thuan).
Tuong ti, ta cling két luan duge trong phong c6 nguoi that tha.

Gia st trong phong c6 z ngudi ddi tra. Ngudi cudi cting néi doi da néi: "Trong
phong khong c¢6 qua x — 1 ngudi that tha", nghia la trong phong c6 it nhat
x ngudi that tha. Mat khac ngusi tht x + 1 1a ngudsi that tha va tu 16i anh
ta noéi suy ra c6 khong qua z ngusi that tha. Tom lai, c6 tat cd z ngusi that
tha. Nhu vay « + x = 26 hay x = 13.

Vay trong phong c6 tat cd 13 nguoi that tha. O

8. O xit s6 Magic Wood chi c¢6 ba loai vat: ¢6 12 con ran, 23 con chuot va 31
con meo. Hé khi con ran an con meo, thi né bién thanh con chuot, nhung
khi con meo &n con chuot thi né bién thanh con rén. Hon nita, khi con rén
an con chuot, né bién thanh con meo. Hoi nhiéu nhat c6 bao nhiéu con vat
6 Magic Wood khi khong con nao an con nao nita?

Loi gidi 1. Nhiéu nhat 1a mot loai sé ton tai. D6 khong thé 1a loai meo, vi
tinh chén 1& ctia meéo va chuot luon gidng nhau. vi vay, tat ca s6 meo sé bién
mét, tiic 1a can 31 lan &n. Kéo theo 35 con vat sé ton tai. Mt khac, néu 23
con meo an 23 con chudt, bién thanh con ran, thfi sé c6 35 con ran va 8 con
meo. Tiép theo, 4 con ran sé &n 4 con meo, bién thanh con chuot, va sé bi 4
con meo an not. Tic 1a sé con ding 35 con ran.

]

Loi gidi 2. Goi s6 lan ran dn meo 1& a, meéo an chudt 14 b va ran &n chuot 13
c. Goi z, vy, z lan luot 1a s6 rén, s meo, va s6 chuot. Ta c6

12—a—c+b= =z,

3l—a—b+c= vy, (1)
23—b—cH+a= -z
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Khong con nao an con nado khi trong ba s6 z, v, z ¢6 hai s6 bang 0. Do v, 2
cung tinh chén 1é, va z thi khac tinh chén 1é véi y, z nén suy ra

3l—a—b+c=0, va 23—-b—c+a=0.

Giai hé nay cho ta b = 27. Do d6, a —c=4. S6 ran 14 12+ 27 —a — ¢ =
39 — a — c. Dé s6 lugng rén la 16n nhat thi @ 4+ ¢ phai nhé nhat. Tic 1a
a+c=a—c+2c =4+ 2c nhd nhat, tic la ¢ = 0. Vay nén, dap s6 1a
39 —4 = 35.

O
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0.2 Deé thi cho khéi 16p 6/ Question Paper for
Grade 6

1. Trong hinh bén ABCD la mdt hinh A D
binh hanh ¢6 dién tich 174 cm?. Diém
E nam trong hinh binh hanh sao cho
tam gidc ECD c6 dién tich 28 cm?. B c
Néu dién tich ctia tam giac ABE 1a x
cm?, tinh gia tri cia x.

2. Nhitng ngudi anh em cung tim ra mot kho bau (gom vang va bac). Ho chia
nhau s6 tai san thi méi ngudi duge dung 120 kg (vang va bac). Ngudi anh cé
nhan duge 30 kg vang, nhiéu hon s6 vang ciia moi ngudi con lai; ngusi anh
cé ctiing nhan duge % s6 bac trong kho bau. Héi trong kho bau c¢6 bao nhiéu
kg vang?

3. Tinh tong cac chit s6 clia

A =234 x 555...555.
—_—
66 chit s6 5

4. Trong mot hop ¢6 1 qua béng ghi s6 1, 2 qua béng duge ghi s6 2, ..., 100
qua bong dude ghi s6 100. Ta lay bong tit hop ra ma khong nhin, héi phai
lay it nhat bao nhicu qua dé dam bao trong d6 c6 10 qua ghi s6 giéng nhau.

5. Tim s6 c6 sau chit s6 abede f ma khi chit s6 hang don vi f duge chuyén vé
vi trf tan cling bén trai thi ta thu duge mot sd 16n gadp nam lan sd ban dau,
tic la fabede = 5 x abedef.

6. Mot qua béng da dude khau tit 32 miéng
da. M6i miéng ngi gidc mau den khau
v6i 5 miéng mau trang, va moi miéng luc
gidc mau trang khau véi 3 miéng mau
den, nhu hinh vé. Hoi ¢6 bao nhiéu miéng
mau trang?
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7. Trong mot cin phong c6 26 ngudi gom nhiing ngudi 1a ngusi that tha (la
nguoi luon noéi that) va nhitng ngudi 14 ngudi doi tra (14 ngudi luon noéi doi).

Nguoi dau tien n6i  :  "Trong phong khong c6 ai 1a nguoi that tha'.
Nguai thit hai noéi . "Trong phong c¢6 khong qua mot ngudsi that tha'.
Nguai thi ba noéi : "Trong phong c¢6 khong qua hai ngusi that tha'.
Ngudi cudi cing néi  :  "Trong phong khong c¢6 qua 25 nguoi that tha'.

Hoi trong phong c6 tat ci bao nhiéu ngudsi that tha?

8. O xit 86 Magic Wood chi ¢6 ba loai vat: ¢6 12 con ran, 23 con chuot va 31
con meo. Hé khi con ran an con meo, thi né bién thanh con chuot, nhung
khi con meo &n con chuot thi né bién thanh con rén. Hon nita, khi con rén
an con chudt, né bién thanh con meo. Hbi nhiéu nhat c¢6 bao nhiéu con vat
6 Magic Wood khi khong con nao an con nao nita?

Pap an Khbi 16p 6

1. Trong hinh bén ABCD la mot
hinh binh hanh c¢6 dién tich 174
cm?. Diém E nam trong hinh
binh hanh sao cho tam giac EC'D
c6 dién tich 28 cm?. Néu dién tich
clia tam gidc ABE la x cm?, tinh
gia tri cua z.

Loi gidi. Qua diém F ké duong thang song song v6i C'D thi ta thu dugc hai
hinh binh hanh. Khi d6, dién tich hinh binh hanh nhé hon, c¢6 dién tich gap
hai lan dién tich tam giac FCD. Vay nén ta c6

2 + 28 x 2 = 174.

T do suy ra x = 59. O
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2. Nhing ngudi anh em cung tim ra mot kho bau (gom vang va bac). Ho chia
nhau s6 tai san thi méi ngudi duge dung 120 kg (vang va bac). Ngudi anh cé
nhan duge 30 kg vang, nhiéu hon s6 vang ciia moi ngudi con lai; ngusi anh
cé ctiing nhan duge % sO bac trong kho bau. Héi trong kho bau c¢6 bao nhiéu
kg vang?

Loi giai. Tra1oi: 120. Lugng bac ma ngudsi anh ca nhan duge 1a 120—30 = 90.
Suy ra tong so bac trong kho bau 1a 90 x 8 = 720 kg. Gia sit s6 ngudi phat
hién ra kho bau 1a n. Vay nén tong sb6 vang bac 1a 120n. S6 vang 14 120n—1720.

Taco 120m — 720
ST g,

Luu ¥ rang 120n > 720, suy ra n > 6. Két hop hai bat ding thiic cho ta
n="7. Ticla 7 x 120 — 720 = 120 la luwgng vang trong kho bau. ]

3. Tinh tong cac chit s6 clia

A =234 x 555...555.
—_—

66 chit s6 5
Loi gidi. Luu ¥ s6 234 chia hét cho 9 nén ta viét

A=26x9x5x]111...111
——

66 chit s6 1

hay la
A =130 x%x999...999.
—_ =

66 chit s6 9
Luu § 999...999 = 10 — 1. Vay nén,
66 chit s6 9

A =130000...000 —130.
—_—

66 chit s6 0
Dat phép tinh ta ducc
A =129999...999870.

64 chit s6 9
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Thanh ra, tong cac chit s6 ciia A la
14+24+9%x64+8+7+0=59%.

Déap s6 594.
]

4. Trong mot hop c6 1 qua bong c6 s6 1, 2 qua béng ¢6 s6 2, ..., 100 qua bong
c6 s6 100. Ta lay bong tit hop ra ma khong nhin, héi phai lay it nhat bao
nhiéu qua dé dam bao trong d6 c6 10 qua cé sd gidng nhau.

Loi gidi. Trong truong hop xau nhat ta chon phai tat ca cac quasé 1,2, ..., 9
va moi s6 tir 10 dén 100 mdi s6 ¢6 9 qua. Nhu vay c6 tat ca 45 +9 x 91 = 864
qué. Vay phai lay it nhat 865 qua dé dam bao c6 10 qui cling sb.
Dap so: 865.

]

5. Tim s6 c6 sau chit s6 abede f ma khi chit s6 hang don vi f duge chuyén vé
vi trf tan cling bén trai thi ta thu duge mot s6 16n gap nam lan sd ban dau,
tic la fabede =5 x abedef.

Solution. Dit x = abcde thi ta can gidi phuong trinh
5102 4 f) = f x 10° + 2.

Phuong trinh nay tuong duong v6i 49z = 99995 f, hay 7z = 14285f. Vi vé
trai 1a boi ctia 7 va vi 14285 khong phai 1a boi cia 7 nén f = 7 (n6 la chit
s6), va do d6 x = 14285. Déap s6 142857.

6. Mot qua béng da dugc khau tit 32 miéng
da. M6i miéng ngii gidac mau den khau véi
5 miéng mau trang, va mdi miéng luc giac
mau trang khau véi 3 miéng mau den, nhu
hinh vé. Hoi ¢6 bao nhiéu miéng mau trang?
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Loi gidi. Goi z 1a s6 miéng da mau trang. Thi ta co

3
-z = 32.
:15+5as

Suy ra Sz = 32, tic la 2 = 20. Dap sb: 20.
]

e Thi sinh cho dép s6 diing nhung khong giai thich duge thi cho +1 diém.

7. Trong mot cdn phong c6 26 ngudi gom nhiing ngudi 1a ngusi that tha (la
nguoi luon noéi that) va nhitng ngudi 14 ngudi doi tra (14 ngudi luon noéi doi).

Nguoi dau tien n6i  :  "Trong phong khong c6 ai 1a nguoi that tha".
Nguai thit hai néi : "Trong phong c¢6 khong qua mot ngusi that tha'.
Nguoi thi ba noéi : "Trong phong c¢6 khong qua hai ngusi that tha'.
Ngudi cudi cing néi  :  "Trong phong khong c¢6 qua 25 ngudi that tha".

Hoi trong phong c6 tat ci bao nhiéu nguoi that tha?

Loi gidi. Ta ¢6 nhitng nhan xét sau:

Néu mot ai d6 noéi doi, thi tat ca nhitng nguoi trude dé cling néi doi.

Trong phong chic chan c6 nguoi déi tra, vi néu ngudi dau tién néi that thi
theo dung 161 anh ta, trong phong khong ¢6 ngudi néi that (mau thuan).
Tuong ty, ta ciing két luan duge trong phong c6 ngudi that tha.

Gia stt trong phong c6 x nguoi doi tra. Ngudi cudi ciing néi doi da noi: "Trong
phong khong c¢6 qua x — 1 ngudi that tha", nghia la trong phong c6 it nhat
x ngudi that tha. Mat khac ngusi tht x + 1 1a ngudsi that tha va tu 16i anh
ta noéi suy ra c6 khong qua z ngusi that tha. Tom lai, c6 tat cd x ngusi that
tha. Nhu vay x + x = 26 hay = = 13.

Vay trong phong c6 tat cd 13 nguoi that tha. O

8. O xit s Magic Wood chi c¢6 ba loai vat: c6 12 con ran, 23 con chudt va 31
con meo. Hé khi con ran an con meo, thi né bién thanh con chuot, nhung

MYTS Mathematical Young Talent Search 13



khi con meo an con chuot thi né bién thanh con ran. Hon nita, khi con ran
an con chuot, né bién thanh con meo. Héi nhiéu nhat c¢6 bao nhiéu con vat
& Magic Wood khi khong con nao &n con nao nita?

Loi gidi. Nhiéu nhét 1a mot loai sé ton tai. D6 khong thé 1a loai meo, vi tinh
chan 1¢é clia meo va chuot luon giong nhau. vi vay, tat ca sé6 meo sé bién mat,
titc 1a can 31 lan an. Kéo theo 35 con vat sé ton tai. Mat khac, néu 23 con
meo an 23 con chuot, bién thanh con ran, thfi sé c6 35 con ran va 8 con meo.
Tiép theo, 4 con ran sé &n 4 con meo, bién thanh con chudt, va sé bi 4 con
meo an not. Tic 13 sé con ding 35 con ran.

]

Loi gidi. Goi s6 lan ran an meo 13 a, meo an chuot 1a b va ran an chuot 1a c.
Goi z, v, z lan lugt 1a s6 ran, s6 meo, va so6 chuot. Ta co6

12—a—c+b= =,

3l—a—-b+c= uy, (2)

23—b—c+a= =z
Khong con nao an con nado khi trong ba s6 z, v, z ¢6 hai s6 bang 0. Do v, 2
ciing tinh ch&n 18, va x thi khéc tinh chan 1é véi y, z nén suy ra

3l—a—b+c=0, va 23—b—c+a=0.

Giai hé nay cho ta b = 27. Dod6, a —c=4. S6ran 124 12+ 27 —a —c =
39 — a — c. Dé s6 lugng rén la 16n nhat thi @ 4+ ¢ phai nhé nhat. Tic la
a+c=a—c+2c =4+ 2c nhd nhat, tic 1a ¢ = 0. Vay nén, dap s6 1a
39 —4 = 35. O
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A I A A B

HOI TOAN HQC VIET NAM
Ky thi Tim Kiém Tai nang Toan hoc treé
1. M6t hinh vudng va mot hinh ngii giac

déu dugc vé ra phia ngoai clia mot tam
giac deéu. Tinh s6 do goc duge danh dau.

2. Ba s6 thuc x,y, 2 théa man
lz] =3 =|y| +4 =10 — |z|.

Tim gi4 tri 16n nhat cia K = y(x + 2).

A
3. Tam giac ABC can c6 AB = AC = 8
cm. Duong trung tuyén BD = 6 cm. Néu
BC? = x cm, tinh gia tri cla . D
B c

4. Trong mot can phong c¢6 26 ngudi gom nhitng ngudi 14 ngudi that tha (1a
nguoi luon noéi that) va nhitng ngudi 14 ngudi doi tra (14 ngudi luon noéi doi).

Nguoi dau tien n6i  :  "Trong phong khong c6 ai 1a ngudi that tha".
Ngudsi thit hai noéi : "Trong phong c6 khong qua mot ngusi that tha'.
Nguai thi ba noéi : "Trong phong c6 khéng qua hai ngusi that tha'.
Ngudi cudi cing néi  :  "Trong phong khong c6 qua 25 ngudi that tha'.

Hoi trong phong c6 tat ci bao nhiéu ngusi that tha?

5. Gi4 st K 1a mot bo s6 gom mudi s6 (khong nhéat thiét khac nhau) sao cho
mdi s6 trong K déu bang tong binh phuong clia tat ca chin sé con lai. Hay
tim tat ci nhiing bo s6 K nhu vay.

6. O xit s6 Magic Wood chi c¢6 ba loai vat: ¢6 12 con ran, 23 con chuot va 31
con meo. Hé khi con rdn an con meo, thi né bién thanh con chuot, nhung
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khi con meo an con chuot thi né bién thanh con ran. Hon nita, khi con ran
an con chuot, né bién thanh con meo. Héi nhiéu nhat c¢6 bao nhiéu con vat
& Magic Wood khi khong con nao &n con nao nita?
T, —

7. Tam giac ABC c¢6 goc LBAC = 70°. A
Duong trung tryc ctia canh BC cat
phan gidc ngoai clia goc A tai T'. Biét
rang goc ZBAT tu, con goc LCAT

nhon, hdy tinh s6 do goc LT BC. B c

8. Xung quanh mot bo ho hinh tron cé trong 5 cay dira. Nguoi ta nhan thay
rang cac do lech chiéu cao gifta hai cay lién tiép bat k¥ luon bang nhau.
Chitng minh rang cd nam cay déu c6 cliing chiéu cao.

MYTS Mathematical Young Talent Search 16



Pap an Khéi 16p 7

1. Mot hinh vuéng va mot hinh ngi
giac déu duge vé ra phia ngoai ciia
mot tam giac déu. Tinh s6 do gbc
duge danh dau.

Loi gidi. Dé thay tam giac CAF can tai A vi AC = AF. Mdi goc trong clia
ngil gidc deu 1a 108°, nen ZCAF = 60° + 108° = 168°. Do do,
180° — 168°

LOFA=/FCA= 5

6°.
Thanh ra, ZBCIT = 60° — 6° = 54°.
Tuong tu, ta tinh duge goc ZEBA cia tam giac can ABE.

/ABE = /AEB — u — 150,

Tu do, ZOBI = 60° — 15° = 45°. Vay, goc can tim (danh dau) chinh la géc
ngoai cua tam giac C'BI tai dinh I. Thanh ra,

ZBIF = 45° + 54° = 99°.

C B
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2. Ba s6 thuc x,y, 2 théa man
lz] =3 =|y| +4 =10 — |z|.
Tim gi4 tri 16n nhat cia K = y(x + 2).
Chiing minh. T gid thiét suy ra |z| + |z| = 13. Luu y rang
x4z <|z|+|z| =13, véimoizx,z € R.
Lai vi |y| +4 =10 — |z| < 10 nén |y| < 6. Thanh ra
K <13 x6=T8.

C6 thé chon z = 13, y = 6, z = 0. Dap sb: 78.

O
A

3. Tam giac ABC can c6 AB = AC =

8 cm. Duong trung tuyén BD = 6

cm. Néu BC? = z cm, tinh gia tri D

cua x.

E
B c

Loi gidi. Ha dudng cao BE, va goi DE = k. Ap dung dinh 1y Pythagore cho
hai tam giac vuong ABE va BDFE ta dugc

BE? = AB?> — AE?, va BE? = BD? — DE*.
Thay cac gia tri do dai cho ta
BE?* =8> — (4+k)* va BE®>=06>—k°
Trit ting vé ta dude

82 —6"—(4+k)>+k*=0.
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Khai trién va tinh todn ta dugc k = 3/2. Tt do,

135 25
BE*= ", EC?*==",

4 4

Do do,
135+25 160
BC?* = /= = = 40.
4 4

Dap s6: x = 40. O

4. Trong mot can phong c¢6 26 ngudi gom nhitng ngudi 14 ngudi that tha (1a
nguoi luon noéi that) va nhitng ngudi 14 ngudi déi tra (14 ngudi luon noéi doi).

Nguoi dau tien n6i  :  "Trong phong khong c6 ai 1a ngudi that tha".
Ngusi thit hai noéi . "Trong phong c6 khong qua mot ngusi that tha'.
Ngusi thi ba néi . "Trong phong c6 khong qua hai ngusi that tha".
Nguoi cudi cing n6i  :  "Trong phong khong c6 qua 25 nguoi that tha'.

Hoi trong phong c6 tat ci bao nhiéu nguoi that tha?

Loi giai. Ta c6 nhitng nhan xét sau:

Néu mot ai d6 noéi doi, thi tat cd nhitng ngudi truée dé ciing noéi doi.

Trong phong chac chan c6 nguoi doi tra, vi néu ngudi dau tién néi that thi
theo ding 161 anh ta, trong phong khong c6 ngusi néi that (mau thuan).
Tuong tu, ta ciing két luan duge trong phong c6 ngudi that tha.

Gia st trong phong c¢6 z ngudi doi tra. Nguoi cudi ciing néi doéi da noi: "Trong
phong khong c¢6 qua  — 1 ngudi that tha", nghia la trong phong c6 it nhat
x nguoi that tha. Mat khac ngusi thi  + 1 1a nguoi that tha va ti 161 anh
ta no6i suy ra c6 khong qua x ngudi that tha. Tom lai, c6 tat cd x nguoi that
tha. Nhu vay « + x = 26 hay x = 13.

Vay trong phong c6 tat cd 13 nguoi that tha. O
5. Gia st K 1a mot bo s6 gom mudi s6 (khong nhat thiét khac nhau) sao cho

mdi s6 trong K déu bang tong binh phuong clia tat ca chin sé con lai. Hay
tim tat cd nhiing bo s6 K nhu vay.
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Hudng dan. Khong mat tinh tdng quét cé thé gia st musi sb trong tap K
c6 tha tu nhu sau
ay < az < -+ < agp.

Tir gia thiét ring mdi s6 a; déu c6 thé viét dudi dang tong binh phuong clia
chin s6 con lai nén ta c6 thé chon j = 1 va j = 10. Thanh ra

2 2 2 N 2 2 2
a1:a2+a3+...a10’ Vaa10:a1+a2+...+a9.

Tit day c6 thé suy ra ngay riang tat cd cac sé trong K déu khong am. Vi
a1 < ajp nén suy ra

ay+ a3+ +aj, <al+aj+ -+ ag.

Tiic 1a a?, < a2. Suy ra ajp < a; vi cac sd déu khong am. Tiic 1a c6 thé suy
ra tat ca cac so trong tap K bang nhau. Cho nén a; = 947, hay a; = 0 hogc

K:{(0,0,...,O), (%%%)}

6. O xit s6 Magic Wood chi c¢6 ba loai vat: ¢6 12 con ran, 23 con chuot va 31
con meo. Hé khi con ran an con meo, thi né bién thanh con chuot, nhung
khi con meo an con chuot thi né bién thanh con ran. Hon nita, khi con ran
an con chuot, né bién thanh con meo. Héi nhiéu nhat c¢6 bao nhiéu con vat
& Magic Wood khi khong con nao &n con nao nita?

1 4 A,
a;j = 5. Dap so:

]

Loi gidi. Nhiéu nhat 1a mot loai sé ton tai. D6 khong thé 1a loai meo, vi tinh
chan 1¢é clia meo va chuot luon giong nhau. vi vay, tat ca sé6 meo sé bién mat,
titc 1a can 31 lan an. Kéo theo 35 con vat sé ton tai. Mat khac, néu 23 con
meo an 23 con chudt, bién thanh con ran, thfi sé c6 35 con ran va 8 con meo.
Tiép theo, 4 con ran sé &n 4 con meo, bién thanh con chudt, va sé bi 4 con
meo an not. Tiic 13 sé con ding 35 con ran.

]
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Loi gidi 2. Goi s6 lan ran an meo 1a a, meo an chudt 1a b va ran &n chuot 1
c. Goi z,y, z 1an lugt 1a s6 ran, s6 meo, va s6 chuot. Ta c6

12—a—c+b= =x,
3Bl—a—b+c= vy, (3)
23—b—c+a= =z

Khong con nao an con nado khi trong ba sé z,y, z c6 hai s6 bang 0. Do y, 2
cung tinh chan 16, va x thi khéc tinh chan 1é véi y, z nén suy ra

3l—a—b+c=0, va 23—b—c+a=0.

Giai hé nay cho ta b = 27. Do d6, a —c =4. S6 ran 14 124+ 27 —a — ¢ =
39 — a — c. Dé s6 lugng rén la 16n nhat thi @ 4+ ¢ phai nhé nhat. Tic 1a
a+c=a—c+2c =4+ 2c nhd nhat, tic la ¢ = 0. Vay nén, dap s6 1a
39 —4 = 35. O
T, —

7. Tam giac ABC ¢6 goc LBAC = 70°. A
Duong trung tryc ctia canh BC cit
phan gidc ngoai ctia goc A tai T. Biét
rang goc LBAT tu, con goc LCAT
nhon, hay tinh s6 do géc LT BC. c

Loi gidi. Ké TH,TK lan lugt vuong goc véi AB, AC. Do goc ZBAT tu va
ZAHT = 90° nén H thuoc tia doi cta tia AB.

Vi ZC' AT nhon va ZTKC vudng nén K thuoc tia AC. Vay nén, ZHAT =
LTAK.

Suy ra, hai tam giac bang nhau ATAH = ATAK. Dan dén, TH = TK, ma
TB = TC nén suy ra hai tam gidc bing nhau TBH va TCK. Suy ra

/TBH = /TCK,

thanh ra /TBA = ZTCA.
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Do ZCAT nhé hon goc BAT nén T, B thuoc hai nita mat phing bo AC.
Doan BT cat AC tai I. Do LAIB = /TIC va LABI = /ZTCI, suy ra
/BAI = ZCTI.

Suy ra, ZBTC = ZBAC = 70°, suy ra ZTBC = 18210 — 55°,

Do ZCAT nhé hon goc BAT nén T, B thuoc hai nita mat phing ba AC.
Doan BT cat AC tai I. Do ZAIB = /TIC va LABI = /TCI, suy ra
/BAI = /CTI.

Suy ra, ZBTC = ZBAC = 70°, suy ra ZTBC = 18210 — 55°,

H

]

8. Xung quanh mot bo ho hinh tron cé trong 5 cay dita. Nguoi ta nhan thay
rang cac do lech chiéu cao gifta hai cay lién tiép bat ky luon bang nhau.
Chiting minh rang cd nam cay déu cé ciing chiéu cao.

Chitng minh. Dat |a — bl =[b—c| =|c—d| =|d—e| = |e —a| = k > 0, thi
tacoa—b=ek b—c=ek c—d=ek,d—ec = ek, e—a= ek, vii
¢; = £1. Cong tiung vé cho ta

Ozk(61+62+63+€4+65).

Do tong cic €; trén la s6 18 nén tit d6 suy ra k = 0, kéo theo a = b = ¢
d=e.

co
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HOI TOAN HOC VIET NAM
Ky thi Tim Kiém Tai nang Toan hoc treé
A

1. Cho lyc gidc deu ABCDEF, vé6i G 1a trung N

diém cta FA, con I la diém trén dudng F
chéo C'F sao cho IC = %]F. Chtng minh
rang tam giac /GE deéu. c

E

2. Biét rang a la nghiem duy nhat ctia da thic P(z) = 2® + 92 — 5; va 3 1a
nghiém thyc duy nhat ctia da thic Q(z) = 23 — 152 + 842 — 165. Chiing
minh rang o + 3 = 5.

3. Bac Du chép lén bang cac sé tu nhién tit 1 dén n. Do so suat, bac Du quén

viét mot sO ty nhién nén trung binh cong clia cac so trén bang la 22, Hoi

bac Du da quén viét s6 nao?

4. O xit s6 Magic Wood chi ¢6 ba loai vat: ¢6 12 con ran, 23 con chuot va 31
con meo. Hé khi con ran an con meo, thi né bién thanh con chuot, nhung
khi con meo an con chuot thi né bién thanh con ran. Hon nita, khi con ran
an con chuot, né bién thanh con meo. Héi nhiéu nhat c¢6 bao nhiéu con vat
& Magic Wood khi khong con nao c6 thé an con nao nita?

5. Gia stt K 1a mot bo s6 gom mudi s6 (khong nhat thiét khac nhau) sao cho
mbi s6 trong K déu bing tong binh phuong clia tat ca chin s6 con lai. Hay

tim tat ci nhiing bo s6 K nhu vay.
M

6. Cho tam giac ABC v6i D, E, F
lan lugt la trung diém cia
BC,CA va AB. Mot duong
thing di qua A cat DE, DF tai
M, N tuong tng. Goi P la giao
diém ctia BM, va CN. Ching
minh ring ba diém E,F, P
thing hang. B
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7. Xung quanh mot bd ho hinh tron c6 trong 5 cay dita. Nguoi ta nhan thay
rang cidc do lech chiéu cao gitta hai cay lién tiép bat ky luon bang nhau.
Chitng minh rang cd nam cay déu c6 cung chiéu cao.

8. Xac dinh tat ca cac sd6 nguyén duong n sao cho

n — 12 n 2n—14+ 24n
2n 3n 6n

= 1.
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Pap an Khéi 16p 8 B

oy
Q

1. Cho luc giac deu ABCDEF, v6i G la F
trung diém cta FA, con I la diém tren
duong chéo C'F sao cho IC = %IF.
Chitng minh rang tam gidc IGE deu.

D

Loi gidi. Goi O la trung diém ctia CF. Vi luc gidc ABCDEF déu va tinh
do6i xitng nén O ciing 1a tam cta lyc gidc. Ta sé chiing minh hai tam giac
IOE, GFE bang nhau.

Ta c6 OE = OF. Lai ¢6 O = OC/2 = AF/2 = GF. Mat khac, ZEFG =
ZEOI = 120°. Suy ra hai tam giac EFG va EOI bang nhau. Suy ra EG =
EI, va /GEF = ZIFO. Suy ra ZGFEI = ZFEO = 60°. Vay nén, tam giac
IGE déu.

Cac khac 1a vé luéi tam giac deu.

Nguoi dé xuat: Pham Van Thuan. O

2. Biét rang a la nghiem duy nhat ctia da thic P(z) = 2® + 92 — 5; va 3 1a
nghiém thiyc duy nhat ctia da thic Q(z) = 23 — 152 + 842 — 165. Chiing
minh rang o + 3 = 5.

Chiing minh. Vi a 1a nghiém cta da thic P(z) nén ta ¢6 a® + 9a — 5 = 0.
Luu y rang 1a 8 1a nghiém clia Q(z) nén

Q(B) = B* — 1552 + 848 — 165 = 0.
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Ta sé ching minh 5 — « cling la nghiém cia Q(x). Thuc vay, ta co
Qh—a)=05-a)* 1505 —a)® +84(5 —a) — 165 = —a® —9a + 5 = 0.

Tic 1a 5 — a 1a nghiém cta Q(x), ma [ cing la nghiém cta Q(x). Vi tinh
duy nhat nghiém thye, suy ra 5 —a = 8, titc la a + 8 = 5.

Ngudi dé xuat: Nguyén Tién Lam, Pham Van Thuan. O

3. Bac Du chép lén bang cac sé tu nhién tit 1 dén n. Do so suat, bac Du quén
viét mot s6 tir nhién nén trung binh cong clia cac s6 trén bang la %. Hoi
bac Du da quén viét s6 nao?

Chitng minh. Gia sit s6 bd sét 1a d. Khi dé, tdng S céc s6 tir nhién con lai 1a

n(n+ 1)

5 —d.

S=142+3++n—d=

Vi trung binh cong ctia cac sO trén bang 13 599/17 nén ta c6 S = 32 (n —1).
Vay nén

n(n+1) 599
M) = 2% ),
7 =gl
Luu ¥ d < n nén
599 n(n+1)
1)y > AT
A "

Bét déng thic nay cho ta n < 70. Lai ¢6 22(n — 1) < w — 1. Bat dang
thitc nay cho ta n > 69. D& S 1a s6 tu nhién thi n — 1 phai chia hét cho 17.

Nghia 1a n = 69. Tt d6 suy ra d = 19. Dap s6: 19. O

4. O x1 86 Magic Wood chi c¢6 ba loai vat: ¢6 12 con ran, 23 con chuot va 31
con meo. Hé khi con ran an con meo, thi né bién thanh con chuot, nhung
khi con meo an con chuot thi né bién thanh con rén. Hon nita, khi con rén
an con chudt, né bién thanh con meo. Hbi nhiéu nhat c¢6 bao nhiéu con vat
6 Magic Wood khi khong con nao an con nao nita?
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Loi gidi. Nhiéu nhat 1a mot loai sé ton tai. D6 khong thé 1a loai meo, vi tinh
chén 1é clia meo va chuot luon giong nhau. vi vay, tat cd sé6 meo sé bién mat,
titc 1a can 31 lan an. Kéo theo 35 con vat sé ton tai. Mat khac, néu 23 con
meo an 23 con chuot, bién thanh con ran, thfi sé c6 35 con ran va 8 con meo.
Tiép theo, 4 con ran sé an 4 con meo, bién thanh con chudt, va sé bi 4 con
meo an not. Tic 1a sé con ding 35 con ran.

[]

Loi gidi 2. Goi s6 lan rdn a4n meo 1a a, meéo an chudt 14 b va ran an chuot 13
c. Goi z, v, z 1an lugt 1a s6 ran, s6 meo, va s6 chuot. Ta c6

12—a—c+b= =z,
3l—a—-b+c= v, (4)
283—b—c+a= =z

Khong con nao an con ndo khi trong ba s6 z, ¥, z ¢6 hai s6 bang 0. Do v, z
cung tinh chén 1é, v& x thi khac tinh chan 1é v6i y, z nén suy ra

3l—a—b+c=0, va 23—b—c+a=0.

Giai hé nay cho ta b = 27. Do d6, a —c=4. S6rdn 14 124+ 27 —a — ¢ =
39 — a — c. Dé s6 lugng ran 1a 16n nhat thi a + ¢ phai nhé nhat. Tic 1a
a+c=a—c+2c =4+ 2c nhé nhat, tic 1a ¢ = 0. Vay nén, dap sb la
39 —4 = 35. O

Nguoi dé xuat: Dusan Djukic.

5. Gia stt K 1a mot bo s6 gom mudi s6 (khong nhat thiét khac nhau) sao cho
mbi s6 trong K déu bing tong binh phuong clia tat ca chin s6 con lai. Hay
tim tat ci nhiing bo s6 K nhu vay.

Hudng dan. Khong mat tinh tong quét cé thé gia st musi sb6 trong tap K

c6 tht tv nhu sau
ar < as < - < ayp.
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Tit gia thiét ring mdi s6 a; déu c6 thé viét dudi dang tong binh phuong clia
chin s6 con lai nén ta c6 thé chon j = 1 v j = 10. Thanh ra

_ 2 2 2 PN 2 2 2
CL1—CL2—|—G3+"'CL10, Va(llo—a1+a2+“’+a9

Tt day c6 thé suy ra ngay riang tat cd cac sé trong K déu khong am. Vi
a1 < ajp nén suy ra

a3+az+---+aly<al+a;++ag.

Tic 1a a2, < a?. Suy ra ajg < a; vi cac sd déu khong am. Tiic 1a c6 thé suy
ra tat ca cac so trong tap K bang nhau. Cho nén a; = 9a3, hay a; = 0 hoc

koo (L)),

Nguoi dé xuat: Nguyén Tién Lam. O

_ 1 4 A.
a; = 5. Dap so:

6. Cho tam giac ABC v6i D, E, F
lan lugt la trung diém cla
BC,CA va AB. Mot duong
thing di qua A cat DE, DF tai
M, N tuong tng. Goi P la giao
diém ctia BN, va CM. Chiing
minh ring ba diém E,F, P
thing hang.

Néu MN song song v6i BC thi dé thiy AM DB, ANDC 1a hai hinh binh
hanh. Suy ra M N = BC, dan dén M N BC ciing 1a hinh binh hanh. Nén hai
duong chéo BM, C'N cit nhau tai trung diém méi dudng. Suy ra PM = PB,
lai c6 F' la trung diem AB nén FP song song véi AM, dan dén song song
véi C'D. Tuong tu ta ciing c6 PE song song v6i CD. Tu day két luan dugc
P, E. F la ba diém thang hang.
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Néu M N khéng song song véi BC thi K la giao diém ctia M N véi EF (kéo
dai). Goi P’ 1a giao diém ctia BM v6i EF. Theo dinh ly Thales ap dung cho
hai tam giac dong dang KAF va KME, ta c6

KE ME ME PE
KF AF BF PF’

suy ra

. . CE _ AE _ KE
Lai ¢ 55 = §F = %5

CE PFE
NF  PF’
tic 1a P’, N,C thang hang. Suy ra P’ tring véi P. Vay nén P, E, F thing
hang.
Nguoi dé xuat: Nguyén Lé Phu6e, Tran Quang Hung.
7. Xung quanh mot bd ho hinh tron c6 trong 5 cay dita. Nguoi ta nhan thay

rang cac do lech chiéu cao gitta hai cay lién tiép bat ky luon bang nhau.
Chitng minh rang cd nam cay déu c6 cung chiéu cao.

Chitng minh. Dat |a — bl = b —c¢| =|c—d| =|d —e| = |e —a| = k > 0, thi
tacoa—b=eck, b—c=ek, c—d=ek, d—e= ek, e—a= ek, véi
e; = £1. Cong tiung vé cho ta

0:]{(61+€2+63+64+65).
Do tong cac ¢; trén la s6 1é nén tir dé suy rak = 0, kéo theoa =b=c=d = e.
Nguoi dé xuat: Nguyén Tién Lam. ]
8. Xac dinh tat ci cac s6 nguyén duong n sao cho

m—12 2n—14 24n
_I_

=1.

Chitng minh. RO rang, nghiém ctia phuong trinh phai 1a mot s6 nguyen
duong. Viét lai phuong trinh dudi dang

(Tn — 12)3" + (2n — 14)2" + 24n = 6",
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sau khi bién doi ta dugc
(2" —n?) (3" — 2n + 14) = (3" — 2n)(3 — n)(n — 4).
Gid stn € N. Thi 3" = (1 +2)" > 1+ 2n sao cho 3" — 2n va 3" — 2n + 14

déu duong.

Vi 2" > n? dung v6i moi n, trit v6i n = 2,3, va 4. Suy ra rang néu n 16n hon
4 ho#ic n = 1 thi hai vé trai dau (vé trai duong, vé phéi am). Vay nén ta chi
can xét cac truong hop n = 2,3, 4. Thit triyc tiép cho ta n = 4 1a nghiem duy
nhat. Dap s6: n = 4.

Nguoi dé xuat: Michel Bataille. O]
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