DU AN TACH PE HSG TOAN 7

CP 5: SO NGUYEN TO - HOP SO

Dang 1. Sir dung cac tinh chit clia phép chia s6 nguyén
Ciaul. (HSG 7 huyén Ba Thudce 2022 - 2023)

a® +b* =2021(c* +347)
Cho ab, I:"drezpthfm man . Chirng minh atb+c+d la hop so.
Cau2. (HSG 7 trwong THCS Vo Thi Sau 2022 -2023)
)  (n>2)

Chumg minh rang néu = ~ Tasé nguyeén to thi 2 *11a hop 0.

Cau3. (HSG 7 huyén Triéu Son 2022 - 2023)

x>+ py?

£ A K I N n , 0 , o gt A 1A X
Cho s6 nguyén to P .Giasu 7, Y la cac so tu nhién khac =, thoa man di€u kién Y
.‘4’3 + ].l'_'.r_],Jz

Xy

=p+ |
13 cac sb tu nhién. Chimg minh rang
Cau4 (HSG 7 huyén Tho Xuan 2022 - 2023)
L : : (p+D(p-1) ,
Chirng minh rang néu P 1asb nguyén to 16n hon 3 thi p p chia hét cho 24 .
Ciau5 (HSG 7 Dién Chau Lién trueong THCS 2022 - 2023)

3 p+1

X x 2 pt2 s A A oA , -
Cho ? 1a s nguyén to 1on hon ~, biét P cling 1a s0 nguyén t6. Chung té rang

chia hét cho ©
Ciu6. (HSG 7 Thixi Thai Hoa 2022 - 2023)

, , - 2g° =17
Tim s6 nguyén 6 va ¥ saocho ¥ T

Cau7. (HSG 7 huyén Luc Ngan 2022 - 2023)

2p+1 . . v Sp+2 .
Cho ¥ va =¥ * la cac sO nguyén to 1on hon 3 . Chtrng minh rang Pt 1a hop so.

Cau8. (HSG 7 huyén Lap Thach 2022 -2023)
. . 27 + p? . .
Tim cac so nguyén to 7 sao cho P a mat sO nguyén to.
Cau 9. (HSG 7 huyén Thanh Tri; Hiép Hoa 2022 - 2023)

. X 2.2y =1
Tim s6 nguyén to Y thoaman: ©
Cau10. (HSG 7 huyén Ninh Giang 2022 - 2023)

+1

Cho ¥ 1a s nguyén t6 1on hon 3 thoa man ciing 14 s6 nguyén t6. Chirng minh rang:

(5p+1)i6

Cau11. (HSG 7 huyén Thanh Son 2022 - 2023)

2p+1 va 4p+1

\ £ 4 A1 A A LA
Tim s6 nguyén to0 ~ sao cho déu 1a s nguyén to.

Cau 12. (HSG 7 huyén Ha Trung 2 2022 - 2023)
abcd , a® - 26" =3(c% - 547 - b*)
Cho 7 la cac so nguyén duong thoa man . Chirng minh:
a+b+c+d |, %
1a hop so.
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Cau 13.

Cau 14.

Cau 15.

Cau 16.

Cau 17.

Cau 18.

Cau 19.

Cau 20.

Cau 21.

(HSG 7 huyén Lang Chanh 2022 - 2023)

p p’-2g" =17 (p+q)* +15

Cho cac s nguyén tb © va 7 thoa min:
(HSG 7 Bic Giang 2022 - 2023)

. Tinh

m; n: m=-n=n-t=a (ﬂ E.-"v'*)

t . .
Cho " 12 ba s0 nguyén t0 16n hon 3 théa man: . Ching

minh rang 4 chia hét cho 6
(HSG 7 Huyén Quéc Oai 2022 - 2023)

10p+

, , 1 , , o
Cho ¥ 1asé nguyén to 16n hon 3 thoa man cling 1a sO nguyén t0. Chirng minh rang

1 ,
3P+ ia hét cho ©

(HSG 7 TP Phiic Yén- Trwong THCS Déng Xuan 2022 - 2023)

'y , 3 o (pre1)na
Cho © 1a so nguyén to 16n hon ~ . Ching minh rang .
(HSG 7 (LDP) Hung Ha 2022 - 2023)

72

Tim mot so ¢6 ba chir so biét rang s6 d6 chia hét cho "=, cac chit sO ciia n6 sap xép theo thu

tw tir nhé dén 16n 13 16 véi 2; 5 4
(HSG 7 huyén Néng Céng 2022 - 2023)

n(n>1) n+4 . nS+16
va

e A ) ~ Nz £ A LA . : n
Cho s0 nguyén théa man la cac s nguyén t6. Chirng minh

chia hét cho °
(HSG 7 huyén Thwong Xuan 2022 - 2023)

mn=-m=-n+l

Cho e 1a hai s6 chinh phwong 1¢ lién tiép. Chimg minh rang: chia hét cho

192

(HSG 7 thanh phé Thanh Hod, 2022 - 2023; huyén Thanh Ba nim 2021 -
2022)

ChO aaba C,d ﬁ'z +-C'2 :b2+d2

a+b+c+d

1a cac s6 nguyén duong thoa man . Chting minh rang:

13 hop sb.
(HSG 7 huyén Cam Thiiy nim 2021 - 2022)

(x)=ax’ +bx” +ex+d * (5)- F(4)=2022
Cho da thte 1 vai a€N va Y Y )

7(7)- 7 (2) |

\

Chirng minh a hop so.

Cau 22. (HSG 7 huyén Kinh Mé6n 2020 - 2021)

Cau 23.

Cau 24.

Cho cac sb nguyén duong COCE oaman @ TP AT hia hét cho 2. Chirng minh
s a+b+c+d |, £
rang: 1a hop so.
(HSG 7 huyén Giao Thuy 2016 - 2017)
A hieidie gt wbT4c 4d e g :

Cho cac so nguyén duong GIEDE 62 man @ thitc+dte chia hét cho 2. Chung
s a+b+c+d+e |, £
to rang 1a hop so

(HSG 7 tinh Béc Giang 2012 - 2013)
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, , ) +2012 2
Cho ¥ 14 sé nguyén t6 16n hon > . Chimg minh ring ¥ 14 hop 6.
Cau 25. (HSG 7 huyén Hoai Nhon 2018 - 2019)

Mot s nguyén td P chia cho #2 ¢6sé du " 1 hop s6. Tim hop s ”

Ciau 26. (HSG 7 huyén Huwong Son 2017-2018 )

P m+n
m,n€ IN* m-1 - O
Cho va ¥ 1a s nguyén to théa maén: g . Chimg minh ring:
p2 =n+2
Cau 27. (HSG 7 huyén Kim Thanh, 2022 - 2023)
a’-b -4=113 -

.z 4, \ s K A A L1 s ~ p . N
Cho biét b la cac sO6 nguyén to thoa man: . Chtrng minh rang ath cling
1a mot sO6 nguyén to.

Cau 28. (HSG 7 huyén Triéu Son, tinh Thanh Hoa, 2017 - 2018)

- N - o pE2 +6 +8 +14 . < - n o
Tim s6 nguyén to P ge? , P , P , P clng la cac sé nguyén toé.

Cau 29. (HSG 7 huyén Thanh Son, tinh, truong ............... 2022-2023)

Tim c4c s6 nguyén t6 théa man (x=1)x+1) =06y~
Cau 30. (HSG 7 Tay Ho, 2022 - 2023)

plg” =(2p+q+1).(2g+ p+1)

X,y

Tim cip s6 nguyén t6 P9 thoa man

Dang 2: Ap dung dinh Iy Fermat
Ciaul. (HSG 7 quan Ha Dong 2022 - 2023)
Ll0n+l
Cho =2 +19 . Chting minh rang 413 hop s6

Ciau2. (HSG 7 huyén Vinh Lc-Tinh Thanh Hoa 2022 - 2023)

. . p q ) . pr gttt
Cho hai s0 nguyén t6 khac nhau © va °. Ching minh rang : chia hét cho
P4
Cau3. (HSG 7 huyén CAm Thiiy — Thanh Héa 2022 - 2023)
ERN TN (N B
bedeZ a*+b* =2(c - 8d*) ,
Cho 7% thda man . Chting minh atb+c+d chia hét cho 3

Cau4. (HSG 7 huyén Tam Duwong 2016 - 2017)

r 2
\ .z A A D 4. L 20+pT o, o a A
Tim céc sO nguyén to © théa man 1 cAc sO nguyén to

Caus5. (HSG 7 huyén Phu Ly 2018 - 2019)

P 2
\ . £ A A D 4. L 20+pT o, n A
Tim c4c sO nguyén to * théa man 1 cAc sO nguyén to.

Dang 3: Phwong phap phan tich
Caul. (HSG 7 huyén Yén Dinh 2022 - 2023)
ab ab- ba a>b>0

Tim s nguyén to de 1a s6 chinh phwong

Ciu2. (HSG 7 Bic Giang 2022 - 2023)
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0(x) 3 0(5)- o(4)=2023

Cho da thtrc bac ba v6i hé s6 % 1a mot sé nguyén duong va

. oM-00@) ,
Ching minh rang 1a hop s0.

Ciu3. (HSG 7 huyén Nghia Pan 2022 - 2023)

. : , 307 +1=19)°
Tim tat ca cac sO nguyén to ¥ va Y thoa man: !

Caud4. (HSG 7 huyén Yén Bai — Yén Binh 2022 - 2023)

. . . p+
Cho? 1a s nguyén to 16n hon 3. Biét ”

chia hét cho 6
Cau5. (HSG 7 huyén Thiéu Héa 2020 - 2021)

(x)=ax’ +bx” +cx+d * (5)- f(4)=2022
Cho da thtrc: / voi a€N va / /

£(7)- f(z)l

\

a hop sb.
Ciu 6. (HSG 7 huyén Tién Hai 2021 - 2022)

2022 ¢ G dyeee 92022
SO

ciing 14 sé nguyén t6. Chung t6 rang

p+1

. Chuing minh:

Cho la cac s tu nhién khac 0 thdéa man:
l + l + l +oe + l + l =]
e a e a a 5 \ I Z
1 "2 73 2021 “2022 . Ching minh rang: Ton tai it nhat mdt so trong
2022

sO da cho 14 s6 chén.
Ciau 7. (HSG 7 Truong THCS Nguyén Trung Truc 2018-2019)

’ . N A m NN 7 A [N v A
Chung minh rang néu — va = la céc sO ty nhién thi so:

sb chén.
Cau8. (HSG 7 truong Nguyén Truc 2017 - 2018)
ab _b

a,b be ¢ Tim abc.

B . \ cDs A v A A LA s
Cho d6i mot khéac nhau va #0 Bict ab la s nguyén to va

Cau 9. (HSG 7 huyén Thanh Mién, tinh Hai Duong, 2022- 2023)

p 27+ p?
Tim cac sO nguyén to ~ thoa man la s6 nguyén to.

Cau 10. (HSG 7 thanh phé Lao Cai, 2022 - 2023)

* 3
Chimg minh "€V thi ™ *"* 2 khong thé 14 s6 nguyén t6.

Cau 11. (HSG 7 huyén Phii C4t 2017 - 2018; Hoai Nhon 2014 - 2015)

\ A Y S VN T Aaq~ﬁ‘2+ﬂ',ﬂ=(}
Cho ¥ 1a 86 nguyén to. Tim tat cd cac sO nguyén ~ thda man:

Cau 12. (HSG 7 truong Nguyén True 2017 - 2018)

L ox -0t +l=2 x .
Tim ©7 bibe © " 1a nguyén t6)

Dang 4: Giai phwong trinh nghiém nguyén dua vao tinh chit sé nguyén t6
Caul. (HSG 7 huyén Thanh Mién nam 2021 - 2022)

. . +2 +4 . .
Tim s nguyén to P sa0 cho ¥ va P deu 1a s6 nguyén to.

Cau2. (HSG 7 huyén Thanh Son nam 2021 - 2022)

A=Gm+n+1)Bm- n+4) 13
a
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. . 2p+1 dp+1 _, ; .
Tim s0 nguyén to P saocho P77 va "PT qdulas nguyén to.
z (x: .y) 2.0 =7
Cau3. Tim céac cap so nguyén théaman ©  ° .
2 4.2
Y g
xX-y

Cau4. Tim cac s6 nguyén duong Y Sa0 cho 1a s6 nguyén dwong va 1a udc ciia 1995.
Dang 5. Cac bai toan vé hai sé nguyén t6 ciing nhau
Caul. (HSG 7 huyén Nga Son -Thanh Héa 2022 - 2023)

p+2 p+6 p+8 p+l4

Tim sO nguyén to P sa0 cho cling 1a sO nguyén to.

Cau 2. (HSG 7 huyén Song L6 — Vinh Phiic 2022 - 2023)

Tim sO nguyén to P sa0 cho

Cau3. (HSG 7 huyén Yén Thé - BG 2022 - 2023)

2 2
+4 -4 : X
Pr%0a P77 ddua sé nguyén 6.

-2 p+2 +2

Cho ¥ 1as6 nguyén t6 thoéa man P va déu 1a s6 nguyén tb. Hoi 1a sb
nguyén t6 hay hop sb.
Cau4. (HSG 7 huyén Quang Trach nam 2021 - 2022)
n(n+1)
Chtrng minh rang: V&i moi neN thi 2n+l va 2 13 hai s nguyén t6 cting nhau.
Cau 5. (HSG 7 nam 2021 -2022)
Plx)=l+x+x? +x7 + 20+ 4000 4 00
Cho hai da thire ) =1 F XY A A
CO(x)=1- x+xt- X xt- - X 0
a
1 R .
P|;+Q; —a,bheMNa b
Gi4 tri ciia bidu thic '~ '~ 6 dang biéu thtc hitu ti 1a 7 14 hai s6

. :5
nguyén to6 cung nhau. Chirmg minh ‘2

Cau 6. (HSG 7 huyén Vinh Twong 2015 - 2016)
(a,b) -1 ‘ (GEMT!me):l
Cho . Chiing minh rang
Tai liéu duogc chia sé bo1 Website VnTeach.Com

https://www.vnteach.com
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