SO GIAO DUC VA PAO TAO KY THI CHON POQI TUYEN THAM DU
QUANG NGAI KY THI CHON HSG QUOC GIA NAM 2018

Ngay thi: 26/10/2017
Mon thi: Toan
Thoi gian 1am bai: 180 phut

PE CHINH THUC

Bai 1. (5 diém)
a) Cho ¢ 1a sd thuc thudc khoang (0;1) va day {un}n21 thoa man diéu kién

U, ,—u ,|<qlu, —u {un} 6 gi161 han hiru han.

b) Cho ddy {v,}

xac dinh bo1 O<v, #1 va v = ,Vn2>1. Ching minh

nzl 24y

n

rang day {vn} c6 gidi han hiru han va tinh limv, .

Bai 2. (5 dtem)
Tim s6 nguyén duong n nho nhat dé 57+ chia hét cho 72/,

Bai 3. (5 diém)

C6 bao nhiéu b sap thir tw (a,b,c); v6i a,b,c 1a cac s6 nguyén duong théa man
diéu kién [a,b,c]=2%3"5"? (Ki hiéu [a,b,c] 1a bdi chung nhé nhét cia ba so nguyén
duong a,b,c).

Bai 4. (5 diém)

Cho tam giac nhon 4BC cé B, C cb dinh, A thay d6i. Phia ngoai tam gidc ABC
dung cac tam giac ABD, ACE vudng cén tai A va hinh vuong BCFG. Dung tam giac XAB
vudng can tai X (X khac phia véi D ddi v6i duong thang 4B), tam giac YAC vudng cin tai
Y (Y khéc phia voi E déi v0i duong thang AC).

a) Chung minh rang 3 diém D, Y, F thang hang.

b) Cac dudng thang DY, EX cit nhau tai P. Ching minh rang duong thing AP
ludn di qua mot diém cb dinh khi 4 thay doi.

e Thi sinh khéng dwoc sir dung tdi liéu va may tinh cam tay.
o Can b¢ coi thi khong giai thich gi thém.
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Bai 1. (5 diem)
a) Cho ¢ 1a s6 thyc thudc khoang (0;1) va day {u,}  thoa man diéu kién
u,,—u,|<qlu,. —ul|, ¥Vn>1. Ching minh ring day {un} c6 gidi han
htru han.
b) Cho day {vn}  xacdinhboi O<v =l vavy, = 5 ,Vn >1. Chliing
"= ! +v,
minh day {vn} 0 gi61 han hitu han va tinh limv, .
a. Ta co
un+k - un = un+k - un+k71 + un+k71 - un+k72 +...t un+1 - un
< q( un+k - un+k71‘ + un+k71 - un+k72‘ Tt un+l - un ) 1 dlém
< (qk +q q) u,, —u,
< (qk +q" L+ q)q”_2 ‘uz _”1‘
qn—l (1 _ qk)
e )
—q 1 diém
n-1
q
< U, —u
1— q | 2 1|
Vi limg” =0 nén Ve >0,3N, e N sao cho |u,,, —u,|<&,Vn>N,,Vk >0 7
Do d0, theo tiéu chuan Cauchy day {un} c6 gi161 han hitu han. I diém
Taco {v,} la day s6 duong.
3 _
2+4v,,, 2+v,| |(2+v,.)(2+v,)| 4 iem




Theo cau a), day {vn} hoi tu va tinh dugc limv, =1.

1 diém

Bai 2. (5 diém) o ,
Tim s6 nguyén duong n nho nhat @€ 5"+ chia hét cho 72774,
Nhan xét n>3, 5°=-1 (mod 7) va ord;(5)=6 1 diém
Nén 5"+1 chia hét cho 72°/% suy ra 5"=53.5"3=-1.5"3=-1(mod 7) q
hay 5"3=1 (mod 7) suy ra 6|n-3 hay n=6k+3. 1 diém
Ta tim k dé cho 720'8| 553+1 hay vy( (5°)**1+1)> 2018. 1 didm
Theo dinh Iy LTE ta c6 v( (53)** 1 +1)=v:(53+1)+v:(2k+1)=1+v:(2k+1)
Hay v7(2k+1)= 2017 suy ra 2k+1=7".t v&i m,t 1a cac s6 nguyén duong 1 diém
m=2017 va tlaso lé.
Khi d6 n=3.7"¢ nén sé nguyén duong n nho nhét 1a n=3.72077. 1 diém
Bai 3. (5 diém)
C6 bao nhiéu bd sap thw ty (a,b,c), v6i a,b,c 1a cic sO nguyén

duong thoa mén diéu kién [a,b,c]=2°3"5"7 (ki hiéu [a,b,c] 14 boi chung
nho nhit cta ba s6 nguyén duong a,b,c).
Dit a =235, b=2"3"5% ¢=2935%, ’
0<a,b,c <3, 0<a,,by,,c, <5 0<a,b,c, <7. 1 diem
Ta ¢ [a,b,c]=235" khi va chi khi
max{a,,b,c,} =3,max{a,,b,,c,} = 5,max{ay,b;,c;} =7.
Ta dém tat ca cac b co thir tu gdm cac sd nguyén khong 4m (ay,b,¢,) sao v
cho max{a,,b,¢ | =3. Dit:  di€m
A= {(al,bl,cl) eLxLxZ|a, =3,0=b,¢ S3}
B={(a,,b.,c,) € ZxLxZL|b =3,0<a,c <3}
C= {(al,bl,cl) €ELXLXL|c =3,0<a,b < 3}
Khi d6, AUBUC 1a tap hop tit ca cic bd co thir ty gdm cac sd nguyén
khong 4m (a;,b;,¢;) sao cho max{a,,b,c | =3.
Ta co |4 =|B|=|C|=16,|4nB|=|BNC|=|Cn4|=4]4nBNC|=1. 7

1 diém

Do d6
|[4UBUC|=(|4|+|B|+|C|)- (|4 B|+|BNC|+|Cn4|)+|4nBNC|=37.




Vay s0 tat ca cdc bo 6 thir tw gom céc s6 nguyén khong am (a;,b,¢;) sao
cho max{a,,b,¢,} =3 bang 37.

Tuong ty:
SO tat ca cac b ¢ thur tu gom céac s6 nguyén khong dm (a,,b,,c,) sao cho | 1 di€m

max {a,,b,,c,} =5 bang 91.

S tat ca cac bo co thir ty gdm cac sd nguyén khong am (as,by,c5) sao cho
max {a;,b;,¢;} =7 bang 169.

Theo quy tdc nhan s6 tit ca cac by so nguyén duong(a,b,c) thda man bai | 7
to4n bing 37x91x169 = 569023. I diem

Bai 4. (5 diém)
Cho tam gidc ABC ¢6 B, C ¢ dinh, 4 thay d6i. Phia ngoai tam gidc ABC
dung cac tam gidc ABD va ACE la c4c tam giac vuong can tai 4 va hinh
vudng BCFG. Dyung tam giac XAB vudng can tai X (X khac phia v6i D dbi
v6i duong thiang 4B), tam giac YAC vudng can tai ¥ (Y khac phia véi E dbi
v6i duong thang AC).

a. Chung minh rang 3 diém D, Y, F thang hang.

b. Cac duong thang DY, EX cét nhau tai P. Chtirng minh rang dudng
thang AP ludn di qua mot diém cd dinh khi 4 thay doi.

A e 1 diém

Phép quay Q" : F — B vaphép quay Q%" :B—>D.

Do do 0 0F :F - D.

Goi Y’ 1a tim ctia phép quay Q7" .0 .

Theo tinh chat tich ctia 2 phép quay, ta ¢6 (AC, AY')=45" va
(CY'.CA) = 45"

Suy ra tam giac Y’AC can tai Y.
SuyraY'=Y.

Dodé O :F > D. 1 diém
Nén D, Y, F thang hang. Hon nira, ¥ 13 trung diém DF.




T
Tuong ty cau a, ching minh duoc X 13 trung diém cua EG.
Goi M = AGNDF,N = AF N EG.
Vi aBAG ~aBDF nén /BAG = /BDF . Do @6, tir gidc BDAM ndi tiép.
Suyra BM | DF .
Tuong tu, CN L EG.
Do d6, 6 diém B, C, F, G, M, N cung nam trén dudng tron ngoai tiép hinh
vuong BCFG.
Goi T 1a giao diém cua tiép tuyén tai F va tiép tuyén tai G ctia dudng tron
ngoai tiép hinh vudng BCFG.
Ap dung dinh ly Pascal cho 6 diém B, C, F, G, M, N ta duoc A, P, T théng
hang.
Vay dudng thang AP ludn di qua diém T c6 dinh.

1 diém

1 diém

1 diém




