SG GIAO DUC VA DAO TAO KY THI LAP DOI TUYEN HOC SINH GIOI CUA TiNH
TINH QUANG NINH DU THI CHON HOC SINH GIOI QUOC GIA THPT NAM 2020
DE THI CHINH THUC Mbn thi: TOAN

Ngay thi: 02/10/2020

Thoi gian lam bai: 180 phait, khong ké thoi gian giao dé

(Dé thi c6 01 trang)
Bai 1: (5 diém)
Cho cac s6 thuc a, b, ¢ € [1;2], chiing minh ring

1 1

Bai 2: (5 diém)
V6i mbi s6 nguyen duong n, xét da thite: P,(z) = 2™ + (x — 1)" — (z + 1)"™.

a. Chting minh rang v6i mdi n nguyén duong, da thitc P,(x) c6 duy nhat mot nghiem duong,
ky hiéu la r,, va r, < r,.1,Vn € N*.

b. Tinh lim .
n

Bai 3: (5 diém)

Cho tam gidc ABC noi tiép duong tron (C) c6 AB > BC'. Cac diem M, N lan lugt ndm trén
cac canh AB, BC sao cho AM = CN. Goi K la giao diém clia cac duong thing M N va AC, P
va Q lan lugt 1a tam duong tron nai tiép tam giac AM K va tam dudng tron bang tiép géc K cla
tam giac CNK. Goi S la diém chinh giita cung ABC ctia (C). Chiing minh ring SP = SQ.

Bai 4: (5 diém)

a. Cho cac s6 nguyén duong a, k v6i a > 2. Chitng minh réng k | ¢ (ak — 1), trong do6 ¢ la phi

ham Euler.

b. Cho s6 nguyén m > 2 va p la mot s6 nguyen to6 khong 13 u6c ctia m nhung p 1a uée cla

¢(m). Chiing minh rang ton tai s6 nguyéen t6 ¢ sao cho ¢ = 1 (mod p).
c. Cho p la mot s6 nguyen t6. Chiing minh rang c6 vo han sé nguyén t6 dang pk + 1.
HET —

- Thi sinh khong dugc st dung tai lieu va mdy tinh cam tay.

- Cdn by coi thi khong gidi thich gi thém.






SO GIAO DUC VA DAO TAO
TINH QUANG NINH

DE THI CHINH THUC Mbn thi: Toan

Ngay thi: 02/10/2020

(Hudng dan nay cé 04 trang)

HUONG DAN CHAM THI LAP DOI TUYEN HSG CUA TiNH
DU THI CHON HSG QUOC GIA THPT NAM 2020

Bai So luoe i gidi Diém
1(5,0d) | Ap dung bat ding thitc AM - GM, ta c6 1.5
1 1 1 1
a+b+ec>3Vabe va —+ -+ - >3¢)—,
a b ¢ abc
1 1 1 2 s
suy ra (a4 b+ c) P S > 9. Dang thitc xdy ra & a=b=c € [1;2].
a c
11 1 a 1 b ¢
b —+-4+—- 1 <10 (b —+ =)+ -+ - < T7(%). 1
(a+ +c)( +b+ )_ (+c)<bc+a>+c+b_(*)
1
Ta chiing minh: b_ —|— 5 —|— & (a—c¢)(a—b) < 0. Mudn vay khong mat
c
tinh tong quat ta gia Su’ a & s6 nam gitta hai s6 b va c.
1
b 5 1 b
Mait khac, - + ¢ < — — < - < 2 ludn ding.
c b 2 2 "¢
1
1 1 b ¢
= VT < (b -+ - -+ -
(x) < ( +c)(b+c>+c+b
Y S
N c b) ™~ 2
Dang thitc xay ra < a=b=2,c =1 hoiic a = ¢ = 1,b = 2 vA céac hoan vi. 0.5
2(5,0d) | a. Ta s& chiing minh bang quy nap. Thit tryc tiép, thay dung véi n = 1; 2. 1
Gia sit ménh de dang Vn < k, k € N*. 1
Xét Ppyq(x) = a8 4+ (2 — 1)k — (2 4+ 1)F*! x4c dinh va lien tuc trén [0; +00).
Dé thay P, (z) = (k+1).Py(z) =0z =1, >0,
P 1(0) =0
o+1(0) , lim Ppyq(z) = 400
P (0) = =2 T+




So luge i gidi

Bi11(0) o0

Pry1(ry)

Dua vao BBT, trén (0; +00) ton tai duy nhat riq > ry 0 Peq(rge1) = 0.

= Pi1(7) ¢6 duy nhat mot nghiem duong ry, 1 va ry,1 > 7 = dpem.

b. Xét ham s6 f(z) =1+ e * — e” nghich bién trén R.

f(x):()(:)lenl—g\/g

ORI )
12" (12))

= l4+e*—e€"= f(s)

V6i moi s > 0 ta co

e
)

lim

1
V6i moi 0 < € < — nho tuy ¥
Lo

< 0 nén ton tai

n
ae
Chon s = 1 _I‘OEQ:O > Zp thi f(S) < f(on) = 0= lim <E>Sn
S

n n
mEN*SaochoVn>n1tacéPn<—)<O=>—<7“n,‘v’n>n1
S s

0.5

11
:>T—>—:——e,‘v’n>n1.
T
p, (2
Chon s = — < zg= f(s) > f(xg) = 0= lim <S>
' 1+€Z’0 (2)71
s

n__ s xg
. . n n
ny € N SaochoVn>n2tac0Pn<—>>O:>—>Tn,Vn>n2
s S
Tn 1

< —=—+4€Yn > ns.
n s I

> ( nén ton tai

Tt trén suy ra: Vn > max{ni;ns} ta c6
n Zo

.1 1
Nhu vay lim % = — = —

n o 1n1+\/5.
2

< €, v6i € > 0 nho tuy y.

0.5




Baz So luge loi giat Diém

3(5,0d) | ASAM = ASCN (c.g.c) = SMB = SNB = SBNM noi tiép. 2

SMEK = SBC = SAK = SMAK noi tiép (Ch).

S/CTV = S/AJ\\/[ = S/f(TV = SNCK noi tiép (Cy) va R,y = Rcy).

Goi U la diém chinh giita cung AM ctia (Cy), V 1a diém chinh gitta cung CN 1

cta (Cy), do Ricyy = Ricy) va AM = CN = UA = VC,SU = SV dong thoi

U,V, P,Q cing nam trén duong phan gidc trong clia NKC.

Mit khac UA=UP,VC =V Q 1

= ASUP = ASVQ (c.g.c) suy ra SP = 5Q. 1
4(5,0d) | a. Dat m = a* —1 thi ¢ = 1 (mod m). Goi h = ord,,,(a) thi h | k va h | o(m). 1

Do h | knén h < k.

Miit khac: o = (mod m) nén a" > 14+ m=ad" suyra h > k. Tt dé ta c6 1

h =k suyrak|p(m)=p(a* —1).

2 t . t .
b. Gia sit m c¢6 phan tich tieu chuan m = [] pf thi ¢(m) = [ p¥ (ps — 1). 1
i=1 i=1
t
Do p la uée ctia ¢(m) nhung khong la wéc ctia m nén p | [[(p; — 1).
i=1
Tu day suy ra ton taii € {1;2;...;t} sao cho p | p; — 1 hay p; = 1 (mod p). 1




Bai So luge i gidi Diém

c. Gia stt ¢6 hitu han s6 nguyén t6 dang pn + 113 ¢1, ¢, . . ., Qi. 1
bat a =pqiqa ... qx, m = a? — 1.

Theo a, p | p(a” — 1) hay p | ¢(m). Do p la u6c ctia ¢(m) nhung khong 1a uée
ctia m nén theo b, ton tai sé nguyen t6 qxy1 sao cho g1 = 1 (mod p), trong
d6 qr41 1a mot wée nguyen to clia m = a? — 1.

RO rang qry1 # ¢, Vi < k, vi néu trai lai thi g1 | @ hay qryq | 1, vO 1y

Vay gid st 13 sai, tiic 14 c6 vo s6 s6 nguyén té c¢6 dang pn + 1.

Huéng dan khi cham:

1. Huéng dan cham nay chi trinh bay so luge bai gidi. Bai lam ctia hoc sinh phéai chi tiét, lap
luan chit ché, tinh toan chinh xac méi duge diém t6i da. Céc cach giai khac néu ding van
cho diém. T cham trao ddi v thong nhat chi tiét nhung khong duge qua sé diém danh cho

cau, phan do.

2. C6 thé chia diém thanh titng phan nhung khong dudi 0,25 diém va phai thong nhat trong

ci to cham. Diém toan bai 1a tong s6 diém cac phan di cham, khong lam tron diem.

3. Moi van dé phat sinh trong qua trinh cham phai dugc trao doi théng nhat trong ca té cham

va ghi vao bién ban.

SO GIAO DUC VA PAO TAO QUANG NINH




