SO GDDPT NINH BINH PE THI CHON HQC SINH GIOI THPT CAP TINH
Nam hoc 2018 — 2019

MON: TOAN
Ngay thi 11/09/2018
(Thoi gian lam bai 180 phut, khong ké thoi gian giao dé)

PE THI CHINH THUC

Dé thi gom 04 cdu, trong 01 trang

Ciu 1 (6,0 diém).

2
\ 1
)X+ xy+yi—2) =2 NY T
Giai hé phuong trinh: (=Y Xy Ty -2) nX+,/X2 +1-
35 2x=3"+2y+1
Céu 2 (4,0 diém).

r A 5 ~ A + A 2 3
Xét sy hoi ty cua day so (x,) biet x,=2, x,,, :—+£2 VneN.
X, X

Céu 3 (6,0 diém).

Cho tam giac ABC ndi tiép dudng tron tim O. Dyng ra phia ngoai tam giac ABC cac
hinh binh hanh ABMN va ACPQ sao cho tam giac ABN dong dang véi tam giac CAP. Goi
G 1a giao diém cua AQ va BM, H 1a giao diém ctia AN va CP. Pudng tron ngoai tiép cac
tam giac GMQ, HNP cét nhau tai E va F (E nim trong dudng tron (O)).

a) Chting minh rang ba diém A, E, F thang hang.

b) Chirmg minh rang bdn diém B, C, O, E cung thuéc mot dudng tron.

Céu 4 (4,0 diém).

Ban Thanh viét 1én bang cac sd 1, 2, 3,..., 2019. Mi mot budc Thanh x6a hai s6 a va

b bat ky trén bang va viét thém s . Chung minh rang du xéa nhu thé ndo thi sau

a+b+1

khi thye hién 2018 budc trén bang ludn con lai sb 2019 -



Noi dung

Piém

6 diém

+4y7 +1
(x—y)(x2+xy+y2—2):2lny— 1
x+/x+1 ()

3 2x=3"+2y+1 (2)

Diéu kién xac dinh: x,y e R.

Phwong trinh (1) S X —y =2(x—y)=2In(y++y> +1)=2In(x +/x> +1)

o X —2x+2In(x+Vx* +1) = y* =2y +2In(y++/y* +1)

Xét f(t)=1 —=2t+In(t+~t* +1), ta co:

fl(t)=3"-2+ 2
V2 +1

+217-3

=" +1)+ L
JE+1 NP+

>2*>0VieR

Suyra f(¢) laham s& dong bién trén R .

Do do (l)cf(x):f(y)cwc:y

Thay x =y vao phuong trinh(2) ta dugc 3" (2x—1)=2x+1 (3)

Nhan xét: x :% khong la nghiém cua (3)

2x+1

=0
x—1

Do d6 (3)< 3" —

Xét g(x)=3" - 2x  ta c6:

4
() =3 In3+——
£(x) 2x-1)?

= /(1> 0 Vxe (i) U3 +0)

Suy ra g(x) dong bién trén mdi khoang (—oo;%), (%;Jroo)

Suy ra phuong trinh (3) c6 khong qua 2 nghiém.

Ma g(l) = g(—l) =0 do dé(3)cc') dung 2 nghiém la x ==*I.

Két luan: Tap nghiém ctia hé 1a {(1;1);(-1;—1)} .

4 diém

Nhan xét:x, >0 VaeN'.

bat g(x)= % +§, ta c6 g(x) nghich bién trén (0;+o0)

Do g(x) nghich bién trén(O; +oo) nén gog la ham dong bién trén (0; +oo) .

Suy ra (x2n ) don diéu.

4443 N 324243

Ma x X, =————— > X
1 4 2 (4+\/§)2 0

<X,




Do do (xz,l) la day don diéu tang.

Suyra x, 22 VneN.

Gia st ton tai gidi han limx, =a

=limx,, =a=a>2 (¥).

Tk limx, =a va x,, :£+£§, cho n dan dén vo cung ta dugc: a :%+£§.
X, X, a a
a:g+£3<:>(a—\/§)(a2+a 3+1)=0
a_a
Sa=+3

Suy ra a <2 (Mau thuan)

Vay day (xn ) khong hdi tu.

6 diém

D

a. 3,5 diem

Goi (O1), (O2) Ian luwgt la duong tron ngoai ti€p cac tam giac GMQ, HNP suy ra EF
la truc dang phuong cta (01), (O2).

Goi D la giao diém ctia BM va CP suy ra AGDH la hinh binh hanh

Vi AABN ~ ACAP = (AB, AN) = (CA, CP)

(BA, BD) = (AB, AN) = (CA, CP) = (CA, CD)

= A, B, C, D dong vién.

Suy ra (CA, CB) = (DA, DG), (AB, AC) = (DG, DC)=(GD, GA)

suy ra hai tam giac ABC va GAD doéng dang.

AB GD AH
— - -

AC GA AG
AB _CP

Ma AABN ~ ACAP = —=——
CA AN




AH _CP _ AQ
AG AN AN

— AH.AN = AG.AQ

= P, P

10 = tano,)

Ma EF la truc dang phuong cta (O1), (02) = A € EF .

Vay A, E, F thang hang,.

b. 2,5 diém

Goi F'=MNNPQ.
Ta c6: (F'M,F'Q)= (4B, AC)=(GM,GQ).

Suyra F'e(0,). Tuong tu F'€(0,).Suyra F'=F.

Ta c6 E, F, M, G dong vién = (GB, GE) = (GM, GE) = (FM, FE)= (AB,AE)

suyra A, B, E, G dong vién

Tuwong tu A, C, E, H dong vién.

Suy ra (EB, EC) = (EB,EA) + (EA, EC) = (GB, GA) + (HA, HC)

- 2(DB,DC)

Ma A, B, C, D dong vién suy ra D thudc (O) = (OB, OC) = 2(DB, DC)

— (EB, EC) = (DB, DC)

Suy ra B, C, E, O dong vién.

4 diém

Vé6imditap T ={a;a,;...;a,} cacsd viét trén bang thi dit

o {io o 2

= A({1;2;---;2019}) =2020

Ta thay: (l+lJ(%+1j=M

a ab

1

:m
a+b+1

+1

Suy ra néu xda hai s6 a va b va thay boi ,tap T bién thanh tap 7" thi

a+b+1
A(T)=AT").
Gia str sau khi thuc hién 2018 budc ta duoc s& thuc x ta c6: 4({x}) = 1122020
X
1
2019




SO GDPT NINH BINH PE THI CHON HQC SINH GIOI THPT CAP TiNH
NAM HQC 2018 - 2019
PE THI CHINH THUC MON: TOAN
Ngay thi:12/09/2018
(Thoi gian 180 phuat, khong ké thoi gian phat dé)
Pé thi gom 04 cdu, trong 01 trang

Céu 1 (4,0 diém).
Cho da thirc P(x) c6 hé sb nguyén va a, b, ¢ 1a cac sé nguyén thoa man P(a)=1,

P(b) =2 va P(c) =3. Ching minh rang: a + ¢ = 2b.

CAu 2 (5,0 diém).
Cho ba sé thyc duong a, b, c. Chimg minh bit dang thic:

(a+b+c)(l+%+lj+4ﬁﬂ%29+4\/§.
a C a” + +C

CAu 3 (6,0 diém).

Cho t&r giac 16i ABCD ndi tiép trong dudng tron (O), dudng tron tam I tiép xtc véi
céc tia AB, AD lan luot tai E va F, déng thoi tiép xuc trong voi duong tron (O) tai diém T.
Hai tiép tuyén tai A va T ctia dudng tron (O) cét nhau tai K. Cac dudng thang TE, TF lan
luot cit dudng tron (O) thir tu tai cac diém M, N (M, N khac T).

a) Chtng minh rang ba diém K, M, N thing hang.

b) Pudng phan giac ctua goc BAC cat duong thang MC tai P, dudng thang KP cat
duong thang CN tai Q. Chimg minh rang: Néu N 1a tdim duong tron ngoai tiép tam giac
ADQ thi ban kinh dudng tron néi tiép cac tam giac ABC va ACD bang nhau.

Ciu 4 (5,0 diém).

Véi s6 n nguyén duong, dit f(n) 1a sé wdc nguyén duong cua n. Xét tap hop
G={neN":f(m)<f(n),VmeN,0<m<n} vagoi p, 1a sb nguyén t6 thiri (ie N").

a) Chimg minh rang: Néu n thuoc G va p, 1a wéc nguyén té cia n thi (p,p,...p, ) 1a
udc cua n.

b) Véi sb nguyén td p,., golt k, M la cac s nguyén duong théa min 2" >p, va

M = (p,p,...p,,)°*. Chimg minh rang: Néu n > M va n thudc G thi n chia hét cho p,_.



Céu Noi dung Pi€m
Vi P(b) =2 nén ta co P(x)z(x—b).q(x)-i—Z voi q(x)eZ[x].
Suyra1:P(a)=(a—b)-q(a)+2j(a—b)-q(a)z—l

1 3=P(c)=(c=b)-q(c)+2=(c—b)-q(c)=1
‘f Via-b, c—b,q(a), g(c) la nhiitng s6 nguyén nén a —b va c — b la wéc cua 1.
diem , a-b=1 . la-b=-1
Ta co P(a);tP(c):>a;tc.Suyra: hoac
c-b=-1 c—b=1
=a+c=2b
(a+b+c)(1+1+ j \/_m>9 42
a b ¢ a~+b +c
c>(a+b+c)(l+—+lj—9:4\/§ \/_w
a a’+b’+c’
b)) (=) ) pla=bf sla=cfelb=e]
ab bc ca a+b*+c’
VR (a=b) _(a=c)
Khong mat tinh tong quat giast a>2b2>2c = 5 <
c
Ap dung bat ding thitc Chebyshev ta co:
(a-b) (a—c) :
e (b+c)=2[(a=b) +(a=c)’|
—bY _eV 2| (a=b) +(a-c)
2 | _(a=b) (ae)  2[(a=b) +(a=c)] o
ab ac a(b+c)
5 Déng thiec xay ra khivachib=c

digm | Mat khéc theo bat dang thtiec AM - GM: 2(a2 +b° +c2) >2a’ +(b +c)2

iem

> 2\/§a(b+c)

2 22

>
a(b+c) S at+b+C

2 (abf +la=e | o DRICED)

a(b+c) a’ +b* + ¢

Suy ra 2)

Dang thtkc xay ra khi va chi khi a=b = c hoéc a2 =b+c

a> +b* +¢* > 3be > 22bc (Viazb=c)

:(bb ) SUN ;I o ( )2 3)

a’+b*+¢?

Tt (1), (2), (3) suy ra BDT (*) duing. Suy ra diéu phai chitng minh.




D4u bang xay ra khi @ =b = ¢ hoéc a = \2b =+/2¢ va cac hoan vi.

a) 3,0 diém

Phép vi tw tam T, ti s k bién duong tron (/) thanh dudng tron (O).

Khidévi T, E, M thanghangva E€(I), M €(O) nén V; :Er> M

T, F, N thfmghéngvé Fe(]), NE(O) nén VTk:F|—>N

Goi L 1a giao diém cta AT va (I)suy ra V} : L+ 4

Tiép tuyén tai £, F' cua (1 ) va TL dong qui tai 4

3
= TELF 1a tt giac diéu hoa.
6
didm Phép vi ty tam T, ti s6 k bién t& giac TELF thanh TMAN nén TMAN la t& giac

diéu hoa.

Suyra K, M ,N théng hang.

b) 3,0 diém

T /E // OM nén OM 1 AB = M la diém chinh giita cung 4B cua (O).




Tuwong ty: N la diém chinh gitta cung AD cua (0) .

Phan giac goc BAC cit CM tai P, ma CM la phan gidc géc ACB nén P la tAm
dwong tron noi tiép tam giac ABC'.

Ngoai ra, O thudc CN 1a phan gidc géc ACD va NQ = NA= ND nén Q la tim
duong tron noi ti€p tam giac ACD .

Goi 7, r, laban kinh cac duong tron noi ti€p cac tam giac ABC va ADC.
DoK, P, Q thing hang nén theo dinh ly Menelaus cho tam gidc MCN véi cat
PC KM ON _ 1

PM KN QC

tuyén K, P,Q ta co:

Tam gidc AKAM ~ AKNA.

Mat khac:

KM KM KA _(AMY
N KA KN \AN )’

OC AM sin ACM L — o
= = —— = QC.sin NCA=PC.sin MCA .
PC AN  sin ACN

Suy ra

Suy ra 7, =r,. Ta c6 diéu phai chiing minh

a) 3 diém

diéem

Giasa n=phph . pl (k eNi=la) = f(n)=k +)k,+1)...(k, +1)

Gia st n chiahét p, , ton tai i théaman 1<i<m < ama n khong chia hét cho p,.
Suyra k, 2Lk =0

. n .
Xét n, =—.p, taco:

m

. B (k,+2)k, 2k,
o <nva ) =IO e T a an - @k 1

Do k, >1= 2k, >k, +1 nén f(n,)> f(n) mau thuan.

Vay n chiahétcho p, véimoi i=1,2,...,m.

b) 2 diem

Xét ne G van> M . Gia st n khong chia hét cho p, thi moi wdc cua n déu thudc

tap {1 Posreeos Py} -

(That vay, gia stt n c6 wéc p, > p,, thitheoy (a) n chia hét cho
plapza”"pm,'u,pj . Méu thugn)

Suyra n=plipl. . phr (k eNi=1,m-1)

Vin>M néntontaii: 1<i<m—1 saocho k, >2k.

g n._. k k
béat ny=— vany=n.p,.Do p; 22" > p suyran,<n.

i

f(n)=(k, +1)(k,+D...(k, +1)
f(ny) =k +1)(k,+D...(k_, + Dk, -k +1)(k,, +1)...(k, +1).2

Vik +1>2k = 20k —k+1)>k +1 = f(n,)> f(n). Mau thuan.
Vay c6 diéu phai chitng minh.
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