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(Pé thi c6 1 trang, gom 5 cau)

Ngay thi: 26 thang 11 nam 2018
Cau 1(2 diém) Giai bt phuong trinh: x* —6x+2>2(2-x)v2x-1
Cau 2 (2 diém) Cho a, b, ¢, d 12 cac s6 nguyén sao cho a—b + ¢ —d 1as6 nguyén 1é va
chia hét a® — b? + ¢ — d?. Chang minh rang véi mdi sé nguyén duong nthia—b +c¢—d
chiahéta"—b" +¢"—d"
Ciu 3 (2 diém)Trong mit phang cho tam giac ABC khong can (AB < BC < CA) ngoai
tiép duong tron tam 1. Lay E va F lan luot trén cac duong thang AC va AB sao cho
CB = CE = BF, ddng thoi ching nam vé cing mét phia véi A ddi voi duong thang BC.
Céac duong thang BE va CF cit tai G.

1. Ching minh rang bén diém C, E, I va G cing nam trén mot dudng tron.

2. Trén duong thing qua G va song song v6i AC ldy diém H sao cho HG = AF dong

thoi H khac phia v6i C dbi véi duong thang BG.

Chumng minh rang EHG = %CAB

Céu 4 (2 diém) Tim ham sb f :N* — N* \ {1} thoa man:
f(n) + f(n + 1) = f(n + 2)f(n + 3) — 168 v4i moi n nguyén duong
Cau 5 (2 diém)Cho a, b, ¢ 1a cac s6 thuc duong théa mén a + b + ¢ = 1. Chirmg minh rang
a? b*> c?

~+—+—23(a"+b’ +c?)
b ¢ a



DAP AN
Cau 1. Piéu kién: xz%. Pat t =/2x-1 (t=0) thi2x=t>+1

Khi d6 ta c6: x*— 6x + 2 — 2(2 — x)t20 &> x> +2tx—4t=3(t* +1)+220
& (x+1) =(2t+1)° 20 & (x +3t+1)(x ~t-1)>0

& x-1>t (do x+3t+1>0;Vx2%;Vt20)

Xx>1
Véi x—1>t tacd x—1>+2x-1 < c>x22+«/§
X2 —2x+1>2x-1

Céau 2. Nhan xét: “Vdia, b, x,y, z, t 1a cac sb nguyén sao choa—blaudcciax —yvaz—
tthia—b|xz—yt”

Mat khac do:

(a+c)2 —(b+d)2 =(a-b+c—d)(a+b+c+d)i(a—b+c—d) nénsuyra
a—-b+c—d|a’—b*+c*—d*+2(ac—bd)

Ttr d6, do gia thiét nén thu dugc a—b+c—d |ac—bd @

Ta chirng minh ké't’ luén cua bai toan bang phuong phap quy nap toan hoc.

Véin =1, 2: thi két ludn hién nhién ding.

Gia thiét khang dinh dung t6in, tic 1a a—b+c—d|a"—b"+c"—d" véi ne N,n>2

Ta can ching minh a—b+c—d|a™ —b™ +¢™* —d"™* (2

That vdy, do a—b+c—d|(a+c)—(b+d)vanhin xét & trén suy ra a—b+c—d la uc cua
(a+c)(a"+c")—(b+d)(b"+d")=a" —b"* +¢"* —d"* +ac(a" +¢"*)-bd (b"* +d"?)
Nhung, do (1), gia thiét quy nap va nhan xét & trén suy ra a—b+c—d|a"—b"+c"—d"
v6i moi s6 nguyén

Cau 3. ‘ ‘ ’

1. Do AB <BC < CA nén E nam trén doan CA, F nam trén tia doi cua tia AB

Tir gia thiét, suy ra F d6i xtmg véi C qua phan giac trong cia ABC

ABC CAB + BCA

Do do CFA=CFB =90° ~—= va AIC 180" - ABC

=90° +
Suy ra tir giac AFCI ndi tiép.

Tudo AFI = ACI =¥ va C—’;\B:IAC:IFC:ICF

Do I 1a tam dudng trong ndi tiép va CB = CE = BF nén Cl L BE,Bl L CG

Vay IBE = ICF (cung phu gbc CGB). Do d6 tacd IEB = C—’;\B

Hon nira, do tinh d6i xtimg nén 1EB = IBE =90° — MGC = ICG suy ra t gidc CIEG ni
tiép.



2. Do tir gisc CIEG ndi tiép, nén EGI = ECI = % = AFI

Hon nira, do I1AB = IEB nén GEI = FAI suy ra AGEI ~ AFAI
EG_EG_AF:HG_AF_ﬂ
BI ElI Al GE GE BI

Nhung HGE = AEB = 90° +¥ = AIB suy ra AHGE ~ AAIB

Suy ra

Turdo EHG = BAI = %CAB

Cau4Taco f(x) + f(x+1) = f(x+2).f(x+3) — 168
f(x+1) + f(x+2) = f(x+3).f(x+4) — 168
Do d6 vk eN" thi f(k+2) — f(k) = f(k+3).[ f (k+4)—f (k+2)]
Suy ra rang:
f(3) — f(1) = f(4).£(6) ... f(2k). [ f (2k+1)—f (2k-1)] (@)
f(4) - (2) = £(5).f(7) ... f(2k+1). [ f (2k+2)— f (2k)] (2)
Do d6: |f (3)—f (1)|=f (4).f(6)...T (2k).|f (2k +1)— f (2k—1)|voik € N",k >2
Néu f(3) # f(1) thi f(2k+1) # f(2k-1)
Vi ‘f (2k+1)—f (2k —1)‘ 13 s6 nguyén duwong nén
[f(2k+1)—f (2k—1)|>1vaf(k) = 2, vk e N’
Do d6 [f (3)—f (1)[=2"", véi ke N' k=2
Diéu nay khong thé xay ra. Vay f(3) = f(1) suy ra f(2k+1) = f(2k-1) = a
Twong ty f(2k+2) = f(2k) =b véia, b € N',a,b>2
Giathuyét:a+b=ab—168 < ab—a—b+1=169=13% < (a—1)(b—1)=13?

b=14
< a-1=b-1=13hoic ac & b=2
b-1=1 b-1=169
b=170
Thr lai théa man.
Cau 5 Yéu cau bai toan
2 2 2
<:>a—+—+——(a+b+c)23(a2-|rb2-|rc2)—(a+b+c)2
b ¢ a
a2 b2 C2 2 2 2
<:>F—2a+b+?—2b+c+;—20+a2(a—b) +(b—c) +(c-a)

2 2 2
@(a—bb) +(b—cc) +(c—aa) 2(a—b)2+(b—c)2+(c—a)2 *)
Bét ding thirc (*) ludn dung do 0 <a, b, ¢ < 1.

Dau dang thir xay ra khi va chi khia=b=c= = . Vay bat ding thirc dugc chirng minh.

Wl






