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Cau 1: (2,0 diém)

a) Tim didu kién cia m dé ham s y=-<"1 nghich bién trén (3; +e0).
X+m

b) Cho ham sé y =x*—2mx? —2m?+4 ¢ do thi (C). Tim m dé do thi (C) c6 ba diém cuyc tri
A; B; C sao cho ABDC la hinh thoi véi D(0; -3) va A thudc truc tung.
Cau 2: (1, 0 diém) Cho hinh chép SABC c6 SA = SB = SC = a va cac s do goc
ZASB =60°; /BSC =90 ~CSA=120°. Goi M, N, P 1a trung diém AB, BC, CA. E va F |4 hinh

chiéu caa P 1én SM va SN. Chang minh rang SB vudng goc EF.
Cau 3: (2, 0 diém) Tim tat ca ham f :R - R thoa man:
FOXEX)+ F(X).T(Y)+y-D)=F(xF(X)+xy)+y-1LVXx,yeR.

Cau 4: (3,0 diém) Cho tam giac ABC c6 duong phan giac BE, CF cat nhau tai I. Puong EF
cat dudng tron ngoai tiép (O) cua tam giac ABC tai M va N.
a) BE, CF cit (O) tai H va J. CMR ban kinh duong tron ngoai tiép tam giac 1HJ bing
ban kinh duong tron (O).
b) Goi I,;1. 1a tam duong tron bang tiép goc B va C. CMR: 1,1, ; EF; BC dong quy.
¢) Chang minhrang I.;1,;N:M clng thudéc mot duong tron.
d) Chang minh rang ban kinh duong tron ngoai tiép tam giac IMN gap hai lan ban
kinh duong tron (O).

Céu 5: (2,0 diém) Cho n=16% —4% +1 voi a la mot sb nguyén duong. Chang minh 2 -1

chia hét cho n.



Huoéng dan:

Cau 1: (2, 0 diém)
a) Tim diéu kién caa m dé ham s6 y =ﬁ nghich bién trén (3; +)
+

DPKXD: x#-m
Dé ham sb xac dinh trén (3;+) thi —-m<3 hay m>-3

m+1

Dé ham s6 nghich bién thi y' =
(x+m

~<0 VA y'=0 tai mot s6 diém hitu han trén (3;+«)

Néu m=-1thi y'=0,vx=-m va y=1 12 ham hang trén tap xac dinh.
Dovay m<-1
Vay -3<m<-1

b) Cho ham sd y =x* —2mx® —2m*+4 ¢4 d6 thi (C). Tim m dé d6 thi (C) c6 ba diém cuc tri

A; B; C sao cho ABDC la hinh thoi vai D(0; -3) va A thugc truc tung.

CO y'=4x*—4mx=4x(x*-m) =0 < x=0 hodac x*=m
Dé ham s6 ¢6 3 cyc tri thi m > 0. Khi d6 3 diém cuc tri 1a x=0;x = m;x =—/m
Thay x =0=>y = -2m* +4 => A(0; -2m° +4)
Thay x = Jm =>y = 4-3m* => B(J/m;-3m’ +4)
Thay X = —/m =>y = 4-3m? => C(-/m;-3m?+4)

= ABC la tam giac can tai A c6 truc Oy lam truc d6i xang
Do d6 ABDC 14 hinh thoi <> AD cat BD tai trung diém mdi duong.

Goi H la trung diém BC => H(0; -3m? +4)

Pé H 1a trung diém AD thi —2m? + 4+ (-3) = 2.(-3m* +4) &> m? :% =>m =g vim>0.



Cau 2: (1, 0 diém) Cho hinh choép SABC c6 SA = SB = SC = a va céac s6 do goc
ZASB =60 /BSC =90 /CSA=120°. Goi M, N, P la trung diém AB, BC, CA. E va F Ia hinh
chiéu cua P 1&n SM va SN. Chang minh ring SB S

vubng goc EF.

Tinh duoc AB =a, BC = av2,CA=a+3

Nén ta cO AB®+BC? = AC*> => ABC vudng tai B
= P |a tm ngoai tiép (ABC)

ViSA=SB=SCnénSP 1 (ABC)

Vi SAB, SBC la cac tam giac can tai S nén SE
vudng goc AB tai trung diém M, SF vudng goc BC

tai trung diém N.

C6PM L AB,SP L ABnén AB L (SPM)
= AB 1 PE
LaicOPE L SM=>PE L (SAB)=>PE L SB

CMTT:PF L SB=>SB L (HEF)=>SB L EF.

Ciu 3: (2, 0 diém) Tim tat ca ham f :R — R thoa man:



FOxF(X)+ F(X).T(y)+y-D)=Ff(xf(X)+xy)+y-1VXx,yeR
Thay x=0=> f(f0)f(y)+y-1)=f0)+y-1 (1)
f(0)+y-1 chay hét tip R nén f 14 toan anh, do d6 tdn tai ¢ sao cho f(c) = 0
Thayx=c=> f(y-1)=f(cy)+y-1
Thay y = 1 vao biéu thirc trén, ta dugc £(0)=f(c)+1-1=0

Thay f(0) =0 lai vao (1), ta duoc f(y-1)=y-1hay f(x)=x,vxeR . Thu lai thoa man.



Ciu 4: (3,0 diém) Cho tam giac ABC c6 duong phan giac BE, CF cit nhau tai I. Buong EF

cat dudng tron ngoai tiép (O) cua tam giac ABC tai M va N.

a) BE, CF cat (O) tai H va J. CMR ban kinh dudng tron ngoai tiép tam giac 1HJ bang
ban kinh duong tron (O).

Goi ban kinh cua (O) la R.
C6 H va J 1a diém chinh giita cung AC va AB nhu hinh v&
B6 dé quen thuoc 1a HA = HC = HI, JA = JB = JI

. . IH HC
Apd PL sin: 2R, = = =2R =>dpcm
P dung ST 2R sin/ZHJI  sinZHAC P

b) Goi I;1. 1a tam duong tron bang tiép géc B va C. CMR: 1,1, ; EF; BC ddng quy.

I,1. chinh la phéan giac goc ngoai cua goc A.
AD, BE, CF d6ng quy, EF cit BC tai G => (GD,BC) = -1
Phan giac goc ngoai cua A cat BC tai G* => (G’DBC) =-1 => G tring G’

=>1,1. ; EF; BC dong quy.



¢) Chang minh rang 1.;1,;N;M clng thugc mot dudng tron.
Bl,;Bl. la phan giac goc trong va géc ngoai cua goc B nén ~I1,BI, =90°
CMTT ZI,BI, =90° => 1,1.CB la tir gidc noi tiép

= Gl,.Gl. =GBGC =GM.GN => dpcm

d) Ching minh ring ban kinh duong tron ngoai tiép tam giac IMN gap hai 1an béan kinh
duong tron (O).

Ta s&¢ CM (IMN) chinh la (11,1.MN)
CO EM.EN =EA.EC = EIL.EI, => M; N; I; I, cung thuéc mot duong tron
Két hop véi ¥ ¢ ta ¢ diéu trén.
Xét phép vi tu tam | ti s6 k =2 bién H thanh 1, ; bién J thanh I,
= Bién duong tron ngoai tiép (IJH) thanh duong tron ngoai tiép (11,1,)
Do d6 ban kinh duong tron (IMN) chinh 1a ban kinh dwong tron (11,1, ) va n6 gap déi ban
kinh duong duong tron (O)

Céu 5: (2,0 diém) Cho n=16% —4* +1 véi a 1a mot s6 nguyén dwong. Ching minh 2" -1
chia hét cho n.

Pit 4% =x thi n=x?—x+1. Ta can ching minh 2*~* -1 chia chét cho x* - x+1

CO x®+1: x2—x+1=>22%"411in=>2%"_1in

Ta chi can CM: x2 —x:i4.3**

Co x*—x=4%.(4% -1

Theo LTE, v,(4% -1 =v,(4-1)+v,(3°) =a+ 1 => 4% —1:37 => 4% (4¥ -1):4.3""

Ta c6 dpcm



