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Cau 1:(4.0 diém)
Cho da thirc P(x) bac 2n; a & b 1a cac sb thuc bat ky. Ching t6 rang:
a) Néu P(x) c6 2n nghiém thyc phan biét, thi da thic
P(x)~ (atb)P'(x)+abP"(x) cling c6 2n nghiém thuc.
b) Néu P(x)>0 0 x thi Q(x)>0 Ux, v4i da thirc
Q(x)=P(x)+ aP'(x)+a’P"(x)+...+a”"P*”(x)
Cau I1:(4.0 diém)
Cho day s6 { x,} : x,=2; x,=3x,,+2n’-9n*+9n-3;n0 N*;n2 2,

p-
Chirng minh ring v&i mdi s6 nguyén to p thi z X; chia hét cho p.

Cau I11:(4,0 diém)

Cho céc sb thuc a, b, ¢ 1 (0;1] thoa mén diéu kién ab+ be+ ca = 1. Tim gia
tri 16n nhit cta biéu thirc: M= a + b + ¢ + 3abc.
Cau IV:(4,0 diém)

Cho hai duong tron (O1;R1) va (Oz;Rz) cit nhau tai hai diém phan biét A; B.
Goi P va Q 13 hai diém thay d6i twong tng trén (O;R;) va (O»;R,) sao cho P, B, Q
thang hang.

a) Chtrng minh rang dudng trung truc ciia PQ ludn di qua mot diém cb dinh.

b) Tim vi tri P, Q sao cho di¢n tich tam gidc APQ l6n nhat.

Cau V:(4.0 diém):

Cho A={1; 2;..;n} ; n0 N* Kj hiéu (a,; a,:...; a,) chinh hop chap k ctia n
phan tir thudc A. Tim sb cac chinh hop chép k ctia n phén tir thudc A thoa min
ddng thoi ca hai diéu kién sau:

i) a;<a;Ui<;1,j=1; 2;...; k)

i) a; - i chia hét cho 3 (0i=1;2;..;k)

Ho va tén thi sinh:. ..Sb bao danh:.
Chir ky cia giam th1 1 ....................... Chu ky cuagiamthi 2:...........oooiiiiiinin.
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Cau l(4 d)

a)(2d) Néu a=0 thi hién nhién dung

!
Q=

Néu a7#0, xét F(x)= e_gp(x) 0 f(x)=

(%))

Theo dinh 1y Lagranger gitra 2 nghiém cua f(x) ( chinh la 2 nghiém cta P(x)) c6
mot nghiém cua /f'(x) ( chinh la nghiém cta P(x) - a.P'(x) ) (0,5)
Khi d6 P(x) - a.P'(x) da c6 2n-1 nghiém thuc; lai do bac ctia no6 1a 2n suy ra c6
thém nghiém th 2n. (*) (0,5)
Néu P(x) ¢6 X, 12 nghiém boi k(tir 2 tré 1én ) thi P(x)=(x- x,)" R(x) ;R(x) 1a da
thirc; P'(x)=k(x- X,)"R(X)+H(x-x, ) R'(X) nén P(x) a.P'(x) cling c6 nghiém boi1 k-1
Do véy (*) cung dung khi P(x) ¢6 2n khong can phan biét . (0,5
Ap dung két qua trén cho da thirc P(x) thay bing P(x)-a.P'(x); s6 a thay bang b ta
co6 (P(x)-a.P'(x))-b(P(x)-a.P'(x))'=P(x)-(a+b)P'(x)+abP"(x) cling c6 2n nghi¢ém
thuc. Ppcm (0,5)
b)(2,0d)

Vi P(x)> 0 véi moi x nén hé sb bac cao nhat duong.

+)Gid str Q(x) c6 nghi¢ém thuc x,, dung dinh 1y Bozu, suy ra thuong la da thuc
bac 1, nén lai c6 thém nghiém thuc ntra, co thé trung nghiém x,. Khi d6 Q(x) c6
hai nghi€ém phan biét hodc trung nhau. (0,5)
HNEu Q(x)=(x-x,?R(x) thi Q(x)- aQ'(X)=(x-X,)*R(x)-a(2(x-X, )R(X)+(x-X,)’R'(X))
cling ¢6 nghiém x; (1)

+)Néu Q(x) c6 2 nghiém phan biét thi theo cach lam cau a) suy ra Q(x)- aQ'(x)
cling c6 nghiém (2) (0,5)
+)Dé thdy Q(x)- aQ'(x)=P(x) v&i moi x (3) (0,5)

Ti (1), (2) va (3) suy ra diéu gia st 1 sai hay Q(x) v6 nghiém;

+)Do béc ctia Q(x) 13 2n va hé sd bac cao nhét 1 s6 duong( ciing 13 cta P(x)) nén

suy ra Q(x)>0 v&i1 moi X. (0,5)
Cau 11(4d)
Cé x,t1° = 3(Xp i H(n-1)°)=...=3"" (x,+1°)=3" (0,5)
Suy rax,=3"-n' (0,5)
Néu p=2, ¢o x; chia hét cho 2 (0,5)
p-1
Néupnguyén to le thi) x =3+3°+..+37-1-2"- - (p-1) (0,5)
i=1
1! .
Vit (p-i)ip; nén P+ 2%+ 4 (p-1)= EZ @+ (p-))ip (1,0)
=1
p-1 ] 3p 1 _
Va Z 3= 3. - : ( Fec ma nho) (0,5)
i=1



p-1
Vay co Z X, chia hét cho p. (0,5)

1=1

Cau III(44)
bat tano=a; tanf=b; tany=c ; a.,f3,yC (O;HZ] (0,5)

do ab+bc+ca=1 nén chiing minh dugc a+p+y=n/2. (0,5)
Gia stir o =max(a;f;y) suy ra o>1/6 . Khi d6 M=tano+tanf+tany+3tanatanfBtany=

2cosa X - sing
tang + + 3tana . = 51 X= - <x<
an ~+ sing an ~t sing f(x) vo1 x=cos(p-y), 0<x<1
(0,5)
) (3tan’aq - 1)
=2— =20
Co f'(x) (x4 sing )? (0,5)
: 2(2sina + cos2a )
R B 2cosa 1-sinag = g()
nén fx)<f(1)=tana * 1+ sina t3tand 1+sing  cosd +;sin 20 (0.5
1- sin3a
YN i >0 0.5)
Co gl (costt +§sin 20)° ©,
n
suy ra g(o)<g( Z):S NG 0,5)
Vay max M=8- 4/2 khi c6 1 trong 3 s6 bang 1, hai s6 con lai bang nhau va bang
\/5 -1 (0:5)
Cau 1V:(44)
D
C F
P o1 02

“ g

a) Ké day AD cua(O,) vudng voi AB, ké day AC cua (O,) vuong véi AB. (0,5)
Khi d6 BC; BD la cac duong kinh nén CP 0 BP; DQ 0 BQ; (0,5)



Do d6 trung truc cia PQ ludn di qua trung diém cia CD- 1a diém c6 dinh. (1,0)
b)Tam gidc APQ va tam gidc AO,0, co APB = m . AQB - A/O-Z\O1

Nén 2 tam giac d6 dong dang. (0,5)
Tam giac AO,0, khong d6i, do d6 dién tich tam giac APQ 16n nhat khi va chi
khi AP 16n nhit. (0,5)
AP 16n nhit khi AP qua Oy, lac 46 AQ qua O, (1,0
Cau V(4d)

Dat a;-i= 3b,(i= 1;2;...;k) (0,5)
vi @, <a,(0i<j)néntacod 0< b < b <..<h < En3k§ (1,0)

suyra 0S b <b,+1<..< b+ k-1g En;k§+k—l (1,0)

R rang v6i mdi bo (a;) thoa yéu cau ta cd bd (biti-1) 1a mot td hop chap k cua
- k .
E" . E+ k phin ti. 0,5)
Nguoc lai véi mdi bo (bi+i-1) nhu trén, 14y @, - i = 3b,(i = 1;2;...;k)  ta duge bo (a)
thoa yéu cau (0,5)

n-k

3

Vay s6 bo (a;) thoa yéu cau bang s to hop chap k cua E E+ k phan tir. (0,5)



