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Céu 1 (4,0 diém). Giai cac phuong trinh sau:
a) cos(4x—%)+sin2 x=cos’x. b) 3log,(x—1)—log, (x—S)3 =3,
3

Cau 2 (4,0 diém). Cho hinh lang truy ABC.A'B'C' ¢6 dd dai canh bén béng a\/g, tam giac
ABC vudng can tai 4 va canh BC =2q. Hinh chiéu vudng goc ciia dinh 4' trén mat phang
(ABC) 1a trung diém H cua canh BC.

a) Tinh thé tich khéi ling try ABC.A'B'C".

b) Tinh khoang cach tir B dén mat phang (A44'C'C).

¢) Goi & 1a s6 do goc nhi dién [C, 44", B]. Tinh cosc .
Cau 3 (4,0 diém). , ‘

‘ a) Hang ngay muc nudc cua mot con kénh 1én xuéng theo thuy tri€u. Do sau £ (tinh

bang mét) cua muc nudc trong kénh tai thoi diém ¢ (tinh bang gio, 0<7<24) trong ngay

duoc xac dinh boi cong thic /()= 200s(%+%) +5. Hiy xé4c dinh khoang thoi gian trong

ngay ma murc nudc trong kénh ting dan.

b) Mot 16p hoc c6 35 hoc sinh. Cac hoc sinh tham gia vao téng cong n cau lac bd.
Chtng minh rang néu mdi cau lac b c6 it nhat 15 hoc sinh tham gia va hai hoc sinh bét ky
tham gia chung nhiéu nhit mot cau lac bo thi n<5.

Cau 4 (3,0 diém). Cho ddy s6 (x,) x4c dinh béi:

x,=3;x,, :%(xn +244/x2 —4),Vn e N¥,

a) Chtrng minh rang lim X, =+00.

n—>+®0

b) Tinh lim Z;

n—-+o0 4= (xi _ 2)2 |
Céu 5 (2,0 diém). Cho x,y 1a cac sd thuc duong thoa man 2(x2y+xy2) =x+y+2xy. Tim

gi4 tri nho nhét cua biéu thitre P = x* + y* +50xy .
Cau 6 (3,0 diem). Xétham s6 f :R — R thoa man
f(2x+f(y)):2(x+y)+f(x)+f(y),Vx,yeR.
a) Chimg minh ring ham s6 f(x) 1a don 4nh.
b) Tim tat ca cac ham sb f'(x).
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KY THI CHON HQC SINH GIOI CAP TINH THPT

Cau Huéng din chim ];il;éa::lg
P T .2 2 VA
a) Ta c6 cos(4x—g) +sin’ x = cos’ x & COS(4X_EJ = cos(2x) 1.0
4x-Z =2x+k2x x=" tkn
N (ke)s| 12 (kez).
4x-Z = 2x+k2n =422 1.0
6 36 3
Vay phuong trinh ¢6 hai nghiém la x :1+k7z; X :£+k—ﬂ(k € Z).
Cau 1 12 36 3
-1>0 >1
(409 b) BPKXD: g = g & x>5 0,5
x=5>0 x>5
Ta co log3[(x—l)(x—5)]:1<:>(x—1)(x—5):3 0.5
x=3+7
Sx-6x+2=0c \/— 0.5
x=3-47
Két hop diéu kién xac dinh ta thu duoc x=3+\/7 ) 0,5
Cau 2

(4.0 4)




a) Goi H 1a trung diém cua BC .

Khi do AH:%BC:a va A'H =N A"4* = AH* =a 2. 05
, 1 2
Co S pc=—AH.BC=a". 0,5
2

Vay Ve ppre = A'HS o = aN2.a> = a’NJ2 (dvi). 0,5
b) Do H 14 trung diém ciia BC nén d(B,(AA'C'C)) = 2.d(H,(AA'C'C)) :
Duyng HE 1a khoang cach tir // dén mit phang (AA'C 'C ) 0.5
Vay d(B,(44'C'C))=2.d(H,(44'C'C))=2HE.
Tam giac ABC vudng cantai A va BC =2a nén tim dugc AB = AC = a\/z.

0,5
Do HD la duong trung binh cua tam giac ABC nén HD = %AB = a22 .
o=t g V10

HE- HD® HA' 5
210 0,5
Suyra d(B,(44'C'C)) = s a
¢) Do tam giac ABC vudng can tai 4 nén AH | BC, lai c6 A'H L BC, suy ra
(A'HA) 1 BC, ma H la trung diém cia BC nén (A'HA) 1a mit phang trung tryc
cua BC 0.5
Ké BF 1 AA'(F € AA'), khid6 CF 1 AA'.
Do d6 goc nhi dién [C, AA ',B] c6 s6 do bang sb do B/F\C
Trong tam giac A' AH vuong tai H tinh duwgc HF = a36 :
s . av15

Trong tam giac FHB tinh dugc FB = 3

0,5
Do (A'HA) 1a mit phang trung tryc cia BC nén FC = FB = a\ég :

2 2 2
Trong tam giac BF'C tinh dugc cos BFC = FB +FC = BC = —l.
2FB.FC 5
a) Ta c6 h'(z):—ﬁsin(”—t+ﬁj:0@ﬂ+£:kn@z:—4+12k,(kez). 0.5
6 12 3 12 3 ’
230"6; Theo gia thiét 0£t<24<:>0£—4+12k<24©%£k<%.
0,5

Do keZ nén k=1,2.
Véik=1=t=8vak=2=1=20.




Ta c6 bang bién thién

t 0 8 20 24
h'(t - 0 + 0 -
(7) 0.5
h('f) 6 / ! \
Tir bang bién thién ta xac dinh duoc khoang thoi gian trong ngay ma muc nudc trong 0.5
kénh ting dan 13 tir 8 gid dén 20 gio. ’
b) Ta di gié'm cac bd (a, b, T) (trong do a, b 1a hai hoc sinh cung tham gia cau lac bd T,
khong ké dén thir ty cua a, b) theo hai cach )
+ C6 n cach chon T, vi trong moi cau lac bg cé it nhat 7 hoc sinh tham gia nén c6 it 1,0
nhat C}; cch chon ra hai thanh vién a, b. Do d6 s6 bd (a, b, T) > n.C7; =105n cach.
+ S4 cach chon ra hai hoc sinh (a,b) bét ky la C325, do hai hoc sinh bat ky tham gia
chung nhiéu nhét mot cau lac b, do d6 voi hai hoc sinh (a,b) s6 cach chon T khong
vuot qua 1. 1,0
Nénsé bo (a,b,T) < Cy5 =595.
Tir day co bat phuong trinh 1057 <595 = n < 5.
a) Ta chung minh x, >2,Vne N " bang phuong phap quy nap.
That vay:
-Véi n=1 c¢6 x, =3>2, ménh dé ding.
_Giésﬁménhdédﬁngt(yin:k,(keN*),tL'rclé x, >2. 0.5
Ta chimg minh ménh dé ding véi n =k +1. ,
1
Co x,,,—2 :E(xk —2+44/x] —4) >0do x, >2.
Vay x, >2,Vne N".
1 .
Xéthiéu x ,, —x, = E[,/xf - —(xn —2)} >0,VneN
Cau 4 2 _ 2 _
o | @ a2 =4 =(x,-2)(x, +2) >/(x, -2)" =x, 2.
Suy ra (xn) 1a day s tang. 0.5
Gia su (xn) bi chan trén, suy ra ton tai gi6i han hitu han limx, = L, cho cong thuc truy
hoi qua gi6i han ta ¢ phuong trinh
1
L:E(L+2+\/L2—4)<:>L—Z:\/L2—4 AL +A=[ 4= [ =2
Diéu nay 1a khong thé vi ddy sd (xn) ting va x, =3>2.
x  f . 0,5
Dan dén diéu gia su 1a sai, tuc 1a (xn) khong bi chan trén, hay lim x, =+c0.
n—+owo
b) Tir cong thire truy hdi ta c6 2x, , —x, —2=4/x. —4,VneN
0,5

< (2x,,, —x, —2)2 =x.—-4,VneN




< 4x°

n+l

—4x .x —8x +4x +8=0,VneN
2 *
S X, =X, X, —2x,,,+x,+2=0,VneN

<::>(x2 - X x)—2(xn+l—xn)=xn—2,‘v’neN*

n+l n+l"n

< (x,,-x,)(x,,—2)=x,-2,VneN".

n+l

Chia hai vé cho (xn - 2)(x 2)2 , dong thoi viét lai x,,, —x, = (xn+1 - 2) - (xn -2

n+l

ta thu dugc dang thic
1 1 1

)

- = 2,VneN*.
X, =2 x,-2 (x,,-2)
Tur day thu duoc
z 1 S= ! ~+ ! 2+...+—1 - 0,5
a(x-2) (%-2) (x-1) (x,-2)
1 1 1 1 1
= ~+ — +o+ -
('xl_z) n—2 x,-2 X,—2 x,-2
= ! >+ L1 ,VneN
(x,-2) x-2 x,-2
) i ) ) n 1
Do lim x, =400 va x, =3, ta tinh duoc lim Z—2=2 0.5
n—>+0 >+ 4= (x[ _ 2) ’
S 1 1
Theog1ath1etc02xy(x+y)=x+y+2xy<:>2(x+y):—+—+2,
Xy
Métkhécl+i2 4 . 0.5
X y x+ty ’
. 4 ) 1>2
bat x+ y=¢>0,cobatdang thitc: 2t>2—+2 <+t —t-2>20&
t t<-1(L)
Theo gia thiét ta co 2xy(x+y)=x+y+2xy<:>2xy.t=t+2xy:>xy:2 tt 3
24 24 - 02
Ciu 5 Khidc’)P:(x+y)2+48xy:t2+—t:t2+—+24:f(t)vc’yitzz.
2,04 = -1 t—1
C(’)f‘(t):2t—( 1)2:0<:>t3—2t2+t—12:0<::>t:3>2.
t_
Ta 1ap dugc bang bién thién
f 2 3 +a0 0,5
f(1) - 0 +
TOIE =




Tir bang bién thién ta c6 gia tri nho nhit cia f (t) la 45, diu bang xay rakhi r =3 .

_3+46 _3-46

> VT
Voit=3 cod 3, tim dugc .
Xy == L_3-46 3446

4 y=
2 7T

x+y=3

Vay gié tri nho nhit ciia P 1a 45,

0,5

Cau 6
(3,04d)

a) f(2x+f( )) (x+y)+f( ) f(y),Vx,yeR (1)

Gia str ton tai a,b thoa man f( )—f(b)

Trong (1) cho y =a tacd f(2x+f( )) ( a)+f( ) ( )VxeR
Trong (1) cho y =5 tacd f(2x+f )): (x+b)+ ( ) ( )‘v’xeR
Do f(a)=f(b) nén f(2x+ f(a))=f(2x+ f(b)),

2(x+a)+ f(x)+ f(a)=2(x+b)+ f(x)+ f(b),VxeR=a=b.

Vay c6 f(x) la don 4nh.

Vx e R, tir d6 suy ra

2,0

b) Trong (1) thay x bdi y va ybdi x ta thu dugc
f(2y+f( )) (y+x)+f( ) f(x),Vx,yeR )
Két hop (1) va (2) riit ra dugc f(2x+f(y))=f(2y+f(x)),Vx,yER
Do f(x) don anh nén thu duoc 2x+f(y)=2y+f(x),Vx,yeR
= f(y)-2y=f(x)-2x,Vx,yeR
f(x)—2x:c,Vxe]R,véi c 1a hang sb
f(x)=2x+c,‘v’xeR.
Thit lai: 2(2x+2y+c)+c=2(x+y)+2x+c+2y+c,Vx,yeR=¢=0
Vay ham sb can tim f(x) =2x,VxeR.

1,0
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