DE THI CHINH THUC

sG GIAO DUC VA DPAO TAO TP. CAN THO
TRUONG THPT CHUYEN LY TU TRONG

O Cau l |
Gial phu’dng trinh sau trén tap s thue:

NN el N TR

L.

—2+4J1-x%.

J Cau 2

Cho p la sé nguyén to lé. Chung minh riang khéng ton tai cdc so
nguyén x, v thoa man hé thace:x" + y" = p[(p - 1)!]“.
d Ciu 3

Qua diém S bat ki thudc méat cau ban kinh R ta dung cde dudong
thang d6i mét hop véi nhau mot géc o, cidt mat cau tai cdc diém A,
B, C (khdc S) sao cho SA = SB = SC. Xic dinh o dé thé tich khoi
chop S.ABC 16n nhat.
J Ciu 4

Cho tam gidac ABC khong ta noi tiép dudng tron tam O bdn kinh
bang 1. Go1l G la trong tAm cua tam giac ABC va A,, By, Cy 1an luot 1a
hinh chiéu cia G 1én BC, CA, AB. C4c dudng thiang qua A, B, C lan
luot vuong goc viéi GA, GB, GC va d6i mét cat nhau tai A,, B, C,
(Ae BC,BeAC, CeADB) GoiS, S;lan lugt 1a dién tich cdc tam

agiac A B,C,, A BC,.

L4

Chung minh 92 <D, D, < —QJ—
27 16
U Ca
1
Xl = Z—
Cho day sé (x,) xdc dinh bdi- ,
X, +4x, +9x, +...+(n-1)"x
X = |
- n“(n-1)
vél moi sO nguyén duong n lén hon 1. Tim lim (3011*2 ~4n + 2011)xn

N-»47

Jd Cau 6
Tim tat cd cdc ham s6 f :[1;+%) - [1;+0) thoa man diéu kién

f(xf(y)) = yf(x) Vx,y e [1;+»)
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SO GIAO DUC VA PAO TAO TP. CAN THO
TRUONG THPT CHUYEN LY TY TRQNG

d Cau l
Diéu kién: -1 <x <1
Pbat x =cost, 0 <t <nm.

Ta dugec phuong trinh:
- J1 + sint \/(1+cosL \/(l—cost)‘j =2 +sint

[

t .ty t £ .
&5 (cosm- +sin—| [cos®’= —sin®= |22 = 2 + sint
\ 2 2 2 2

/ \
— cosz-g—-smzji (1+cos sin— )2\/_2— 2 +sint

\ 2 2 2
¢ cost(2 + sint)\/i = 2+ sint

&> (2 + sint)(\/ﬁcost — 1) = ()

2cost—“‘1=0¢:>cost=——-1—-¢:>x:_:_l_

J2 J2
dCau 2
* Ta ching minh biang phuong phap phan chung.
Gia su ton tai x, y nguyén sao cho x® + y? = pl(p — 1)!]?
* Tu gia thiét phan chung, suy'ra: X" + y* = O(mod p)

Lai theo dinh ly Fermat, ta ¢6: x* = x(mod p'); y* = y(mod p)

- x' + y’ =x + y(mod p)
Do dé: x+ y = O(mod p) hay x = —y(mod p)

* Ngoaira: xX*’+y’ =x+y)x' —x" %y +x° v — .. + vy}
. rxp—z!k — p Zk(mod )
T (1) suy ra: - k1) ke ) b (k nguyén duong)
hx“‘ "= yPT " Y(mod p) |
Do d6: xP ' — x* y +xP 0yt — Lyt

=y 4+ vy + v yE 4+ L+ y? H(mod p)
= p.y* '(mod p)
= ((mod p)

(1)
(2)

(3)
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d Ciu 4 _ B,
Goi A’ la diém d6i xing
vil A qua G. C,
Ta c6 AA B,C,
dong dang ABA'G,
suy ra ti s60 dong dang 14
B,C, _ B,G,
A'G AG
Ma cotAC,G = cot ABG

’ AB? + BG* - GA®

- cot AC,G + cot AB|G

———n
—r—

4'SABG |
- 3(AB® + BG® - GA?)
4SABC
] - N2 2 2y A
Tuong tu cot AB.G = HAC + OG- GA') 1
| 45 55
e e - Z , 2 2
Suy ra cot AC,G + cot AB.G = BC +2(;A +AB la ti s6 dong dang.
ABC

' 4 2 YA Y | 2\2
Ma SA'BG - S‘gw , ta duoc 35, = BC™ + CA” + AB

Smac \ QSM;(? /
Ta co: BC® + CA? + AB® = 9(R? - OG?) (R 1a ban kinh duong tron (O))

Suy ra

BC? + CA% + AB?)  Q1(R? — OG22 |
SAH(“'S] __ ( 12 % ) _ 81(1{ 12OG ) :_25_(113 _0G2)2 (1)

Mat khac, theo dinh 1i Euler cho tam gidc Pedal A B,C,, ta cé
Sype, |R* - 0OG?

—

SAH(' 4R2

Do diém G ludn ndm trong tam gidc ABC nén R > OG

S, i R?-0Q
_, Sune _R-0G e
Sf\li(l 4}{

R* - 0G* 27(R*-0G?)’
4R? 16R2

CTw (D), (2) tacé S8, = -2213(112 _0G?)? (3)
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32 213 1
Tacé S8, - 1B —OG) 27% 20 p_q),

16R - 16 16 _

Pang thuc xay ra khi va chi khi O = G, hay AABC déu. (4)

Trong moi tam gidc ta ludén co 90G* = R*(1 — 8cosA.cosB.cosC)

2

Vi tam giac ABC khong ta nén 8cosA.cosB.cosC> 0= OG? < — .

9
Pang thic xday ra khi va chi khi tam gidc ABC vudng (5)
| 5N\ 3
7Rt - B
Tu (3), (5) = S,S, > \ [ ) 32 (do R = 1). Dang thic x4y ra
. | 16R* 27
khi va chi khi AABC vuéng. (6)
T (4), (6) ta cé6 diéu phai ching minh.

J Cau b

Tu (1), véin > 1, tacé x, +4x, +9x, + ...+ (n _1)27% C=n‘(n-1)x,

Tacx, +4x, + 9%, + ...+ (n — 1)2 X . +n°x, =n’x_  (2)
Lai c6x, +4x, + 9%, +...+(n - 1)2 x . =(n-1x_, (3)
T (2) va (3) tacén®x, =n’x ~(n-1)x_|

Hay(n - 1)’x,_, =(n’ - n%)x,

1

(n - 1)° n-1*mM-2¢ (3 2/2\“:(1\'2
A Xp =77 2 xn—-l N Xn & e S el B Rl IS
n n°- (n-1 \4)\3/)\2,
1
< X, = '*"“*:EXI
n

Vay Iim (301’12 - 4n.+ 2011))(” =

11 ~»+ «

30n® —4n + 2011} 1 30
= lim(30n2—4n+2011)§—}5: lim( )'421

I1-»+ 1 I"'l —r+ 5 n2

J Cau 6
Gia su ¢6 y,,y, € |[L;+0) : f(y,) = {(y,)
= xf(y,) = xf(y,) Vxe|l;+»)
= f(xf(y,)) = f(xf(y,))
>y f(x)=y f(x) >y, =y,
Vay f don anh
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TU diéu kién bai todn chox =y = 1. ta dugc {(f(1)) = (1) = (1) = 1
Cing tu dicu kién bai todn cho X = lduge fif(y)) = y Vy € [1;+»)

Hay {(f(x)) = x Vx ¢ [1;+)
Tu diéu kién bai todn, thay y bdi f(y) ta duoc
[(xf(f(y) = £(y)f(x) Vx,y e [1;+w)
<> f(xy) = f(y)f(x) Vx,y e [1;+om)
Mat khdc f ting trén [1;+oo)', that vay
\?’x,y € [1+0): x> y

X (3

= =>1= )= > 1= f(x) = f(Cy) = (D) (y) > f(y)
y \Y ) y y ' -

Cubl cung ching minh f(x) = x Vx e 11;+0)

Néu filx) > x thi flfix)) > f(x) = x > {(x). Vo li

Néu {(x) < x thi f(f(x)) < f(x) = x < fix). Vb i

Thu lai f{x) = x Vx €[1;+%) thda yéu cau bai todn.
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