SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI THPT CAP TIiNH

TINH PHU YEN NAM HOQC 2018 - 2019
. , Mén: TOAN
DE CHINH THUC Ngay thi: 28/3/2019

Thaoi gian: 180 phut (khéng ké thoi gian giao dé)

Cau 1.(3,50 diém) Giai va bién luan bat phuong trinh sau theo tham sb m:
\/x+2\/mx—m2 +\/x—2\/mx—m2 < 2\/; voi m>0.

Cau 2.(3,50 diém) Cho bdn s thuc p,q,m, n théa man hé thic
2
(q—n) +(p—m)(pn—qm)<0.
Chimng minh rang hai phuong trinh
X+ px+g=0vax’+mx+n=0
déu c6 cac nghiém phan biét va cic nghiém cua chung ndm xen k& nhau khi biéu dién trén truc sb.

Cau 3.(4,00 diém) Cho tam giac ABC c6 cac canh BC = a, AC = b, AB = c. Goi I 1a tam dudng tron
ndi tiép tam giac. .

a) Ching minh rang a.I4*+b.1B*+c.IC* = abc.

b) Chiing minh ring \/a(bc — IAZ) + \/b(ca — IBz) + \/C(ab —]Cz) <+/6abc .

Hay chi ra mét trudng hop xay ra ddu ding thirc.

Ciu 4.(4,00 diém) Cho x, y, z 14 3 s6 thuc thoa man x* + y* +z> =1.
a) Tim gi4 tri nho nhat cta biéu thirc P = xy + yz +2019zx .
b) Tim gia tri 16n nhét ciia biéu thirc O = xy + yz + 2zx .

Cau 5.(3,00 diém) Cho day s thye (x, ) théa man diéu kién

O0<x, <1
1,Vn=1,2,3,...
'xn+l(1_xn)zz
s 1 1
a) Chimg minh rang x, > ———,Vn=1,2,3,...
2 2n

b) Tim gidi han cia day (xn) .
Cau 6.(2,00 diém) Cho ham s6 f lién tuc trén R , thoa méan
i) f(2020) =2019;

i) f(x).£,(x) =L ¥x R, wong s ki hicu £,(x) = £ (£ (/ (/(x)))).

Hay tinh f(2018).
Hét

Thi sinh khong sir dung tai liéu va may tinh cAm tay. Giam thi khong giai thich gi thém.
Hovaténthisinh: ..o Sdbaodanh: .......oiie i

Chitkigiamthi 1: ..., Chirkigiamthi 2: ...,
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HUGNG DAN CHAM THI
_ (Gom co 5 trang)
1. Hudéng dan chung

- Néu thi sinh 1am bai khong theo cach néu trong dap 4n ma van ding thi cho du diém ting
phan nhu huéng dan quy dinh.

- Viéc chi tiét hoa thang diém (néu c6) so voi thang diém cham phai bao dam khong sai 1éch
v6i huéng dan chdm va duoc thdng nhit thuc hién trong Hoi ddng cham thi.

- Diém bai thi khong 1am tron sd.

2. Pip 4n va thang diém

CAU DAP AN  PIEM

~ Giai va bién luan bat phuong trinh sau theo m:

1 H
: \/erZ\/mx—m2 Jr\/)c—Z\/mx—m2 <2Jm v6i m>0.

3,504

mx—m*>0

x+Vmx—m* >0

Diéu kién: < x>m (). 0,50 &
x—mx—-m*=>0

m=>0

2+ 4m?
bat t=2mx—m’;t20. Thi x = — ——

\/x+2m /t +4m* / t+2m ‘t+2m‘ L00d
Va\/x 2m /t +4m* /t—Zm ‘t—zm‘

Khi d6 bat phuong trinh da cho la: |¢ + 2m|+ [t — 2m| < 4m,m > 0 (2). 0,504

Vi m>0,t>0nén ‘t+2m‘=t+2m nén:
(2) < t+42m+|t=2m|<4m < |t —2m|<2m—1,m >0 0.50 d
=>t-2m<00<¢t<2m

Nghiala 0<2vmx—m’> <2m < m” <mx<2m’> <& m< x<2m.

, 1,00 d
Vay tap nghiém cua bat phuong trinh 1a: S = [m; 2m] :

Cho 456 thyc p,q,m,n théa man hé thic (g—n) +(p—m)(pn—qm)<0 (1).

2 Chtmg minh ring 2 phuong trinh x° + px+¢g=0 (2Q)va X + mx+n= 03) 3504
- déu co cac nghiém phén biét va cac nghiém cua ching niam xen k& nhau kh1
_biéu dién trén truc sd.

Tud1euk1¢n(q—n) +(p—m)(pn—qm)<0 suyra p—m#0. 0,50 &

2



Cac phuong trinh (2) va (3) déu co6 hé s6 @ = 1 > 0 nén cac parabol biéu dlen

; 0,50 d
5 déu c6 bé 16m quay 1én trén. '
'~ Hai pt c6 nghiém phan biét va nam xen k& nhau khi biéu dlen trén truc sb khi va
chi khi @ thi cac ham sé y=x"+ px+¢q (C)va y=x> +mx+n(C')cit 0,50 d
_nhau tai 1 diém nam dudi truc hoanh (4).
- Hoanh d¢ giao diém cua (C) va (C’) 1a nghiém cua phuong trinh
n —
Xtpitg=xtmxtnox=—r>. 0,50 d
p—m
Tung d6 giao diém cua (C) va (C*) 1a
2
n—q n—q
p—m p—m
1 5 , 1,00 @
-————|(n=q) + p(n-q)(p-m)+a(p-m) |
(p—m)
1 2
= —2[(11 — q) + (p — m)(pn — qm)} < 0(do (3)).
(p—m)
Vay (4) duoc ching minh, nén khing dinh cua dé bai da chimg minh xong. 0,50d
4,00 d
a) Chimg minh a.IA*+b.IB*+c.IC*= abc 2,50d
Gia su duong tron (/) tiép xtc voi BC, C4,
AB theo thir tu tai D, E, F. Goi K 1a diém 0,504
; doi xting cua / qua AC.
é N S ALAK 14
Taco —HE = 4K = =— 0,504
' Se Spe ABAC  be
S IB*> S IC?
Tuong tw —E2E = 2cEm .| g 0.50d
e a4 Spe ab
2 2 2
Suy ra 14 + 1B + IC _ S e T Spipr +SCE1D -1 0,50 d
bc ca ab S e ;
Suy ra a.l4*+b.1B*+c.1C*= abc. 0,50 d
b) Chitng minh \/a(bc S+ \/b(ca - IB*) + \/c(ab ~1C*) <J6abe 1504
Ap dung bat dang thirc Bunhicovski ta c6
2 2 2
\/a(bc—IA )+\/b(ca—IB )+\/c(ab—IC ) 0.50 d
< J(1+1+ 1)  a(be— 14?) + b(ca—I8*) + c(ab— IC?)
=\/3[3abc—(alA2 +bIB® +ch2)] =+/6abc . 0,50 d
D@ thay khi @ = b = ¢ hay tam gidc ABC déu thi ddu ding thirc xay ra. 0,50 d
Cho x, y, z 12 3 s6 thyc thoa man x* +y* +z° =1. 4,00 d
a) Tim gia tri nho nhéat cia P = xy + yz +2019zx 2,00d
Tacc'):OS(x+y+z)2=x2+y2+22+2(xy+yz+zx)=1+2(xy+yz+zx) 0,50 &
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: 1 . > .
~ Suy ra xy+yz+zx2—E-Déudéngth1'Ic xdy rakhi x+y+z=0.

Do vay

P=(xy+yz+zx)+2018zx2—%+2018zx2—5—2018

2 2 2 2

I [zz+x j>_l 2018 _ 2019

0,50d

X +y 4z =1

Déy “ x2 x+y+z=0 3 1
au “=" xdy ra & S y=0,x=—z=+—
xX=-z 2

2 +xt =1
Viay min P-—%khly 0,x=-z=

\/_

1,00 &

b) Tim gia tri 16n nhét cta biéu thirc O = xy + yz + 2zx .

2,00d

- Xét cac gia tri duong cta x, y, z. Vi x>+ y* +z° =1 nén ta c6 thé dat
‘ y=cosa

. r.. 72-
x=sinacos f, voi a,ﬁe{o;g]

z=sinasin f

| Thé thi Q= y(x+2z)+2xz=cosasina(cos f+sin B)+2sin’ asin Scos B

050d

Vi ﬂe{ 2} nenQ<\/§cosasma+sm a(l)-

. 1
Dau “=" xay ra khi cos f=sin f=—-
V2

0,50d

- Bién doi (1) voi dang

QsgsinZaJr#=%+%(\/§sin2a—cos2a)§

L 050d

2 -1 sin2a =
Dau “=” xdyra < <sin2a  cos2a =

Ve
3
V3

J2sin2a —cos2a =3 cos2a =— 3

sina = ,f +\/_
B 3+\/§
Suy ra ;tacla y= = .
12
cosa =
3-43 [3+43
= —,XZZZ .
6 12

0,50d

Viay maXQ=1+
O0<x,<l1

- Cho day s6 thue (xn ) théa man diéu kién

x (1—xn)2

n+l

. 1 1
- a) Chung minh rang x, > ———,Vn=1,2,3,...
i 2 2n

3,004




b) Tim gidi han cia day (xn) .

. 1 1
a) Ching minh rang x, > ———,Vn=1,23,... L50d
2 2n
Ta chiing minh’rein?g bang quy nap: 0.50 d
+Véi n =1, bat ding thirc dung. ’
+ Gia sur bat dang thirc dtiing véi n = k.
1 1 1 1 k+l1
Vix,>———=1-x <—+—=—7- 0,50d
2 2k 2 2k 2k
: 1 2k k 1 1
Lai co: xk+1(1—xk)2—:>xk+l> = =—— .
_ 4 4(k+1) 2(k+1) 2 2(k+1) - 0,50d
' Vay bét déng dung véi n = k +1. Vay bét ding thirc ding véi Vne N .
b) Tim gi6i han cta day (x, ) 1504
1
Tac()(2)6”—1)220(:))6”(1—)6’1)32' OSOd
Két hop véi (2) taco: x, (1—-x,)<x,, (1-x,)=x, <x,,,, day ting.
- Hon nita, theo (1) ddy bi chin, nén ton tai gi¢i han limx, = x,. 0,50 d
| . o 1 1
- Lay gi6i han bat dang thirc xm(l—xn)Z— ta duogc xo(l—x0)2—2>x0 =—-
: 4 4 0,504
Vay limx, =- |
a =—-

| ay "
Cho ham s6 f'lién tuc trén R, théa méan

i) £(2020)=2019; ;

y 2,004

ii) £ (x).f,(x) =1,¥x € R, trong do f;(x)zf(f(f(f(x)))). |

Hay tinh f(2018).
Kihicu £,(x) =/ (/ (%)), 1) =1 (/ (/£ (%))
Goi D, 1a tap gia trj cia ham $b f(x) '

| | 0504
Tir (i) suy ra2019e D, ; tir f(x).f,(x)=1vxeR= f;(2020):2019 eD,
va xf3(x):1,VxeDf.

1 1
Do f liéntuc trén D = |:—;2019:|CDfnén f;(x):—,‘v’xeD; ,
2019 X 0,50 d

D.

Suyra f ladonanhtrén D vado f'lién tuc trén R nén f nghich bién trén

co a0 A . 1 N 1N : <A A
Gia str ton tai x, € D sao cho f (xo) >— (1). Do la ham nghich bién nén
, X,




fz(xo)<f[xij<2>.

Véli=f3(x0)>f2(ij suy ra f(—]<f3(xi]=xo(3).

1
Xo Xo Xo 0

Tir (2) va (3) suy ra x, > f,(x,) hay f(x0)<f3(x0)=i, méu thudn voi

%o
(D).
Tuong tu, cling khong ton tai X, € D sao cho f (xo) <—
0
1 1
Vay f(x) =—,Vxe D. Do 2018 € D nén suy ra f(2018) :m~
X

- 0,50d

0,50d




