SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI VAN HOA LOP 12 THPT
QUANG TRI Khoéa ngay 02 thang 10 nam 2019
Mboén thi: TOAN

PE CHINH THUC Thoi gian lam bai: 180 phiit (khong ké thoi gian giao dé)

Cau 1. (5,0 diém)

1. Tim gié tri 16n nhat cta ham s& y =/ —x* + 5x.

2. Cho bt phuong trinh v/1+ x ++/8—x ++/8+ 7x—x? <m. Tim tit ca cac gia tri thuc ctia tham sé m dé bat
phuong trinh nghiém dung vé1 moi x €[—1;8].

Cau 2. (5,0 diém)

X’ +x-5 C(x+5Vx-1)(x-1)

Vx—-1-1 x—=2 '

2. C6 hai day ghe doi dién nhau, moi day c6 bon ghé. X&p ngau nhién 8 hoc sinh, gdm 4 nam va 4 nit, ngoi
vao hai day ghé d6 sao cho moi ghé c6 ding mot hoc sinh ngoi. Tinh x4c suat d& moi hoc sinh nam déu
ngoi doi dién voi mdt hoc sinh nir.

Cau 3. (6,0 diém)

1. Giai phuong trinh:

1. Cho hinh chép S.ABCD c¢6 day ABCD 14 hinh thoi véi ABC =60°, BC = a. Biét tam gidc S4B déu, tam
gidc SCD vudng tai C va nam trong miat phang hop voi mét phing day mot goc 60°. Tinh thé tich khdi chép
S.ABCD va khoang cach tir B dén mit phang (S4D) theo a.

2. Cho tam giac nhon ABC (AB < AC) c¢b cac duong cao AD, BE va CF ddng quy tai H. Goi G 1 giao diém
BH va DF, L 14 giao diém cuia BC va EF, O 1a tam dudng tron ngoai tiép tam giac BCH, K 1a trung diém
cta BC. Chtiing minh A 1a tryc tam tam gidc AKL va LG vuong goc AO.

Cau 4. (2,0 diém)

Cho day s6 (x, ) thoa man:

x =3

5x +3yx>+16 :
X . = all adl (VneN,n>1)

n+l 4

Tim sb hang tong quat clia (xn) va tinh giéi han cua day sb (@ )
CAu 5. (2,0 diém)

z ., . a b c
Cho ba so thuc a,b,c >0 thoda man —+—+—=25.
c a

Chl'rngminhréng£££+2+££1+4\/§.
4 ¢ a b

(Thi sinh khéng dwoc sir dung tai liéu va mdy tinh cam tay)



HDG
Céu 1. (5 diém) Thay Tam Nguyén

1. Tim gi4 tri 16n nhat cia ham s§ y =~/—x* +5x
Loi giai

Ham sb c¢6 nghia khi: —x* +5x20 = x D[O;S]

= T2 ho y =0 - =0 = x=20[0:5]

y =
V-x’ +5x V—x’ +5x 2

£(0)=0
Ta cé6: f(5)=0 :>m;§xy=§.

5\ s [0:3] 2
f(ajzz

2. Cho bit phuong trinh v1+ x ++/8 —x ++/8+7x—x> <m. Tim tét ca cdc gid tri thuc cta
tham s6 m dé bat phuong trinh c6 nghiém ding véi moi x [0 [—1;8]

Loi giai
VI+x+/8=x+/8+7x—x* <m (1)
Dit r =+/1+x ++/8—x; vdi diéu kién 1< x<8

I 7-2x
20+ =x) (V8-x +1+x)

=1

Chot =0 = x=%:t=3\/5
1(-1)=18) =3

Bang bién thién

|
&
|
2

Vs
.

Dua vao bang bién thién

—3<1<32



0) 2 _
Khidé =m>r+. . 9DtD[3;3J§]

-9

f)=t+ :f’(t):r+1zomzm[3;3ﬁ]

Suy ra f(t) ddng bién trén [3; 32 ]

mZmaxf(t)=f(3\/5)=9+6ﬁ.
[377] 2

Cau 2.(5,0 diém) Thay Cao Vin Kién - Truwong Dirc Thinh

x*+x-5 _ (x+5\/;)(x—l)

1) Giai phuong trinh .
Vvx-1-1 x=2

Loi giai
x=1

Diéu kién: .
xX#%E2

T o x2+x_5:(x+5\/x—l)(x—l)
Vx—-1-1 x—2
2+x=5 _(x+5\/x—1)(x—1) o
x=2 (x-2)(Va-1+1) "
, 5 (x+5\/x—1)(x—1)

+x—5=
=>x +x 141
:>x2+x—5:x+5\/x—1

Vx—-1+1>0)

=

(Do x =1 khong la nghiém cta phuong trinh)

x-1 Vx-1+1
(x=2)"+5(x-2)+1 (Vx—1)2+5\/x—1+1
= = ()
(x-2)+1 Jx=1+1
1 +5t+1

Xétham so f(t) = 1 0(=1;+o0).

r+1
_P+2+4_(1+1)7+3

>0,0:0(=1;4) .
([+1)2 (f+1)2 ( 00)

cé f'(t)

= f(t) ddng bién trén (—1; +oo),

x=2

(x—2)2 =x-1

() = f(x-2)= 7 (Vam1) = x-2=451 {



+ \
: sias20 - 5+ \/g :>x=5 (Théa man diéu kién).
x =5x+5= xX=—

>
{xZZ x22

Két luan: S 2{

5+\/§}'

2

Bai toan phit trién

- X —x— 2\/2x+

Giai phuong trinh
Y2x+1-3

Loi giai

Taco Vx+1=

X —x—=232x+1 <:>\/—+2— X—x—6
J2x+1-3 J2x+1-3

@JFH_(X D +2) _ x4+ x+1-2)(x+2)

J2x+1-3 J2x+1-3
e Wx+1=2)(x+2)
J2x+1-3

SY2x+1-3=Rx+1-2)(x+2)
S2x+14+32x+1=4/(x+1)* +Jx+1

Xétham sd f(1)=14+1= f'(1)=3>+1>0,Vr € R.

Ham sé f (t)déng bién, phuong trinh tré thanh f(2x+1) = f(y/x+1)
SY2x+1=+/x+1

sy —xP—x=0

x=0()

1= \/_ <:>x:1+2\/§.

. x:—(l)

1+f

(t/m)

Két luan: S :{

1+\/§}.

2

2) C6 hai diy ghé ngdi d6i dién nhau, mdi diy c6 4 ghé. Xép ngau nhién 8 hoc sinh gom
4 nam va 4 nit ngdi vao hai diy ghé d6 sao cho mdi ghé c6 diing mot hoc sinh ngdi. Tinh
xdc suat @& mdi hoc sinh nam déu ngéi ddi dién véi mot hoc sinh nit.
Loi gidi
Ta c6 khong gian mau la n(Q) =38!
Goi A 12 bién c6 “ Mbi hoc sinh nam ngdi d6i dién voi hoc sinh ni”.
Trudc hét ta xép c4c ban nam vao mot bén, xép cdc ban nir vao mot bén sau d6 dbi chd cdc

ban ngdi dbi dién, theo quy tic nhan ta c6 n(A) =41412*



41412 8

8! 35°

Vay P(A)=

Bai tap tuwong tu :

Caul:

C6 hai day ghé ngdi ddi dién nhau, mdi day c6 4 ghé. Xép ngau nhién 8 hoc sinh gdbm 4
nam va 4 nit ngdi vao hai diy ghé d6 sao cho mdi ghé c6 diing mét hoc sinh ngdi. Tinh xéc
suat dé it nhat c6 mot cap hoc sinh nam va nit ngéi dbi dién véi nhau.

Loi gidi

Ta c6 khong gian mau la n(Q) =38!

Goi A 1a bién ¢6 “ it nhat ¢c6 mot cap hoc sinh nam va nit ngoi doi dién véi nhau”.

Suyra A labién cd “ khong c6 mét cap hoc sinh nam va nir ng6i doi di¢n vdi nhau”.

Cau 2:

tirc 1a nam ngdi dbi dién nhau va nir ngdi ddi dién nhau.
Trudc hét ta chon 2 trong 4 cap ghé dé xép cac hoc sinh nam sau d6 xép céc ban nir vao 4
ghé con lai, theo quy tic nhén ta c6 n(A) =C; 414!
_Cf.4!.4!_i _32

8! 35 35
Trong cudc gap mat dan do trude khi 1€n dudng tham gia ki thi HSG ¢6 10 ban trong d6i
tuyén gdm 2 ban dén tir 16p 12A1, 3 ban tir 12A2, 5 ban con lai dén tir céc 16p khic nhau.

Do dé P(A) = P(4)

Thay gido xép ngau nhién cdc ban ké trén ngdi vio mot ban dai ma mdi bén c6 5 ghé xép
db6i dién nhau. Tinh x4c sudt sao cho khéng c¢6 hoc sinh nao ciing 16p ngdi déi dién nhau.
A B. 2% c.2. D. 2.

126 63 9 126

Loi giai

Chon B
Ta c6 khong gian mau la n(Q) =10!
Goi A 12 bién ¢ “ khong c6 hoc sinh nao ciing 16p ngdi d6i dién nhau”
A 1abién ¢b “ 6 hoc sinh nao ciing 16p ngdi dbi dién nhau”
A la bién cb “ hoc sinh A ngéi dbi dién nhau™; A la bién ¢b “ hoc sinh A ngéi ddi dién
nhau”.
Khi d6 n(A )=n(4)+n(4,)=n(A n 4,).
Xét bién cd A: Trudce hét chon 1 trong 5 cip ghé dé xép 2 hs A ngdi, d6i chd 2 ban nay
c6 2! céch., 8 nguoi con lai c6 8!. Theo quy tac nhan cé n(Al) =C;.2!.8!

Tuong tu n(A)=C.A’8!; n(AnA)=A20A76! thay vao ta duoc

P(A_)=%:>P(A)=%.

Cau 3. (6,0 diém) Thiy Luc Minh Tan

1. Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh thoi v6i ABC = 60" , BC =a. Biét tam giic SAB
déu, tam gidc SCD vudng tai C va nam trong mit phang hop voi mat phang day mot gée 60°.
Tinh thé tich khdi chép S.ABCD va khoang cich tir B dén mit phang (SAD) theo a

Loi gii

Goi H,F lan luot Ia trung diém cia AB,SC.Ké SG OHC(GOHC)



B

Ta co:
= (ABCD) O(SHC)
= ABO(SHC) (ABCD)n (SHC)=HC = SG O(ABCD)

{AB 0SC(AB//DC,DC OSC)
SG OCH

ABUCH

Hay SG 1a duong cao hinh chép
*Ta c6: ((SCD),(ABCD))=(HC,SC)=SCG = 60"

SH = HC = ASHC céntai H va SCH =60° nén ASCH du.

= G latrung diém cua CH va SG = & ﬁ :%
2 /2 4
. 1 1 (a*V3)3a a3
Vasco _E'SABCD'SG _3-2 4 T - 3
LA £}
S.ABD 2 S.ABCD 16
Ta cé: SD=~SC*+CD* = a\2/7
a+a+7a\/7
+ +
Chu vi ASAD 1a p=SA+AD*5D 2
2 2
2
Dién tich ASAD 1a S =\/p(p—SA)(p—SD)(p—AD) = 331:7

Khoang cich tir B dén SAD la:



343
vV _" 16 :a\/i
Sap 3a’\7 7
16

Voo :%d(B,(SAD)).SSAD = d(B,(SAD)) =

2. Cho tam gidc nhon ABC (AB <AC ) 6 cic dudng cao AD,BE,CF ddng quy tai H. Goi G 1a
giao diém ciia BH va DF, I 1a giao diém ciia BC va FE; O 1a tim dudng trdon ngoai tiép tam
gidc BCH ; K 1a trung diém cua BC. Ching minh H 1a tryc tAm cia tam gidgc AKL va LG
vudng géc voi AO.

Loi gii

* Goi J 1a trung diém cua AH va I 1a tim dudng tron ngoai tiép AABC

Tacé: AEH = AFH = AFHE ndi tiép duong tron tim J , v6i J 1a trung diém cua AH.
= HN AN (1)

*Goi N 1a giao diém cta dudng tron (J,JA) va dudng thing AL(N # A)

Tacé: LN.LA=LF.LE

Mit khac: BFEC ndi tiép dudng tron tim K = LB.LC = LF.LE

= INIA=LBLC = A ,N,B,C ndi tiép duong tron tdm 7

* Puong tron (J,JA) va (I,IA) c6 truc dang phuong la AN = JI O AN

Ma JI//HK = HK [JAN (2)

Tu (1),(2)= N,H,K thing hang va KN O AN

* Xét AAKL c¢6 AD,KN lan luot 1a duong cao va dong quy tai H



= H latruc tim cua AKL
b. Goi P la tAm cua duong tron Ole ctia tam gidc ABC
=I10AO

* LBLC=LELF =P, =P,

L/(0)
GD.GF =GH.GB = P, = Py,
=LGOOI=LGUOAO

Cau 4. (2,0 diém)

x, =3

1

Cho day sb (xn) thoa man 55 +3Jx2+16
x, =2 NS TR ON a2,

n+l 4

n

Tim sb hang tong quét cua (xn) va tim gidi han day sb (f/x )

Cich 1: C6 Nguyén Thi Hong GAm

2 _ 4 _
Tur gid thiét ta tinh duoc x1:3:2 01:22—10; XZZEZQZZS—i;
2 2 2 2 2
6_
x3=%=%=24—%,dovéytadudoén x”=2”“—2:_1 (1), (OnON,nz1)

Ta s& chung minh cong thuic (1) diing bang qui nap.

Hién nhién (1) ding véi n=1,n=2,n=3.

Gia sir (1) ding voi n=k (k21,k0N) tic latacé x, =2 —%
Xét
5 2k+1 _ 1 +3 2k+l _L ’ +16 5 2k+1 _ 1 +3 2k+1 + 1 ’
5x, +3,/x; +16 24! 24 24 2+t
X = = -
k+1 4 4 4
8.2 -
— 2 _ R+ _ 1 Vi (1) tine di Sin=k+1
- 4 = ST ay cung dung vo1 n = .

Theo gi4 thiét quy nap ta duoc (1) ding OnON,n>1.

1

1 . 1
Khi d6 ta c6 2 <3/x, <2.2",0n00N" ddng thoi 1im2.2" =2 nén theo nguyén Iy kep ta ¢6

lim 4/x, ) =2.

Cich 2: Thiay Ngo Thanh Tong



_5x, +3\/x2+16
Taco x _

n+l 4 (4x

n+l

=5x,)" =9(x? +16) = 2x2, =5x,,.x, +2x7 =18.

+1*"n

,0n=1nén x

n+2°

e x, 1a hai nghiém ctia phuong trinh
+222, -18=0

X’ =5x,,.x+2x., —18=0.

2x2,, = 5x

n+2* n+l

. {Zx”ﬂ—Sx x, +2x>-18=0
Vay

- 5xn+1

. . Sx
Theo Vi-ettacé x,,, +x, =—L  2x

n n+2

+2x,=0

—2x) 21( 2xl) H,l:]nzl.

1
< xn _2xn+1 2( n+l

(y twong su li: 2x ., —5x,,, +2x, =0 = x ,, +ax,,, = Z_a(x"+l + axn))

Do d6 x,,, —2x, =3 . X, * +L=ofy L_l =..=2""x, #l)=gm,
21‘[ 21‘[ 21‘[ 2
(y tudng st li: x 2x -3 X 9 ol x +2 )
n 2" n+l 2n+1 n 2}1
n+l 1
Vay x =2 F, On=1
*) Tim gi6i han day sb ({’/Z) .
1 1
Ta c6 & pl2" = nén dé thay 32 < {’/7 {2""  hay 2 <g/x, <2.27.Ma lim2" =2 nén

theo dinh 1y kep thi 1im4/2 =2,

Cach 3: Thay Aki Le
Tir hé thic truy hdi, ta suy ra day s6 duong, day ting. Hon nita, véi nON", ta c6

xx+x—9

n+1 2 n+l

(4x,., —5x,)" =9(x? +16) =
Do do,

_ .5
xn+1+'x —9+2X+1Xn 5 5 5
= xn+2 xn = E'xnﬂ (xn+2 - xn) = 'xn+2 + xn = Exlﬁl‘

2 2
xn+2 + xn+1 - 9 + E xn+2xn+1

Vi thé, ddy truy hdi cap mot “phi tuyén” trén chinh 12 ddy truy hoi tuyén tinh cip hai:

15
x =3, x, =—,
1 2 2
X, ——=X,,,tx, =0, Un2=1

Day truy hdi dugc viét lai

Vi phuong trinh dic trung A* —é)l +1=0c06 hai nghiém A = 1 va A, =2nén
2 2



X, =%+b.2”,DnDN*.

Do x, =3, x, =15 en x, = —L_l+2””,DnDN*.
2”
Suy ra
2<yfx <22" OnON,
Va 1im 2.2"" =2 =1im 2. Vi thé, theo dinh 1y kep, ddy (ﬁ ) hoi tu vé 2.

n—oo n— o
Binh luin.

15
X, =3, x, =?,
* Day truy hoi tuyén (xn) : c6 thé giai nho vao cap so

xn+2 _%x"ﬂ + xn = O’ Dn 2 1’
nhan (y tuong cua thdy Ngé Thanh Tong). Ta ¢
n+2 n+l

X,,, —2X =%(xn+1—2xn), On>1. Do d6

X, ~2X,, =%[ﬂx2 —2x1) = Un=0.

2n+1 ’

T x ., —2x =%, On =1, ta thu duogc

n+l n
X1 +% =2 Eéxn + 23_1 j =2"" (xz +%) =2"? On=>1.

-y 1
Vithé, x, = —§+2””.

 Ngoai ra, viéc tim cong thirc cong thiic tong quét ciia diy (xn) c6 thé tiép can
theo 3 cach khéc: (i) du dodn quy luat s6 hang tong quét cta day roi dung phuong
phap qui nap ciia c6 Nguyén Thi Hong Gam; (ii) Str dung diy s phu thong qua

X x 1
y tuong “thodt can” cua thay SongMinh Nguyen: x, = 2[an ——J; (iii) st dung

n

ham sinhyperbolic (mét hinh thirc khéc cua cich ii)), xét @, :sinh (0'1) = % Khi

d6, u, =sinh(a,) véi a,,, =a, +a,n=1. (Ham sinh(x)=

Céu 5. (2,0 diém) Cho ba sé thuc a.b,c >0 thoaman L+2+E =5,
C a

Chung minh ring %S£+£+£Sl+4\/§.
c a

Loi giai

Cich 1: Thiy Nguyén B4 Trinh



x,y,2>0

x,y,2>0
Dé.t Xzﬁ,y:é,zzﬁ.Tacé xyzzl o yZ:l
b c a PR X
YT y+z=5-x
Suyra 0<x<5 va (y+z)224yz~=»(5—x)22£©x3—10x2+25x—420
X
3-22<x<4
= (x—4)(x2—6x+1)20 = o 3-2J2<x<4
x>3+242
Khi dé P:ﬂ+2+£:l+l+l:xy+yz+zx:x(5—x)+l:—x2+5x+1_
c a b x y z X X

Xétham so f(x)=-x #5041 trén doan [3 —2\/5;4] .
X

' 23 +5x* -1 (2x-1 -x*+2x+1
= 2ese o @) e2en)

X X

X =—

2
= f'(x)=0 = |x=1-v2<0

x:1+\/§

Y ol3o002 % 1++2 4
703 S T R
1+4\/§ 1+4\/\
()
4 4

Duya vao bang bién thién ta c6 % <P<1+442.
Cich 2 : Thay Pao Vin Tién

Cho ba sd thuc duong a,b,c thoa man ﬁ_,_é_,_ﬁ =5.
c a

. 17
Chtrng minh rang —Sg+é+gsl+4x/§.
4 ¢ a b

Loi giai



b
bat x=£;y =—;z =< voi x,y,2>0.
b c a
=1
Ta co Wz .
x+y+z=5
Vi

2
Szxj - 3-2J2<x<4.

2
+
x+y+z=5:>x<5,xyz=1:1=xyz$x(yzzj :1Sx(

b . . .
Khi do P =£+—+% = xy + yz+zx. Vay theo dinh 1y viet ta c6 x, y,z la nghiém duong
c a

ctia phwong trinh £ =5t + Pt —=1=0 « P=—t +5t+l
t

Xétham sb f (1) =1’ +5z+% 10[3-2v2:4]. taco

f'(z)=—2z+5—tlz,f'(t)=o o 25—

BBT:
I 3-2y2 1 1++2 B

2

50 - o+ 0 -

14442 1+442

f(t)
E \ .
4 4

Quan sét bang bién thién ta thiy dé c6 ba nghiém duong thi %7 <P<1+42.
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