SO GD&PT QUANG BINH KY THI CHON HSG TINH NAM HOQC 2018-2019
) ) ] Khoa ngay 14 thang 3 nam 2019
PE CHiNH THUC Moén thi: TOAN

Hotén: ... LOP 12 THPT ‘
Thot gian: 180 phut (khong ké thoi gian giao de)
Dé gom co 01 trang

Cau 1 (2.0 diém)

a. Cho ham s6 y _1 c6 d6 thi 1a duong cong (C) va diém I( 5.5
X

64
trinh duong thang d di qua 7 va cat (C) tai hai diém M, N sao cho I 1a trung diém cia
MN .

b. Cho ham sd y:x+‘ 2 _2x+m
Cau 2 (2.0 diém) ,
a. Gidi phuong trinh sau trén tap s6 thuc R :

=72 +9x+12=(x=3)(x -2+ 5vx =3 )(Vx =3 -1).

b. Cho sau thé, mdi thé ghi mot trong cac sb cua tip E = {1;2;3;4;6;8} (cdc the

j. Viét phuong

, vO1 m 1a tham s0. Tim m d€ ham so co cuc dai.

khdc nhau ghi cdc sé khdc nhau). Rat ngau nhién ba thé, tinh xac suat dé rit dugc ba
thé ghi ba s6 13 sé do ba canh ctia mot tam giac c6 goc tu.

i t
Céu 3 (2.0 diém). Cho tich phan I(¢)= [(xsinx)” dx.
0
a. Tinh I(¢) khit=7.
b. Chtrng minh rang I(t)+1(-t)=0,VteR.
Cau 4 (3.0 diém) q ‘
Cho khoi tir dién SABC va hai diém M, N lan luot thudc cac canh S4, SB sao cho

%:%,%: 2. Goi (P) 12 mit phang di qua hai diém M, N va song song véi duong

thang SC.

a. Trong truong hop SABC 1a tir dién déu canh a, xac dinh va tinh theo a dién tich
thiét dién cua khéi t dién SABC voi mit phang (P).

b. Trong truong hop bat ki, mit phang (P) chia tir dién SABC thanh hai phan. Tinh
ti s6 thé tich cta hai phan do.

Cau 5 (1.0 diem) ,
Chung minh rang véi moi s6 nguyén duong n >1 ta luon co:
log,, (n+41)> lrogn_i_1 (n+2)

HET




LOI GIAI CHI TIET

Cau 1 (2.0 diém).
a. Cho ham s y=21 ¢6 do thi 1a duong cong (C) va diém | (—g;%). Viét phuong trinh
X
duwong thing d diqua | vacat (C) tai hai diém M,N sao cho | 1a trung diém caa MN .
Loi giai
Cach 1:

+Goi d di qua diém | (—%,gj va co hé s6 goc k cd phwong trinh la:

5) 5 12kx +10k +15
y=K| Xx+= [+—-<y= .
4 12

+ Xét phuong trinh hoanh d¢ giao diém ctia (C) va d:

1_12kx+10k+15 _ |X#0
X 12 g(x)=12kx* +(10k +15)x—-12=0  (*)

+Duong cong (C) cit d tai hai diém M,N khi va chi khi phwong trinh (*) c6 hai
nghiém phan biét khac 0.

k=0
k0 k=0 (o —219+84/6
&A>0 o {(10k+15)° +4.12°k >0 =1~ 5o Q).
9(0)=£0 |-12%0 . —219-84/6
50

+Voi k thoaman (1), goi x; X, lan lwot 1a hoanh d6 ctia hai diém M, N, v6i x;; X, 1a hai

nghiém ctia phuong trinh (*).

—5(2k +3
+ Theo dinh ly Vi-et ta cé: X, +X, = % .
+ | la trung diém ctia MN khi va chi khi:

-5(2k+3) 5

3 ... ~
X X, =2X < ok :—§<:>2k+3:4k<:>k:§(thoaman(1)).

+Véi k :g ta c6 phuong trinh dwong thang d la: 3x—2y+5=0.
Céach 2:

+ M (m;lje(C), | 1a trung di€ém ctia MN nén ta co:
m

-5 5 1 -5-3m 5m-2




-5
m-—2 3 m;tO;m;t?

\ 5m-2
+Vi Ne(C) suyra o = e 3

(5m—2)(-5—3m)=6m

-5 m=-2
m=0;mz=—
= 3 < 1
3m2+5m-2=0 | M-3
. , -1 1
+Vdéi m=-2taco M| -2;— [;N| =:;3[.
2 3
+Vo’im=1 tacoO M 1;3 N —2;_—1 .
3 3 2

+Puong thing d di qua hai diém M , nhan MN = (% ; g} = %(2; 3) 1am vecto chi phuong,

hay nhan n =(3;-2)1am vecto phap tuyén :
3(x+2)—2[y+%)=0 & 3x-2y+5=0.

Vay phuong trinh duong thang d can tim la: 3x—2y+5=0.

b. Chohamsd Yy = X+‘X2 —2x+m|, véi mla tham s6. Tim m dé ham s6 co cuc dai.

Loi giai
Ham 8 y = X+|x* = 2x+m|. TXD: R.

Treong hop 1: m>1 = x* -2x+m>0 v4i VxeR.

+y= X+‘X2 —2X+ m‘ = x* —x+m, ham s6 nay ¢ d6 thi 1a mot Parabol nén chi ¢6 cuec tiéu,

suy ra m =1 khong thoa man.

Truong hop 2: m<1

x> =x+m khi XE(—oo;l—\/l—_m]u[l+\/l—_m;+oo)
—x%+3x—m khi XE(l—\/l—m;l+\/l—m) .
2x -1 khi Xe(—w;l—M)u(l+ﬁ;+w)

—2x+3 khi XE(l—\/l—m ;1+J1—m)

+ Y =X+[X* - 2x+m|=

+y’:

+) 2x—1:0©x:%.Déth€1’y 1++1-m >% véimoi m<lval-vl-m <%<:>m<%
3 X A 3 7. . \ 3 3
+) —2X+3=0<:>X=E.Dethay 1-J1-m <E voimoi m<1va E<1+\/1—m <:>m<z.

7. 3 7 2 4 A 2 [
+) Voi m< 7 ta c6 bang xét dau caa y':

—0 1-~/1-m 1++1—-m +00

|| w2

\ o L 3
Ham s6 dat cuc dai tai x = >




+)Véi%<nm<Ltacébéngb@hth@n

1—~j1—m 1++1—m o0

S| kI | =

Ham s6 khong c6 cuc dai.

Dé thay khi m= % ham s6 khong ¢6 cuc dai.

A s ~ .. 3
Vay ham s0 co cuc dai voi m<Z.

Cau 2 (2.0 diém)
a. Giai phuong trinh sau trén tap s6 thuc R:
X} —7x* +9x+12= (x—3)(x—2+5\/x—3)(\/x—3 —1).
Loi giai

cadln>€—7x?+mH42=(x—3ﬂx—2+5¢§?§xJ??§—g<ﬁ§uh@1xz3)
& (x=4)( ¥ ~3x-3) = (x-3)(x~ 2+ 5x-3) ———

VXx=3+1
[x-4=0
& 2_ _3_ _
3y 3 5X+6+5x/X—3-15yx—3
| Jx-3+1
| x=4(Nhan)
= .
(x2—8x+12)\/x—3:9—2x(1)

Giai (1): (x*—8x+12)3/x-3=9-2x .

Dt t=Xx—3>0.

Phuong trinh (1) tré thanh: t°—2t°+2t* -3t-3=0 (2).

(Phén tich phuong trinh (2) nhu sau: VT =(t* +at+b).(t°+ct* + dt +e). Dong nhét hé s5).

t?—t-1=0
(2):(t2—t—1)(t3+t2+3):0<:> . _ .
t°+t*+3=0 (vo nghiem do t >0)
1+\/§
t= (Nhan)
= 2 = :1+\/§<:>x:9+\/§(Nhan).
1— f 2 2
t= > <0(Loai)

Vay tap nghiém cta phueong trinh da chola S = { 9 +2\/_}

Cach 2: Diéu kién: x> 3.

Phuong trinh da cho twong dwong voi:

x* —5x+6+5(x—3)vx-3 (x—4)
JXx=3+1

(x—4)(x2—3x—3)=




=4 (Nhan)

o 2 _ _ _
x2—3x—3:X 5Xx+6+5(x—3)+/x—3 )
JXx=3+1
Giai (1):

X2 —5x+6+5(x—3)v/x—-3
\/m+1

& (¥ =3x=3)(VX=3+1) - %" +5x—6-5(x—3)/x~3 =0

©9-2x— (X’ —8x+12)y/x-3=0

<:>—x3+12x2—46x+57+(x2—8x+12)(x—4—\/E):

<:>—(x—3)(x2—9x+19)+(x2—8x+12)(x—4—m):

& —(x=3)(x=4=x=38)(x=4+x=3)+(x* ~8x+12)(x—4—/x=3) =0

@(x—4—ﬁ)[—(x—3)(x—4+\/x_ +(x2—8x+12)] 0

x? —3x—3— =0

VX—=3=x- (2)
—4—+/x=3)[(3=x)/x=3=x|=0
<:>(x X )[( X)X x] <:>L3 VK3 x=0 .
X>4
9++/5
*Giéi(Z):\/x—3=x—4<:>{X224 P R @x=9+‘/§.
X" —9x+19=0 2
2

*Giai (3):
(3-x)Vx-3-x=0 & /(x-3)" +x=0 (v6 nghiém do x>3)
9+\/—}

2

Vay phuong trinh da cho c6 tap nghiém S = {

Cach 3: Phuong trinh da cho twong duong véi'
(x—4)(x* ~3x~3) = (x~3)(x~2+5Jx~3) =
=4 (Nhan)
=
X* ~3x-3=(x-3)(x-2+5Vx-3]

Giai (1):

\/7+1

\/%4—1 (1)

x—2+5Jx=3 _ x*-3x-3 x-2+5Jx-3
Ix=3+1 T Jx=3+1
C>(x—4)2+5(x—4)+1:(x—3)+5\/m+1

(x—4)+1 Jx-3+1 .
t* +5t+1
t+1

x? —3x—3=(x-3)

Xéthams6 f(t)= 20,




tP+2t+4

2
- >0,Vt20,suyrahém56f(t)=w t

dong bién trén [0;+00).

(1)

(t+1)
>4
X >4 x> 4 _9++5
Suy ra Vx-3=x-4< , SN, e %= 2 :>x=9+\/§.
x—3=(x—4) X*—9x+19=0 2
L 9—\5
2

Vay phuong trinh da cho c6 tap nghiém S = {4; 5

9+\/§}.

b). Cho sau thé, mdi thé ghi mot trong cac sd ctia tap E = {1,2;3,4;6;8} (cdc thé khic nhau
ghi cdc 56’ khdc nhau). Rat ngau nhién ba thé, tinh xac sudt dé rat dwoc ba thé ghi ba s6 1a
s0 do ba canh cua mdt tam gidc c6 gdc tu.

Loi giai
LAy ba thé tir 6 thé c6 s6 cach 18y 1a C?, nén s6 phan tir ctia khong gian mau la
Q] =C¢ =20.
Goi bién cd A: “rut dugc ba thé ghi ba s 1a s6 do ba canh cta mot tam giac c6 goc tu”.
Gia st rtat duwoc bd ba s6 1a (a;b;c), véi a<b<c, dodd 4<c,nén ce{4;6;8}.

a, b, ¢ laba canh ctia tam gidc AABC, véi BC=a, CA=b, AB=c c6 goc C tu

2 2 2
a“+b°—c
cosC=——" <0 :{a2+b2<cz

2ab
<
4<c<a+b 4sc<a+b

+Xét c=4 thi 6 bd (a;b)=(2;3) thoa man.

=+va’+b* <c<a+b, véi ce{4;6,8}.

+Xét ¢=6,do a<h<c, 6=c<a+b<2b,nén b=4 va a=3.Suyracobd (a;b)=(3;4)
thoa man.

+Xét c=8,do a<b<c,8=c<a+b<2b,nén b=6 va a=3 hoac a=4. Suy ra co6 hai bd
(a;b)=(3;6)hodc (a;b)=(4;6) thoa man.

Suy ra s phan tir cua bién 8 A 1a [Q,|=4.

Q) _4 1

o 20 5
t
Cau 3 (2.0 diéin). Cho tich phan I (t) = [(xsinx)" dx.

0

Nén xac sudt can tim la p =

a. Tinh I(t) khit=rx.

a.Khi t=r, ta co:

V.4 V4 3" 4 3
+ I(ﬂ)=szsin2xdx=i_|.x2(1—c032x)dx=E.X— —EIXZCOSZde:”——E.J.
) 29 23], 21 6 2




. ) du = 2xdx
7. 2 o u=xX
+Véi J :Ix cos2xdx . bat = 1 . .
0 dv = cos 2xdx v=§sm2x

x du, =dx

. X u, = X
+Taco J :?stx

—jxsin 2xdx = —jxsin 2xdx. Dét{
0 0

, = -1
. dv, =sin2xdx  |v, =—c0s2x
2

T T

0 0

=J=- —5c032x +'|.1c032xdx =(§COSZX—ESin2X]
2 52 2 4

70 1 70 1nm n° =«
VA I = e
+6.1Y(7T)62 6 22 6 4
b. Chitng minh re\”ang: | (t)+ | (—t) =0
Loi giai

-t
+Xét 1(-t) = [ (xsinx)*dx. Dt x=-U, suy ra dx =—du.
0

Doicin: x=0 = u=0; x=-t = u=t.

t t
Khi d6: 1(~t) =—[[-usin(-u)]" du =—[ (xsin x)" dx.
0

0

t t
Vay I(t)+1(-t) =j (xsin x)%dx — j (xsinx)?dx =0 (dpcm).
0 0
Nhan xét: Néu 1am trac nghiém thi cé thé lam nhanh hon.

0 t
Do ham s8 y = (xsin x)* 1a ham chan nén ta cé tinh chat: I(xsin X)%dx = J.(Xsin X)%dx .
—t 0

Khi do: I(t)+1(-t) = j(xsin x)zdx+_f(xsin X)*dx =j(xsin x)zdx—}(xsin x)%dx =0

CAiu 4 (3.0 diém) Cho khoi t¢ dién SABC va hai diém M, N lan luot thudc cdc canh SA, SB sao
cho ﬁ:l,ﬁ =2. Goi (P) la mit phing di qua hai difm M, N va song song véi
MA 2 NB
duong thang SC.
a. Trong treong hop SABC 1a t dién déu canh a, xac dinh va tinh theo a dién tich thiét
dién ctia khdi tit dién S.ABC véi mit phang (P).

Loi giai

M|




*) Xac dinh thiét dién

SC/1(P)

Ta co: 4 SC < (SAC) :(P)m(SAC):MF (MF//SC;FeAC).
M e(P)n(SAC)

SC/I(P)

Ta c6: {SC = (SBC) = (P)n(SBC)=NE (NE//SC;EBC).
N e(P)n(SBC)

— Thiét dién la t& gidc MNEF .

Mat khac ta cé:

+)NE//MF(//SC).

+) ASMN = ACFE = MN = FE.

D NE//SCoNE_BN 1 _\e_2
sC BS 3 3

MF_AM _2 _ \yp_22.
SC AS 3 3
Vay thiét dién MNEF 1la hinh thang can.
*) Tinh dién tich thiét dién

+YMF //SC <

M H F

Xét ASMN c6 MN =+/SM2 + SN2 — 2.5M SN .cosMSN =%.
MF -NE a a1l

KéNH L MF, MNEF 1a hinh thang can= MH == % = NH =~

1 E(EJF@jax/l_l_az\/l_l

Vavy dién tich thiét dién 1a: S, = = (NE + MF).NH =
1y et HER Thiet ¢ie wer = ( ) 20373 ) 6 12

b. Trong truong hop bat ki, mat phing (P) chia tit dién SABC thanh hai phan. Tinh ti s§

thé tich cta hai phan dé.
Loi giai

Céach 1: Vi mp(P) diqua M,N va song song véi SC nén:
(P)~(SAC)=MF,(F € AC,MF //SC); (P)(SBC) = NE, (E € BC,NE //SC).
chido CF_SM _1 CE_SN_2
CA SA 3 CB SB 3
Mat phéng (P) chia khoi tir dién SABC thanh hai khoi: MNEFSC va MNEFAB .




+ GOl Vuae =V, Vimerse =Vir Vimeras =Va-
+Ta co V, =Vynerse =Veser +Vseme +Voune -
" VCSEF _ CE CF 2 = Veer :EV .
Vesea "CB'CA 9 9
—+ VSFME :ﬁz1 (1)
Veee SA 3

3
1 2 2
~d(E,AF).FA —d(B,AC).-AC
_ 2 ( ) _ 3 ( ) 3 zﬂ.
V, 4 4
Ve Ay 2y (2).
VSABC 9 9
14 4
Tt (1) va (2) suy ra Ve = =3 §V :EV
+ Yome (SMOSN _12_2 3
Ve SA SB 33 9
1 1
=d(S,(ABE)).S —d(A,BE).BE
oo Vo _ 30O ABE) S s, GO(ABEIBE g g
Vs 1q(s,(ABC))Sec S —d(ABC)BC BC 3
V. 1 1
= 2V =3V (4)
SABC
21 2
Tt (1) va (2) suy ra Vg = 9 §V :EV
. 2 4 2 4 5
+ Do do Vl :VCSEF +VSFME +VSMNE :§V +EV +EV :§V :>V2 :§V .
+ Vay i=ﬂ hoac \é=§
V, 5 Vv, 4
Céch 2: Vi MF //NE//SC nén t giac MNEF la hinh thang.
Goi | =FENMN =1 €AB.
Theo dinh ly Mennelaus, ta c6
SM Al BN Al B 1
——— =l —=4= —==.
AM "Bl SN BI I 4
% % % 1:%21: E la trung diém cua FI .
V BINIE 111 1 15
+ \% =EWE:ZEE =E =V, =Vineras =Viavue —Viene :EVIAMF .
IAMF
Mat khac VIAMF =£:£ =>Viave :ﬂVBAMF'
Ve BA 3 3




2 AM 2
+ SABF = ESABC;E g :>VBAMF - _VSABC .
15 4 4 5 4
:VZ :1—5 §VSABC §V :>V1 =V
+Vay v,_4 hoac Va3
vV, 5 V, 4

Cau 5 (1.0 di¢in) Chtzng minh rang véi moi s& nguyén duong n>1 ta ludn co:
log, (n+1)>log,., (n+2)

Loi giai

) = \/Iogml n.log,., (n+2).

+ Ap dung bt dang thitc AM —~GM cho hai s8 duong log,, n va log, , (n+2) ta duoc:

log,,,n+log,,,(n+2) log,,n(n+2)

\/Iogn+1n.logn+l(n+2) < > 5 :

\ A 2
+Ma n®+2n<n*+2n+1 nén n’+2n<(n+1)".

_ log,,, (n*+2n) _log,.,(n +1)° - log, , (n* +2n)

<1.
2 2 2
:>\/Iog n.log,.,(n+2)<le w<l<:>log (n+2)<log,(n+1)
n+1 n+l |Ogn (n+1) n+1 n *

Cach 2
+Véi moi s6 nguyén duong n>1 ta co:

log, (n+1)>log,, (n+2) < In(n+1) § In(n+2)

Inn In(n+1)
+Xéthamsd y = LICEE B
Inx
In x _In(x+1
+Tacs y =X+l x X|nX—(X+1)In(>2<+1).
(Inx) x(x+1)(Inx)

+V6i Vx>1 thi x+1>x>1; In(x+1)>Inx>0 = xInx—(x+1)In(x+1)<0.
=Yy <0,vx>1.

Suy ra ham s6 nghich bién trén (1;+0).

+ Do d6 véi moi s6 nguyén duong n>1 thi y(n)>y(n+1).

Vay log, (n+1)>log,,,(n+2).
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