TRUONG THPT BINH XUYEN KI THI THU HSG LOP 12 THPT NAM HQC 2017-2018
PE THI MON: TOAN - THPT
PE cHiNg THUC Thoi gian: 180 phut, khong ké thoi gian giao dé

Cau 1 (2,5 diém). 7
a) Tim tat ca cac gié tri thuc ctia m d€ phuong trinh sau day c6 ding hai nghiém thuc phan biét

(m+2)(V2+x =22=x)+3x+4V4-x" =m+12 (xeR)
b) Cho ham sé y =x—‘f ¢6 db thi (C).
e

Hay lap phuong trinh duong thang (d) di qua diém M (3;-1) va cét d thi (C) tai hai diém phéan
biét A, B sao cho MB =3MA

Ciu 2 (2,0 diém).
a) Giai phuong trinh: v/2 cos 4x + (1 —/2sin Zx)(cosx —+/3sinx —\/5) =0.
o 1 2? 100°
b) Tinh tong: S= ECIIOO + ?CIZOO +-et qug
Cau 3 (1,5 diem).
2—x*y 20t =yt +1=2 3-J2-x ¥
Giai hé phuong trinh: \/ ( ) (x,yeR)
x—y +x=3
Ciu 4 (1,5 diém).

Trong mit phing véi hé truc toa dd vudng géc Oxy, cho dudng tron(C) va dudng thang (d)lan
lugt ¢6 phuong trinh (x—2)2 +(y+1)2 =8 va x—2y+3=0. Cho hinh thoi ABCD ngoai tiép
duong tron (C)va diém 4 thudc duong thing (d). Hay tim toa do cac dinh 4,B,C,D; biét ring
BD =2AC va tung do cua diéem A khong nhdé hon2.

Ciu 5 (1,5 diém).
Cho hinh chop S.ABCD c6 ddy ABCD la hinh vudng va tam gidc SAB la tam giac can tai dinh

S. Géc gifra dudng thang S4va mit phing day bang 45°, géc giita mit phang (SAB)va mit
phang day bang 60°. Tinh thé tich khéi chop S.ABCD, biét rang khoang cach giita hai dudng
thdng CD va SAbing a/6 .

CAu 6 (1,0 diém).

Cho x,y,z 1a cac s6 thuc khong 4m thoa man diéu kién x* + y* +z° =1.

Tim gia tri 10n nhat cua biéu thirc: P =6(y+z—x)+27xyz.

Hét

Thi sinh khéng dwoc sir dung may tinh cam tay.
Can bo coi thi khong giai thich gi thém.
Hovaten thi Sinh ..o, Sébdodanh......................



TRUONG THPT BINH XUYEN

Ki THI THU HSG LOP 12 THPT NAM HQC 2017-2018

HUONG DAN CHAM MON: TOAN — THPT

(Gom 06 trang)

PE CHINH THUC

Luu y khi chim bai:

- Pdp an chi trinh bay mét cach gidi bao gom cdc y bdt budc phdi cé trong bai lam ciia hoc

sinh. Khi chdm néu hoc sinh bé qua buée nao thi khéng cho diém buée do.
- Néu hoc sinh gidi cach khdc, gidm khdo cdn cir cdc y trong ddp dn dé cho diém.

- Trong bai lam, néu o mot buoc nao do bi sai thi cdac phan sau co sw dung két qua sai do

khéng dwoc diém.

- Hoc sinh dwoc sir dung két qud phan truée dé lam phdan sau.

- Trong loi gidi cdu 5 néu hoc sinh khéng vé hinh thi khéng cho diém.
- Diém todn bai tinh dén 0,25 va khong lam tron,

Cau 1. (2,5 diém)

Noi dung Pi¢m
a) 1,0 diém
DPidukién 2<x<2,dit t=+2+x-242—x = > =10-3x— 44— x*
, 0,25
t = ! + ! >O,Vxe(—2;2) nén xe[—2;2]<:>te[—4;2] ’
| 22ex N2ox o 0 - )
Khi d6 pt da cho co dang: (m+2)+10-1> =m+12< m(1-1)=1>-21+2
+) Néu ¢ =1 thay vao pt trén khong thoa mén
+) Néu ¢ #1 pt trén co6 dang 0,25
2 , 2_
S22 ) Xéthamsd £ (1) = %,z e[-4:2]\{1)
tz _Zt ' A A B |
Tacod f'(1)= ( )2 ,/'(t)=0<1=0,t =2. Ta cé bang bién thién nhu sau:
t—1
t |4 0 1 2
f(t) + 0 - -
2 o 0,25
f(t)
20 2
5 =00
'Dua vio bang bién thién ta dugc pt ban dau co dang hai nghiém phan bigt | |
= —% <m<-=-2 0,25
b) 1,5 diém
Ta thay néu duong thang (d) khong ¢ hé s6 goc thi né chi cat (C) tai ding mot diém suy
ra (d) phai c6 hé so goc. Gia st (d) c6 hé s6 goc la k thi phuong trinh cua (d): 0,25

y = kx —3k —1. Phuong trinh hoanh d9 giao diém la:

2



) x#1
x—l kx2—2(2k+1)x+3k+3 0

o —2(2k+1)x+3k+3 0 (1)(do x=1 khong phal la nghlem)
+) Pé (d) cit (C) tai hai diém phan biét thi (1) c6 hai nghiém phan biét

=

:kx—3k—1<:>{

+) 3 sinx —cosx = 2sin 2x @%sinx—%cosx:sian & sin2x :sinix—%j

k+#0 0,50
= 5 S k#0
k +k+1>0
+) Gia sir A(x kx ~3k - 1) (xz;kxz—3k—1) trong d6 x,,x, 1a hai nghiém cta (1) va
theo dinh ly Viet ta co: x, +x, =$;x]x 3k+3 2) 0,25
 Ta xét hai truong hopsaw:
TH1. MB =3.MA < x, -3x, = 6, két hop véi (2) ta dugc:
Sk+1 3k+3 S5k+1 3k+3 3k+3 1
X = , X, = ; . = Sk=-Lk=—
2k1 2k 12k ) 2k 5 0,25
Hhk=—=d)iy=—=x—=
) s (d):y R
+)k —1:>(d) y——x+2
TH2. MB——3 MA<:>x2— 3x +12 ket hop voi (2) ta duoc
4k -1 3 4k-13 3k+3 3445
X =X, =—; . S k=
k Kk ko k 2 0,25
e \/—
Phuong trinh duong thang (d): y = (x-3)-1
Vay ....
Cau 2. (2,0 diém)
Noi dung Piém
a) 1,0
diém
Ptc>\/5(1—2sin22x)+(1—\/§sin2x)(cosx— 3sinx—\/§)=
0,25
c>\/_( \/Esm2x)(1+\/zsm2x) (1 \/§s1n2x)(cosx 3sinx— \/_)=0
(1 ﬁs1n2x)(f+2sm2x+cosx fsmx I)
V2
in2x=—= 0,25
<:>(1—@sin2x)(25in2x+cosx—x/gsinx)=O<:> —
V3 sinx —cosx = 2sin 2x
2 x=Ztkn
#) sin2r=""=sin" o 38 (kez)
x=§+k7r 0,25




2x:x—%+k7z x:—£+k7r

Xéthamsd f(t)=2t-~t =1, Vte[2;+0], f'(t) = >0 Vte[2;+0].

t
Nt -1
(Do 2V —1-t>0 20 -1 >t =37 >4,V >2).
Vay ham sé f(¢) dong bién trén [2;+0].

6
o & (keZ)
0,25
2x:7z—x+£+k7z x=7—ﬂ k— ’
6 18 3
Viay phuong trinh c6 cac hg nghiém la.....
b) 1,0
diém
2 2
Ta ¢6 Vk =1,100: %C@O _k p 1;“1(:1@0 (k 1+ kl JC{;O
+ + + 1 0.25
7 7 7 7 7 7 _kclli)oi C’lli)O k 1?1%0
. 100! $-1 oo K 9
Vk =1,100, kaO k———=100.C5"' = S, = Zkao _1002099 =100.2 0.25
k! (100 k) ’
) 100 . 100 . . 0 )
Vk=1,100, S,=>.Cl,=>.Cl, ~Ch,=2" -1
k=1 k=0
1 1 100! 1
Vk =1,100, —C/,, = : =—.CH' =
k+1 " k+1 K(100—k)! 101 0.25
= 1 k 1 u k+1 1 < k+1 0 1 1 101
S3:;mcl°°:ﬁkz;c‘°l —101 ZCIOI ClOl C101 101(2 _102)
100 _
S=58-5,+8, =100-29"’—(2“’0—1)+L(21°l —102):w 0,25
01 101
Cau 3. (1,5 diém)
No6i dung Piém
1+ xy° ¥yt e2xt -yt +1=2 3-2 . 1
Hé PT< 2 )- ¥ ( ) (1)
2
ANX—Y +x=3 2
) 0,25
. 2_4 2 2_ 4 120
biéu kién ryrey
x—3>>0 (*)
o (1) Y e S b By Srwa———_ ( i)' v AR
2(x+LJ— (x+i]2 -1 =2(3—x/§),(3).£)ét f=xa —O 5>y NN
v V! ' v v
0,50




1 1 1
Tir (3 —|=f3)ex+—=3cx=3-—(4
R B L e )

Thay(4) . (2) - du’o’ S R

Sa=-b;7a=b
+)Néu a=-b,chon a=1,b=—1= AB:x—y+1=0
+)Néu 7Ja=b,chon a=1,b=7 = AB:x+7y—-15=0

5

1 1 1 1
3=y =—=3-—-1y'=—< " -3+’ +1=0(5
y2 y2 y2 y4 ( ) 0’25
¥ =1
Te (5)e (Y -1)(ry' -2y -1)=0&
R
P =1ox=2 = (6y)e{(21).(2-1))
0,25
+y =142 =2 x=3-42 = (xu;y) {( 241442 )( —2;—1++2 )}
Vay tap nghlem cua he phuong trinh 14 :
0,25
S= {(21) ( 21442 )( —2;—1+42 )}
Cau 4 (1,5 diém)
Noi dung Piém
A
AN
0,50
C
Dudng tron (C) ¢6 tam 1(2;—1), ban kinh R=22, IB=2IA. Trong tam giac vudng
ABtaco: —=— 4 1 3 1 o
IH- [4° IB~ 4]4° 8
Do A thuge (d) nén 4(2¢-3;¢), két hop voi 14 =~/10
=2
o J(2t=5) +(t+1) =10 < 5 ~18+16 = 0@ﬁ_16:z=2 0,25
Suy ra A(l 2) do I'la trung dlem AC nén C(3 4)
Gia s dudng thang AC ¢6 vtpt la n, = (a b),a Pip S0
Pt AB: a(x—1)+b(y—-2)=0.Taco
d(I;AB)=\/§c>M=\/§<:>(a—3b)2=8(a2+b2)<:>7a2+6ab—b2=0 0,25
a’+b’




Nhuvaytacénéu AB:x—y+1=0= AC:x+7y—15=0 va nguoc lai.
Gidstt AB:x—y+1=0= AC:x+7y—-15=0

VS,ABCD = ESH'SABCD = 3 3

. 0,25
Puong thang CD song song voi AB nén CD:x—y+c¢=0, do CD di qua C nén
344+c=0=>c=-7T=CD:x-y-7=0
, AN 18 i oA JXTY=T=0 x=8 £ s
Do d6 toa do D 1a nghiém ctia hé = = D(8;1), kéthop voilla
x+7y-15=0 y=1
trung diém BD suy ra B(—4;-3). 0,25
Vay toa do cac dinh 1a: 4(1;2), B(—4;-3),C(3;—4) va D(8;1)
Cau 4 (1,5 diém)
Noi dung Piém
0,25
Goi H 14 hinh chiéu vudng géc cta S 1én mat day, M 1a trung diém AB va do tam giac
SAB cén tai S nén SM vudng goc vi AB va két hop voi SH vubng goc voi day suy ra
AB vudng goc voi mat phang SMN nén theo gia thiét ta dugc:
Z(S4,(ABCD)) = £SAH = 45" = SA = SH2
2
— _ —60° —
Z((S4B),(ABCD)) = £(SM,MH )= ZSMH = 60" = SM = SH.ﬁ 0.5
' Tu diém N ké NP vudng goc voi SM thi d& thdy NP la khoang cach giita hai duong
thing SA va CD suy ra NP =a/6. Ta ¢6 025
2 >
SH.MN = NP.SM < SH.AB = a\/g.SHﬁ o AB=22a
e g tamg1ac e
2
SA* = AM* + SM* < 2SH* :4STH+2a2 & SH =a\3 0.25
1 a/3.8a _ 834 0.25




Cau 6. (1,0 diém)

Noi dung Piém
1,0 diém
Tacdo P=6(y+2z)+(27yz—6)x
42
y+ZS«/2(y2+zz):\/§\/ —x* Va -6< .1 2x -
0,25
Do d6 P<6y2+1-x +x{22—7(1—x2)—6}
Xétham f(x) = 6+/24/1— x> +x[%(l—x2)—6} trén [0;1], ta co:
0,25
£x)=— 62x 81, Cf(x) = 81x—L<O vxe[0:1).
1-x 2 (1 x)\/l x’
Suy ra ham f'(x) nghich bién; ta lai co £ ( j
1 s 1 .
Do d6 v6i moi xe{ }tm f'(x)>f( j 0; voi moi xe{g;lj thi 0.25
1 A 1 e
fl<f! 3 =0 Vivay, f(x)<f 3 =10 v6i moi x [0;1].
A £ a2 . . 1 . 2
Nhu vay P <10. Dau dang thic xay rakhi x=— va y=z=—.
3 3 0,25

Vay gié tri 16n nhat cua P 1a10.

Chuy Cé thé glal bai todn bang cdch khong sur dung dao ham nhur sau:

Pit a=3x;b=3y;c=3z,khid6 a* +b*> +c* =9 va P=2(b+c—a)+abc

Ta chung minh 2(b+c—a)+abc <10 (¥)

That vay, tacod (*) < d(b+c—a)+2abc<a’ +b>+c* +11 (1)

Tacd b*+4>4b; > +4>4c nén 4b+c)<b*+c*+8 (2)

Piéng thtrc xay ra & (2) khi 5=c =2 . Ta chi cAn ching minh —4a + 2abc < a* +3.
Tacéd —4a+2abc<—-4a+a(b’+c*)=-4a+a(9-a’)

Ma ~4a+a(9-a’)<a*+3<a +a°—5a+320< (a—1)"(a+3) >0 (luén dung)

Vay —4a+2abc<a*+3 (3) . T (2) va (3) suy ra (1) duge chig minh, tic 1a (*) duge ching minh.

Piéng thic xay ra khi vachikhi a=1b=c=2.

Viy gi4 tri nho nhit cua P 1a 10 khi x=§ va y:z=2




