SO GD&PT VINHPHUC ~ KY THI KSCL PQI TUYEN HQC SINH GIOI KHOI 12
TRUONG THPT YEN LAC 2 PE THI MON: TOAN
NAM HOC 2018-2019
Thoi gian lam bai: 180 phit, khong ké thoi gian giao dé

Céu 1 (2.5 diém).
a) Cho ham s6 y =x’ —3mx’ +4m” -2 ¢6 dd thi 1a (C,,). Tim m dé dd thi ham s6 (C,) ¢6
hai diém cuc tri 4, B sao cho dién tich tam gidc 4BC bang 4 voi diém C (1;4).

2x—

14 c6 do thi la (C) va hai diém M (-3;0), N(~1;-1). Tim trén dd thi
X+

ham sb (C) hai diém 4, B sao cho chung déi xtmg nhau qua duong thang MN .

Ciu 2 (2.0 diém).

a) Giai phuong trinh: 4cos’ x(1+sinx)+ 243 cosxcos2x =1+ 2sin x.

b) Mot hop dung 9 tim thé dugc dénh s6 tir 1 dén 9. Hoi phai rat it nhat bao nhiéu thé dé xéac

b) Cho ham sb y =

Ae 11 Ay mp o s A e 1A i1 s 5
suat c6 it nhat mot thé ghi so chia hét cho 4 phai 16n hon o

2 2 . [ 2
Ciu 3 (1.0 diém).Giai hé phuong trinh {3x 25420+ 1 =2y 1)y 2y +2 (x,yeR)

X +2y° =2x-4y+3
Cau 4 (1.5 diém). Cho hinh hop dimg ABCD.AB,C,D, c6 cac canh AB = AD =2, A4, = V3
va goc BAD = 60". Goi M, N lan luot la trung diém cua cic canh 4D, va 4B,
a) Chimg minh ring AC, vudng géc véi mit phang (BDMN).

b) Tinh thé tich khéi chép 4.BDMN .
Céu 5 (1.0 diém). Cho hinh chép S.4BCD, day ABCD 14 hinh chir nhat c6 4B =3, BC =6,

mit phang (SAB) vudng goc véi ddy, cdc mit phang (SBC) va (SCD) cing tao véi mit
phang (ABCD) cac goc bang nhau. Biét khoang cach giira hai dudng thang SA va BD biang
J6. Tinh thé tich khéi chop S.ABCD va cosin goc giita hai dudng thang S4 va BD.

Céu 6 (1.0 diém). Trong mit phing v6i hé toa do (Oxy), cho tam gidc ABC ngoai tiép dudng
tron tam J (2;1). Biét duong cao xudt phat tir dinh 4 cta tam giac ABC c6 phwong trinh:
2x+y-10=0 va D(2;—4) 1a giao diém thir hai ciia AJ véi dudng tron ngoai tiép tam gidc
ABC. Tim toa dd cac dinh cua tam giac ABC biét B c6 hoanh d6 am va B thudc duong
thang c6 phuong trinh x+ y+7=0.

Cau 7 (1.0 diém). Cho cac so thuc duong a, b, cthéa man a+b+c =1.Tim gié tri nho nhat ctua
7 121

bicu thitc 4= —5—5——+ :
a +b°+c 14(ab+bc+ca)

Hét
- Thi sinh khéng sir dung tai liéu va mdy tinh cam tay. Céan b coi thi khéng gidi thich gi thém.




SO GD&DPT VINH PHUC  KY THI CHON HSG LOP 12 THPT NAM HQC 2018-2019

HUONG DAN CHAM MON: TOAN
(Huwéng ddan cham gom 06 trang)

I. LUU Y CHUNG:

- Hudng din cham chi trinh bay mot cach giai véi nhimg ¥ co ban phai c6. Khi chdm bai thi

sinh 1am theo cach khac néu dung va du ¥ thi van cho diém tdi da.
- Piém toan bai tinh dén 0,25 va khong lam tron.

- Vi bai hinh hoc néu thi sinh khong v& hinh phan nao thi khong cho diém twong tmg voi

phan do.

II. PAP AN:

Cau L.a (1.25 diém) Cho ham s6 y =x"—3mx” +4m” -2 ¢6 d6 thi 1a (C,). Tim m
ham s6 (C,,) c6 hai diém cuc tri 4, B sao cho dién tich tam gidc ABC bang 4
C(L;4).

dé do thi

voi diem

Noi dung Piém
TXD: D =R.
Dao ham: y'=3x" —6mx
x=0 L . .
y'=03x" —6mx=0< { o’ beé do thi ham so ¢6 hai diém cuec tri thi m = 0. 0.25
x=2m
Toa d6 hai diém cuec tri la A(0;4m2 —2), B(2m;—4m3 +4m* —2).
o 0.5
Ta c6: AB =(2m;—4m’ )= AB =~4m* +16m°® =2|m|N1+4m".
Phuong trinh duong AB :2m°x+ y—4m” +2=0.
6—2m" .
d(C;AB)=t——_ suyra S, =—d(C; AB).AB =|6m—2m’|. 025
J1+4m®
Do d6 |om —2m’| =4 < | ™ = %!
oo‘m—m‘— <:>m_i2- 0.25
A . R \ J 2x—4 . A <1y \ . - 2
Cau 1b (125 diém) Cho ham s0 y= - <6 d6 thi 1a (C) va hai diém
X+

M (-3;0), N(-1;—1). Tim trén dd thi ham sb (C) hai diém A4, B sao cho ching
nhau qua duong thing MN .

doi xung

Noi dung Piém
Phuong trinh duong MN : x+2y+3=0.
Phuong trinh duong AB:y =2x+m.
0.25
Khi d6 hai diém A4, B ¢6 hoanh d6 thoéa man: =—— =2x+m. DK: x#—1.
x+1 0.25

Pt 2x2+mx+m+4=0(1)
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Dé duong AB cit (C) tai hai diém phan biét thi pt (1) c6 hai nghiém phan biét

, A>0 5 m>4+43
khac -1 < Sm -8m-32>0& .
2-m+m+4#0 m<4—a3
””””””” (. Y
Trung diém [ cua doan AB co6 toa do 3%, +x, +m | vO1 X, x, 1a nghiém 0.5
m m m
caapt (1). Ma x, +x,=—— nén [| ——;— |.
L. M bn =g nen ! i e
Taco: Te MN nén — 242" 130 m=—4 ( théa man)
' 4 T2 T B ' 0.25
Suy ra 4(0;-4), B(2;0) hoac 4(2;0), B(0;—4).
Cau 2.a (1.0 diém) 4cos’ x(1+sinx)+ 23 cosxcos2x =1+ 2sin x.
N¢i dung Piém
Phuong trinh tuong duong voi:
2sinx(2cos x — 1)+ 2+/3 cos xcos 2x + 4 cos” x —1 = 0. 0.25
&> 28in xcos2x + 2+/3 cos x cos 2x + 3cos’ x —sin’ x = 0
0.25
<:>2cost<sinx+ 3cosx)+(\/gcosx+sinx)(\/§cosx—sinx):0
c>(\/gcosx+sinx)(2cos2x+\/§cosx—sinx)=0
+) J3cosx+sinx=0< tanx=—/3 < x=-=+knr. 0.5
5 x——s—”+k27r 0.5
+) 2¢082x ++/3 cos x —sin x = 0 < cos 2x = cos PR PN 6 '
6 _Sm k2
18 3
Vay phuong trinh c6 nghiém: x = —%+k7r , X= —%T—i-Zk;r, X :%—i_szﬂ

Cau 2.b (1.0 diém) Mot hop dung 9 tam thé duge danh s6 tir 1 dén 9. Hoi phai rat it nhat bao

- " 2R oz I RN VPV S i1 5
nhi€u thé dé xac suat co6 it nhat mot thé ghi s6 chia hét cho 4 phai 16n hon =.

N¢i dung Piém

Trong 9 the da cho c6 hai the ghi s6 chia hét cho 4 (cac thé ghi s6 4 va 8), 7 thé con | 0.25
lai ghi s6 khong chia hét cho 4.

Gia su rat x(1£x£9;xeN), s6 cach chon x tir 9 thé trong hop 1a Cj, ) ph?ln to
cua khong gian mau 1a: |Q| = C;.

‘Goi 4 1a bién c6:” Trong s6 x thé rit ra, c6 it nhat mot thé ghi s chiahétcho 4> |
Suy ra A4 1a bién ¢6:” Liy x tdm thé khong c6 tAm thé nao chia hét cho 4”

S6 cach chon tuong g véi bién ¢ 4 1a ‘Z‘ =C;
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9 9
C; 5 0.25
Do d6 P(A)>_<:>1_C1 > o X -17Tx+60<0 & 5<x<12=6<x<9
9
‘Viy gid tr nho nhdt cua x 1a 6. Vy s0 thé it nhat phai ratla6. | 025
2 3x* =2x=54+2xJx* +1=2 Dy +2y+2
Céu 3. (1.0 dibm) | X732 HI=20 N 2042 (g
x*+2y* =2x—4y+3
Noi dung Piém
P _2x-5+2 Ty1-2 1){y* +2y+2=0 (1
Hé¢ da cho tro thanh: 3% —2x=5+2xvx"+ (1Y +2y+2=0 (1)
X' +2y° =2x+4y-3=0 (2)
& 3xP —2x—5+2x x2+l—2(y+l)«/y2+2y+2=x2+2y2—2x+4y—3 025
P+ +1=(y+1) +(y+ D) J(y+1) +1 (%)
R A N
Xétham so: f(1) =1 +tJE* +1 (teR) ¢ f'(t)=21+\/t2+1+\/27 >[21|+2t >0
tr+1
Suy ra f(¢) la ham s6 dong bién trén R 0.25
Do d6 tir phuong trinh (*) ta ¢6: x = y+1 thé vao phuong trinh (2) ta duoc:
_2
(y+1) +29° =2(y+1)+4y-3=03)" +4y—4=0 |’ 3 0.25
=2
H)Véi y=-2=>x=-1
. 2 5
)Vl y=—=x==
B Tt T S
Vay hé phuong trinh c6 nghiém (x;y) la: (-1;-2); é,i :
o ’ 32 0.25

Cau 4.a (0.75 diém) Cho hinh h¢p ding ABCD.ABCD, c6 cac canh
AB=AD =2, 44 = J3 va goc BAD = 60" . Goi M, N lan luot 1a trung diém cua cac canh
AD, va AB,. Ching minh ring AC, vudng géc v6i mit phang (BDMN).
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Noi dung
S A
R
'}
Y
C . Y
L)
1 “
! A Y
1 1}
1 Y
IB 1
,rJ——_\’\L_ _ A
4 -,
1" \‘ .,
‘4' \ S v
'I' h
[ —
C4 N
Dq%
A%
1

Piem

Taco: BD L AC, BD 1 A4 = BD 1 mp(ACC,4,) < AC, 1 BD. 0.25
Matkhic: 4C.BN = (4B + B—c'+c—q’)[3—31 %aj - 135" 1 5iBc 55 -
~2-1+3=0. Suyra AC, L BN (2). 05
Tu (1) va (2) = AC, L (BCMN).
Céu 4.b (0.75 diém) Tinh thé tich kh6i chép 4.BDMN .
Noi dung DPiém
Goi A4 "DM BN ={I} = 4, M, N lan luot 1a trung diém cta AI, DI, BI. 0.25
Vi _ JAIMIN 1 _3,
V, s ITAIBID 4 ~ *P0MV g 14D
31 1 N
Suy ra VA.BCMN = ZE[ASAABD = 22\/5227 = 5 (dVﬂ) 0.5

Vay thé tich khéi chop 4.BDMN bing %

Cau 5 (1.0 diém). Cho hinh chép S§.4BCD, day ABCD la hinh chit nhat c6 4B =3, BC =6,
mit phang (SAB) vudng goc véi ddy, cdc mit phang (SBC) va (SCD) cing tao véi mit

phang (ABCD) céc gbc bang nhau. Biét khoang cach giita hai duong thing S4 va BD bing

6. Tinh thé tich khdi chop S.ABCD va cosin goc giita hai duong thing S4 va BD.
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Piem

Ha SH | AB(H € AB)= SH 1 (ABCD)
Ké HK 1 CD (K e CD)= tu giac HBCK 1a hinh chit nhat.

Ta co: BC 1(S4B)=> Goc giita mit phing (SBC) va (4BCD) la: SBH

. < 2 \ R 2

CD 1 (SHK)=> Goéc gilta mat phang (SCD) va (4BCD) la: SKH 0.25
Theo gia thiét: SBH = SKH => ASHB = ASHK (g —c—g)= HK = HB=BC =6.
Do d6 A 14 trung diém cia HB. 0.95
Ta thdy o ABDK 1a hinh binh hanh= BD//AK = BD//(SAK) ma SA e (SAK) '
Suy ra d (BD,SA4)=d(BD,(SAK))=d(D,(SAK))=d (H,(SAK))=h=+/6.
Do tam di¢n H.SAK vudng tai H nén: Lz: ! -+ ! =+ ! 5 <:>l: 12 +l+i

h~ HS® HA™ HK 6 HS" 9 36
=SH =6 0.25
Suy ra V, op = %.SH.SABCD = %.6.3.6 =36 (dvtt).
Goi « la goc giita hai duong thang S4 va BD = a =(BD,SA) = (4K, SA)
Ta co: SA=6+2,54=AK =3/5. Trong tam gidc SAK co:

2 2 Qg2 _

cos SR L ASTHAK® ~SK® _45445-72 1 0.25

2.484K 230535 5
Vay a = SAK = arccos%.

Cau 6. (1.0 diém) Trong mit phing v6i hé toa dd (Oxy), cho tam gidc ABC ngoai tiép dudng

tron tam J(2;1). Biét dudng cao xuat phat tir dinh 4 cua tam giac ABC c¢6 phuong trinh:

2x+y-10=0 va D(2;—4) 1a giao diém thir hai ciia 4J véi dudng tron ngoai tiép tam gidc

ABC. Tim toa d0 cac dinh cua tam gidc ABC biét B c6 hoanh do 4&m va B thudc duong

thang c¢6 phuong trinh x+ y+7 =0.

Noi dung

| Piém |
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A
E
J (@21
B C
H
2x+y-10=0
D(2;-4)
AJ diqua J(2;1) va D(2;-4) nén AJ c6 phuong trinh : x-2=0
Goi H la chan dudng cao Xuét phat tir dinh 4. Toa do diém A théa mén hé : 0.25
X — 2 = 0 X = 2 .
= = A(2;6).
2x+y—-10=0 y=6
Goi E la giao diém thir hai cia BJ véi dudng tron ngoai tiép tam gidc ABC.
Ta ¢6 DB=DC = DB=DC va EA=EC
DBJ =%(sd2??,‘+sdl/)?’) =%(sd2?74+sdl/)—l§) - DJB = ADBJ cén tai D.
DB =DC =DJ hay D la tim dudng tron ngoai tiép tam giac JBC.
0.25
Suy ra B, C ndm trén dudng tron tim D(2;-4) bankinh JD =+0+5" =5 ¢6 phuong
trinh (x—2)" +(y+4)" =25. Khi d6 toa do B 1a hé cua nghiém:
—2) 4Y =25 [(x=-3 [x=2 B(-3;,-4
(x=2) +(y+4) Q{ V{ _ B3 0.25
X+y+7=0 y==4 y=-9 |B(2-9)
Do B c6 hoanh d6 am nén B(-3;-4).
BC diqua B(-3;—-4) va vudng goc AH nén c6 phuong trinh: x—2y-5=0.
e s (x=2) 4) =25
Khi d6 C la nghiém cua hé: (x=2) +(y+4) = C(5;0)
x—2y-5=0
A 0.25
Vay 4(2;6), B(-3;—4),C(5;0).

Céu 7. (1.0 diém) Cho cac so thuc duong a, b, cthdéa man a+b+c =1.Tim gia tri nho nhét cua

bidu thic A= 4 121
a +b +c 14(ab+bc+ca)
Noi dung Piém
’ .., 1—(a2+b2+cz)
Taco 1=(a+b+c) =a’+b’+c*+2(ab+bc+ca)= ab+bc+ca = 5 0.25
Do d6 4=— 72 - 121
a’+b*+c 7(1—(a2+b2+c2))
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Pitr=d*+b*+c.
Viab,c>0vaa+b+c=1nén 0<a<1,0<b<1,0<c<l1
Suyrat=a’+b*+c’<a+b+c=1 0.25
Mat khac 1=(a+b+c)2 =a2+b2+cz+2(ab+bc+ca)£3(a2+b2+c2)

Xét ham s6 f(t)=1+ 121 'te{l;lj

t 7(1-1) |3
7 121 0.25
f\t)=-=%-
f'(t)=0<:>t=l
18
Lap BBT cua ham so f(¢)
4 1
Dua vao BBT ty>2—;Vte|—;l
ra vao suy ra f(t) €|:3 j 025
Vay minAzﬁ dat dugc khi a=%;b=%;c=%.
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