SO GD&DPT VINHPHUC ~ KY THI CHON HSG LOP 12 THPT NAM HQC 2017-2018
PE THI MON: TOAN ‘
Thoti gian lam bai: 180 phut, khong ké thoi gian giao dé.

PE CHINH THUC

Cau 1 (1.0 diém). Cho ham s6 y = %)ﬂ —2x*+1 ¢6 do thila (C). Tinh dién tich tam gidc c6 cac
dinh 1a cac diém cuc trj cia dd thi (C).

x+1

Céu 2 (1.0 diém). Cho ham sé y = c6 d thi (C) va dudng thing d: y=-2x+m—1 (m 1a

x+2
tham s6 thuc). Chimg minh rang v6i moi m, dudng thang d ludn cdt (C) tai hai diém phan biét
A, B. Goi k,k, lan lugt 1a hé s6 géc cua tiép tuyén véi (C) tai 4 va B. Xac dinh m dé biéu thirc
P =(3k +1)" +(3k, +1)" dat gia tri nho nhét.
Cau 3 (1.0 diém). Cuong do dong dat M dugce cho bdi cong thire M = log A —log 4, trong d6 4 1a
bién d6 rung chén tdi da, 4, la bién do chuin (hﬁng 56). Mot trén dong dat & Xan Phranxixcd cé
cuong do 8 do richter, trong cung nam dé6 mot tran dong dat khac & gﬁn d6 do dugc cuong 36 la
6 do richter. Hoi tran dong dit & Xan Phranxixcd co bién do rung chén t6i da gip bao nhiéu lan
bién d6 rung chén t6i da cua tran dong dat kia?

Ciu 4 (1.0 diém). Cho hamsé f(x)=e' * “"  (x>0). Tinh f(1).£(2).f(3)...f(2017).

Ciu 5 (1.0 diém). Giai phuong trinh: sin3x+2cos’ x=1.

Cau 6 (1.0 diém). Cho hinh chop S.ABCD c¢6 day ABCD 1a hinh thoi tam O, AC = 2\/§a,BD =2a;
hai mit phing (SAC) va (SBD) cing vudng goc voi mit phing (ABCD). Biét khoang cach tir diém C
dén mit phang (SAB) bang # Tinh thé tich khéi chop S.4BC theo a.

Céu 7 (1.0 diém). Cho hinh chép S.ABCD c6 day ABCD la hinh vudng canh 2a2 va tam giac
SAB 1a tam giac cén tai dinhS. Goc giita dudng thing SA va mit phing day bang 45°, goc giita
mit phing (SAB) va mit phing day bang 60°. Tinh theo a khoang cach tir C dén mit phiang (S4D).
Céu 8 (1.0 diém). Trong khong gian cho 2n diém phan biét (n >4,neN ) , trong d6 khong c6 ba
diém nao thang hang va trong 2n diém d6 c6 dung n diém cung nam trén mot mat phang. Tim tat
c4 cac gia tri ciia n sao cho tir 2n diém d3 cho tao ra dung 505 mit phang phan biét.
Céu 9 (1.0 diém). Trong mit phang vi hé toa dd Oxy, cho dudng thang d : mx+4y=0va duong
tron (C): x> +y* —2x—-2my+m’ —24=0 c6 tim I. Tim m dé duong thang d cét duong tron (C)
tai hai diém phan biét 4, B sao cho dién tich tam giéc /4B bang 12.
Céu 10 (1.0 diém). Cho «,b 1a hai s thuyc dwong thoa méan: 2(a’ +b>)+ab = (a+b)(ab+2). Tim
3 3 2 2

gi4 tri nho nhat cua biéu thirc: 7 =4 a—3+b—3 -9 a_2+b_2 .

b> a b a

Hét

Thi sinh khéng dwge sir dung tai liéu, may tinh cam tay. Cdn b coi thi khéng gidi thich gi thém



SO GD&PT VINH PHUC PAP AN VA HUONG DAN CHAM PE THI CHON HSG

LOP 12 THPT NA,M HOQC 2017-2018
Mbn: TOAN - THPT

(Gom 06 trang)

Luuy

- Ddp dn chi trinh bay mét cdch gidi bao gom cdc ¥ bdt budc phdi ¢é trong bdi lam cia hoc sinh.
Khi cham néu hoc sinh bé qua budce nao thi khéng cho diém buéce do.

- Néu hoc sinh gidi cach khdc, gidm khdo cén cie cdc ¥ trong dép dn dé cho diém.

- Trong bai lam, néu ¢ mét buée nao dé bi sai thi cac phan sau cé siv dung két qua sai dé khéong
dwoc diém.

- Trong 1oi gidi cdu 6, 7 néu hoc sinh khong vé hinh thi khéng cho diém.

- Diém toan bai tinh dén 0,25 va khong lam tron.

Cau N¢i dung trinh bay Piém

Céu 1 (1.0 &iém). Cho ham sé y = ix“ —2x*+1 ¢6 do thi la (C). Tinh dién tich tam

giac co cac dinh la cac diem cyc tri cua do thi (C).

x=0
I "V 3_ C o= _
Taco y'=x —4x; y=0= | x=2 025
x=-2

1 | Suyra3 diém cuec tri 1a A(—2;-3); B(0;1); C(2;-3)

Céac diém cuc trj tao thanh tam giac ABC can tai B 0.25
Goi H 1 trung diém cua AC = H(0;-3) va BH 1 AC

Tacé BH(0;—4)= BH =4; AC(4;0)= AC =4 0.25
Vay dién tich cin tim: S = %.BH.AC - %.4.4 — 8 (dvdt) 0.25
x+1

Ciu 2 (1.0 diém). Cho ham sé6 y= c6 do thi (C) va duong thing

x+2
d:y==2x+m—-1 (m la tham sé thuc). Chitng minh rang véi moi m, dwong thang

d luén cat (C) tai 2 diém phdn biét A, B. Goi k,,k, lan luot la hé s6 goc cua tié})
luyén VoI (C) tai A va B. Xdc dinh m dé biéu thirc P=(3k1 +1)2 +(3k2 +1)2dat

gid tri nho nhat.

Hoanh d¢ giao diém ciia (C)va d 1a nghiém cua phuong trinh:

0.25
2 o em—1()
x+2

()& x+1=(2x+m—-1)(x+2) (vi x =-2 khong la nghiém cua pt (1))

<:>2x2+(6—m)x+3—2m=0(2). 0.25




Tacod A=(6-m) ~8(3-2m)=m’+4m+12>0 VmeR,

Phuong trinh (2) ludn c6 2 nghiém phan biét khac 2, hay d luén cat (C) tai 2 diém
phan biét 4, B.

Goi x,,x, la hoanh d0 cua 4, B = x,,x, la cac nghiém cua pt (2). Theo dinh ly Viét

1
X +x,=— 1 (x1+2)2
ta co: . Mat khac ta c6
3-2m 1

o=
T (x+2)

XXy =

1 1 1
:klk2 = = = =4,

(x1+2)2(x2+2)2 (x1x2+2x1+2x2+4)2 (3_2m+m—6+4j2

Khi do P=(3k +1)" +(3k, +1) =9k + 9k2 +2(3k, +3k, ) +2  (¥)

0.25

Ta c6 k,,k, >0. Theo bat ding thitc Cosi: 9k +9k2 > 2/81k2k> =18k k, =72
va 2(3k, +3k, ) > 4.[9kk, =12/4 = 24

Vay VT(*¥)>72+24+2 =98

Dau bang xay ra

<:>k1=k2<:>x1+2=—(x2+2)<:>x1+x2=—4<:>mT_6=—4<:>m:—2 (Dox, #x,)

Vay: P. =98 < m=-2.

min

0.25

Ciu 3 (1.0 diém). Cuong do dong dit M duwoc cho boi cong thirc M =log A—log 4,
trong do A la bién do rung chén téi da, A, la bién do chudn (hcing sé). Mot tran
dong dat & Xan Phranxixcé cé cuong do 8 do richter, trong cung nam do mot tran
déng ddt khac ¢ gan dé do dwoc cuong dg la 6 do richter. Hoi tran dong ddt ¢ Xan
Phranxixcé cé bién dé rung chan toi da gdp bao nhiéu lan bién d¢ rung chan t6i da
trgn dong dat kia?

Goi M, 4, lan luot 1a cuong do va bién d9 cua tran dong dat & Xan Phranxixco
Goi M,, 4, lan luot 12 cuong do va bién d9 cua tran dong dét con lai

khi d6 ta c6 M, =log 4 —log A,,M, =log 4, —log 4,

0.25

A

A
Tu d6 taco —-=10"; =2 =10":

0.25

Ml
Laptisé 2= IOM =10""" =10* =100
4, 10"

0.25

= A4, =100.4, . Vay cudng do tran dong dat & Xan Phranxixco c6 bién do gép 100

lan tran dong dét con lai.

0.25




TR

Ciu 4 (1.0 diém). Cho ham s6 f(x)=¢e' * " Tinh £(1).f(2).f(3)...f(2017)

Ta co:
T )+ e+ D) +x0 [xt 207 +3x7 +2x +1 0.25
x> (x+1)° X2 (x+1)° x(x+1)°
2
:x +X+1:1+ 1 _ l_L (dOX>O)
x(x+1) x(x+1) x x+1
. 2017+i+L ot ! 025
Khidétaco f(1).f(2).f(3)..f(2017)=e  '2 23 20172018
111 1 1
_ ezol7+1—5+5—§+...+m—m 0.25
1 2017.2019
— 620187M —e 2018 0.25
Céu 5 (1.0 diém). Gidi phirong trinh: sin3x+2cos* x =1
Phuong trinh < sin3x = —cos2x 0.25
& sin3x = sin(2x—%) 0.25
x="" 1k 0.25
(kez)
3z N k2x
10 5 0.25
HS tim dwoc 1 ho nghi¢m dung thi dwoc 0.25d
Ciu 6 (1.0 diém). Cho hinh chép S.ABCD cé diy ABCD la hinh thoi tam O,
AC=23a, BD=2a; hai mat phang (SAC) va (SBD) cing vudng géc véi mdt
phang (ABCD). Biét khodng cdch tir diém C dén mdt phang (SAB) bang #. Tinh
thé tich khoi chép S.ABC theo a.
Ta c6 dién tich hinh thoi ABCD1a: S ,p =23’ = S, =3d 0.25

Theo gia thiét SO L (4BCD).
Ké OK L AB, OH 1. SK = AB 1 (SOH)= AB 1. OH = OH 1 (S4B)

5

0.25




d(C,(SAB)) = 2d(0,(SAB)) = 2> = d(0,(SAB)) = OH =

a3 a3
2 4

_ 1_1+1_i:>1_1_1_i 0.25
Khl dO ta co 0K2 OAZ OBZ 3a2 OS2 OHZ OK2 a2
. . 3 0.25
Vay thé tich khdi S.ABC1a V . = % S g SO = %,ﬁaz-% - % (dvtt)
Ciu 7 (1.0 diém). Cho hinh chép S.ABCD c¢6 ddiy ABCD la hinh vuéng canh
2a\2 va tam gidc SAB la tam gidc can tai dinhS . Géc giita dwong thang SA va
mdt phang ddy bang 45°, géc giita mdt phdng (SAB)vd mdt phang dday bang 60".
Tinh khodng cach tir C dén (SAD).
0.25
Goi H 1a hinh chiéu vudng goc cua S 1én mat day, M 1a trung diém 4B
ASAB cantai S nén SM L AB vakéthop voi SH L (ABCD) suyra AB L(SMH).
Vay MH la trung truc cia AB, MH cit CD tai N= N la trung diém cua CD.
Nén theo gia thiét ta dugc:
+(S4,(ABCD)) = SAH = 45" = SA = SH2
- 2 0.25
+ ((S4B),(A4BCD)) = (SM,MH ) = SMH = 60" = SM = SH.ﬁ
Trong tam giac SAM ta co:
2 2 2 2 4SH2 2
SA? = AM” + SM < 2SH” == +2a & SH = a3 0.25
Tur d6 tinh duoc: 0.25

d(C,(SAD)) = 2d(H,(SAD)) = 2HP =

Zam
5

Céiu 8 (1.0 diém). Trong khéng gian cho 2n diém phdn biét (n >4, ne N), trong do
khéng c6 ba diém ndo thang hang va trong 2n diém dé c¢é ding n diém ciing nam
trén mot mat phcfng. Tim tdt ca cdc giad tri cua n sao cho tir 2n diém di cho tao ra

diing 505 mdt phang phén biét.




S4 cach chon ra 3 diém tir 27 diém da cho l1a C;’n suy ra s6 mat phfmg duogctaorala | 0.25
C,,.
Do trong 2n diém dé cho c6 n diém dong phiang nén c6 C * mit phéng tring nhau 0.25
Suy ra sé mit phing dugc tao thanh tir 2n diém dé cho la G, —C’+1 0.25
Theo baira: C, —C. +1=505
2n(2n—-1)(2n-2 -1)(n-2
2 )2 a2
6 6
0.25
= n(n—l)(Sn—4—n+2) =3024 & n(n—l)(7n—2) =3024
& Tn’ 9" +2n-3024=0 < (11—8)(7112 +47n+378) =0<n=8.
Vay n=8.
Ciu 9 (1.0 diém). Trong mit phing voi hé toa d6 Oxy, cho dudng thing
d: mx+4y=0va dudng tron (C): x* +y* —2x—2my+m’ -24=0 c6 tam /. Tim
m dé duong thing d cét dudng tron (C) tai hai diém phan biét 4, B sao cho dién tich
tam giac /4B bang 12.
Dudng tron (C) ¢6 tam 1 (1;m), ban kinh R=5.
0.25
d ]
A
Goi H la trung diém cta day cung 4B .
Ta cé IH la duong cao cua tam giac /4B .
11 =d(1,dy="mxAml__15m] 0.25
Jm* 416 m* +16
Nhan xét: d luén cét (C) tai hai diém phan biét 4B
2 0.25
AH =N 11 = 25 O _ 20
m* +16  m® +16
Dién tich tam giac /4B 1a S,,,, =12 < 2S,,,, =12
m=%3 0.25

& d(1.d).AH =12 25|m[=3(n’ +16) | 16 (thoa man)
m T —

Cau 10 (1.0 diém). Cho a,beR; a,b>0 thod mdn: 2(a* +b*)+ab = (a+b)(ab +2).
3 3 2 2
Tim GTNN ciia biéu thirc: T = 4[;’—3#’—3} —9(2’—2+b—2] .
a a




10

Taco a,b>0

2(a® +b*)+ab=(a+b)ab+2)

< 2(a’ +b*)+ab=a’b+ab’ +2(a+b) 0.25
<:>2(£+2j+1=(a+b)+2(l+lj
b a a b
N 1 1 11
Theo BDT Cositacod: (a+b)+2| —+— |22, [(a+D)2| —+—|=2,]2]| —
a b a b
Suyra 2 - +1>2 324‘222 dO —+b>0) 0.25
b a 2 b '
3
vataco T =4 — a_2 b—z :4 £+2j _3(34_2} _9(34_
b b a b a b
Xét ham sb:
f(t) =4t -9 12t +18, t2§:>f'(t)=12t2—18t—12
N
=0 2
t=2
Ta c6 bang bién thién :
0.25
it +
+c0
z
1) 23/
4
. 5 23
= minT=f| = |=-" khz (a;b) € {(1;2),(2;1)}
’ 0.25

HS tim duwgc 1 trong 2 b (1;,2),(2;1) thi vdn cho diém ti da




PE CHINH THUC

MA TRAN BE
MON: TOAN - THPT ‘
Thoi gian lam bai: 180 phut, khong ké thoi gian giao dé

Mirc do
STT Chii dé Noi dung Nhan Thong Vién Vén Tong
biet hiéu dupg dung
thap cao
1 Ung dung dao | Cuc tri Caul Caul
ham 1d 1d
Bai toan tuong Céau 2 Céau 2
810 1d 1d
Ung dung’daq Cau 10 | Cau 10
girrr; cm bat dang 1 d 1 d
2 M va l6garit Ham sb mii Caus Cau s
1d 1d
Ham s logarit Cau 4 Céu 4
1d ld
3 | Thétichkhdi | Thé tich khoi da Cau 6 Cau 6
da dién dién L d L d
4 Quan hé vuong | Khoang cach Cau 7 Cau 7
goc 1d 1d
5 T(:)’ hop xac T6 hop Cau 8 Cau 8
suat L d L d
6 Luong giac Phuong trinh Caus Cau s
luong giac L d 1 d
7 Phuong phap Hinh toa d6 Cau 9 Cau 9
oeth s I T
) 3 Cau 4 Cau 3 Cau 10 Cau
Tong
3d 44 3d 104




