TRUONG THPT CHUYEN QUANG BINH PE THI THU PAI HOC NAM 2014
‘ LAN THU NHAT
PE CHINH THUC Mén: TOAN; Khéi A va khoi Al
Thoi gian lam bai: 180 phiit, khong ké thoi gian phat dé

I. PHAN CHUNG CHO TAT CA THI SINH (7,0 diém)

Cau 1 (2,0 diém). Cho ham s6: y=x*-3x>+2 (1)

a) Khéo sat sy bién thién va v& do thj (C) ctia ham s6 (1) n ‘

b) Tim k dé duong thang y =k(x—1)cat do thi (C) tai ba di€ém phan bi¢t. Chirng minh rang,
khi d6 hoanh d6 ciia ba diém nay 1ap thanh mot cip s cong.

Cau 2 (1,0 diém). Giai phuong trinh %(3 sin x —sin 3x) + cos (97” - xj —~5cos’x+3=0

Cau 3 (1,0 diém). Ching minh rang, hé phuong trinh sau c6 nghiém duy nhat x > 0,y > 0.
x .Y
X Y

1 3
Céu 4 (1,0 diém). Tinh tich phan 7= [ ¥ 9%

2[ xT+Axt+1
Cau 5 (1,0 diém). Cho hinh ling tru tam giac déu ABC.A'B'C' ¢6 tat ca cac canh banga. M 1a
trung diém canh AB. Mt phang (P) di qua M va vudng goc v6i CB' cit cac canh BC, CC', AA'
1an luot tai N, E, F. Xac dinh N, E, F va tinh thé tich khéi chép C.MNEEF.
Cau 6 (1,0 diém). Cho cac sb thuc duong x, y, z sao cho x + y + z + 2 = xyz. Tim gia tri nho
nhéit ctia biéu thitc -+ -+ |

x y z

II. PHAN RIENG (3,0 diém): Thi sinh chi dwgc lam mgt trong hai phin riéng (phin A
hodc phan B)
A. Theo chwong trinh Chuin

Cau 7.a (1,0 diém). Trong mit phang Oxy cho parabol y* =8x va diém A(1;2\/§) . Cac diém

=2014

(x,yeR)
=2014

B va C thay ddi trén parabol sao cho BAC =90°. Chting minh rang duong thing BC luén ludn
di qua mot diém cb dinh.
Cau 8.a (1,0 diém). Trong khong gian Oxyz, viét phuong trinh mit phang di qua M(2; 3; -1),
vudng géc v6i hai miat phing lin luwot c6 phwong trinh 5x—4y+3z+20=0 va
3x-4y+z-8=0.
Cau 9.a (1,0 diém). C6 bao nhiéu cach xép 4 ban nit va 6 ban nam vao 10 ghé duoc sap thanh
mdt hang ngang sao cho khong c6 hai ban nit nao ngdi canh nhau.
B. Theo chwong trinh Nang cao
Cau 7.b (1,0 diém). Trong mit phang Oxy, cho hinh chir nhat ABCD c6 phuong trinh duong
thing chira dudng chéo AC 13 x+2y—9=0. Xac dinh toa do cac dinh cua hinh chit nhat da
cho biét rang dién tich cta hinh chit nhat d6 bang 6, dudng thang CD di qua diém N(2;8),
duong thing BC di qua diém M(0; 4) va dinh C ¢6 tung d6 1a mot s6 nguyén.
Cau 8.b (1,0 diém). Trong khong gian Oxyz, viét phuong trinh mit phang di qua M(2; 3; -1),
vudng géc v6i hai miat phing lin luwot c6 phwong trinh 5x—4y+3z+20=0 va
3x-4y+z-8=0.
Cau 9.b (1,0 diém). C6 bao nhiéu cach xép 4 ban nir va 6 ban nam vao 10 ghé dugc sép thanh
mot vong tron sao cho khong cé hai ban nit ndo ngdi canh nhau.

HET
Thi sinh khong dwec sir dung tai licu. Can b coi thi khong gidi thich gi thém.
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CAU DAP AN PIEM
Caul a) 1.0d
(2.0a) | TXD: R
0,25
Gi61 han:
lim (x* —=3x* +2) = +oo, lim (x” —3x* +2) = —0 0,25
Bang bién thién:
y'=3x>—6x
y'=0x=0,x=2
Bang bién thién:
X -oo 0 2 + oo
y + 0 - 0 +
2 + o 0,25
y » /V \- 2 /
Do thi:
12
3N 2 e
2 af “q I B i 5
2] \/
/-2
0,25
b) 1.0d
Phuong trinh cho biét hoanh d6 diém chung(néu c6): 0,25

¥ =3 +2=k(x-1)

o (=D’ —2x—2)=k(x—1)

x—1=0
= =
x*=2x-2=k

|

x=1
X =2x-2-k=0

*)

0,25




Puong thang y = k(x - 1) cat do thi (C) tai ba diém phéan biét khi chi khi
phuong trinh (*) c6 2 nghi€ém phan bi¢t khac 1.

A'=3+k>0
< k>-3
3-k=#0
0,25
Ba giao diém c6 hoanh d6 theo thir tu tangla 1-~/3+k, I, 1+~/3+k
Thiy ngay d6 1a mot cap sb cong, 0,25
Cau2 | Phuong trinh da cho twong duong:
(1.0d) 2sin’ x+sinx—5+5sin* x+3 =0 <> 2sin’ x+5sin’* x +sinx—2 =0 0,25
(sinx + 1)(2sin’ x + 3si 2)=0 sinx = -1
sinx sin“ x+3sinx -2)=0<
2sin® x+3sinx -2=0 0,25
sinx=—1<:>x=—§+k27r 1)
: V4
sinx=-2 (VN) x=—+k2rx
2sin®x+3sinx-2=0e| ] o 6 @ | 025
sinx =— Sr
2 x=—+k2r
6
J \ 2 2_77
Keét hop (1) va (2),taco: x = 6 +k 3 025
Cau3 |DPK: x<-1hodc x>1, y<—1 hoac y>1
(1.0d) | Theo gia thiétx >0, y>0suyrax>1,y> 1.
Tur hé phuong trinh da cho:
X X y y
- = - (1) 0,25
Jrr -1 Jx’+1 \/yz—l \/y2+1 ’
. X X
Xéthamso f(x)= - , X € (1;+00)
VxT =1 x*+1
1 1
f'(x)=- - <0, Vx € (1;+0)
(x=DVx* =1 (X +DVx* +1
Suyra f nghich bién, lién tuc trén (1;+00)
(D) & fM=f)ex=y 0,25

-2014=0

Suyra *r
Vx' =1 X7 +1

Xét ham sé g(x):\/f 1+\/f -
X — X+

1 1
(x> =Dvx* -1 v (x> +DVx? +1

Suyra g nghich bién, lién tuc trén (—oo;—1) U (1;+00)

-2014

Taco g'(x)=—- <0, Vx € (1;4x)

0,25




Mat khac lim g(x) = 4o, hm g(x) =-2012

x—1*

Suy ra dpcm.

0,25
Cau4 1 3 1 1 1
x dx _ S O N 5
1.0d [=|—F— T | (Wx"+1=-x")dx™ | X' Vx +ldx—| x"dx
oo | = ey e | | 25
1
j +1d(x* +1) j Sdx
49 0 0,25
L2 a1
= —| —(x"+DVx"+1 || ——x 0,25
4\3 , 6
1 11 \2-1
=—\/5————=T 0,25
Hinh v&
Caus
(1.04)
0,25
*) Xac dinh N, E, F: Goi I, J 1an luot 1a trung diém BC, CC'. Khi d6
mp(AlJ) L B'C. Suy ra mp(P) qua M va song song mp(AlJ). Do do 0.25
MN//AL NE//1J, EF//AJ. ’
*) Thé tich khdi chép C.MNEF: Thy ngay ENC la g giita mat
phang (P) va mp(ABC). Tt gidc MNCA 1a hinh chiéu vuong goc cua
tor gidc MNEF trén mp(ABC)
Suy ra dt(MNEF) = dt(M—ECZl)
cos ENC
2
Ta c6 ENC=% , dt(ABC) =2 f
0,25
N AN
— - 2
Suyra diMNER) < HABO) = diBMN) _ 4 1 30 _76a
cos — 32
2
3\2a




1 7W6a* 3\2a 7434’

y
3732 8 128 0,25
Cau 6 Taco:3+2(x+y+z)+(xy+tyz+zx)=2+ (x+y+z)+(xy+yz+
(1.0a) ZX)+Xx+ytztl=xyz+txy+tyz+tzx+x+y+z+1 0,25
Sx+D)+DE+D=x+D(y+D)+(+D(z+)+(z+1)(x+1)
S S
x+1 y+1 z+1 0,25
DA TR S TR S L
x+1 y+1 z+1 x+1 y+1 z+1
S S IS R S S 0,25
x+1 y+1 z+1 TR T
X y z
Tacé{(nlj{nl}(nlﬂ 11 + ! + 11 >9
L)L (1+j [”lj (1+j
X y z
<:>(1+lj+ 1+l +(1+1J22®l+l+122
X y z) 2 x y z 2
A3 . .11 13
Thayrang, khix=y=z=2thi —+—+—==
x y z 2
Vay min [l+l+lj _3 0,25
x y z) 2
Cau b2 c2 ,
7a(1.0d) | Be(P) <= B ?b Ce(P) & C| e , A(1;24/2) , trong @6
bic,b¢2x/§,c¢2\/§.
2 2
Suy ra AB=[b——1;b—2\/§j,AC=(C——l;c—2\/§j
8 8 0,25
BAC=90" < AB.AC =0
2 2
o %-1}[%—1}@—2&)(1)—2&):0
2 2
QAN K +8(L—1J(L—1j=o
8 8 22 )\ 22
b c
S| —=+1|| —=+1]+8=0(b+2v2)(c+2v2)+64=0
e e (ea)ienny
0,25
& 72+22(b+c)+bc=0 (*)
2 g2 -
Ta cé BC:(C b ;c—bj vudng goc véi nz(l;—c;bJ
Suy ra phuong trinh dudng thang BC:
8x—(b+c)y+bc=0 (**) 0,25
Tir (*) va (**) thay ngay, dudng thang BC di qua M (9;—2+2) ¢b dinh. o
225
Céu Goi (P) 1a mit phang vudng goc voi hai mat phang

8a(1.0d)




5x—4y+3z+20=0,3x—4y+z—8=0. Hai mit phang nay lan lugt c6 véc
to phap tuyén 1a u,v thi [&,ﬂ 14 mot véc to phap tuyén cia (P).

0,25

u=(5-4:3),v=(3—41) = [Z{,ﬂ = (8:4;-8)

0,25

Suy ra, phuong trinh cua (P):
8(x—2)+4(y—3)-8(z+1)=0

0,25

2x+y—-2z-9=0

0,25

Cau
9a(1.0d)

Néu 6 nam da dugc xép vao 6 ghé thi co 7 khoang trong dé cé thé xép
nhiéu nhat mdt nir vao do.

0,25

Chon 4 khoang trong trong 7 khoang trong dé xép mdi khoang trong
mot nir vao do

0,25

Co 6! cach xép 6 nam. CO 4; cach xép nir

0,25

S6 tat ca cac cach xép: 6!. 4¢ = 120.7!

0,25

Cau
7b(1.0d)

(AB) ki hiéu dwong thang AB
(AC):x+2y-9=0 = C(O-2¢0)

CM LCN vaC c6 tung dd nguyén = C(~1;5)
M(0;4) = (CM): x+y-4=0

N(2;8) = (CN):x-y+6=0

Suyra (4B):x—y+C=0,(4D):x+y+D=0 :A(—C;D;C;ZDJ

C+D

Ae(AC) & - +C-D-9=0< C=3D+18

0,25

aI(M,(AD)=M,61(N,(AB)=M

7 7

Dién tich hinh chit nhat bang 6, suy ra:
|(D+4)(C-6)|=12<|(D+4)(3D+12)| =12 (D+4)’ =4
< D=-6 hoac D=-2

0,25

ND=-6=C=0= A(3;3)
(AB):x—y=0
(CM):x+y—-4=0= B(2;2)
(AD):x+y—-6=0
(CN):x—y+6=0= D(0;6)

0,25

i)D=-2=C=12= A(-5;7)
(A4B):x—y+12=0
(CM):x+y—-4=0= B(-4;8)
(AD):x+y-2=0
(CN):x—y+6=0= D(-2;4)

0,25

Cau
8b(1.0d)

Goi (P) 1a mit phang vudng goc v6i hai mit phang ‘
5x-4y+3z+20=0,3x—4y+z—-8=0. Hai mdt phang nay lan lugt c6 véc

to phap tuyén 1a u,v thi [&,ﬂ 1a mot véc to phap tuyén cua (P).

0,25

u=(5-4:3),v= (3 —41) = [Z{,ﬂ = (8:4;-8)

0,25

Suy ra, phuong trinh cua (P):
8(x—2)+4(y—3)-8(z+1)=0

0,25




2x+y—-2z-9=0

0,25

Cau
9b(1.0d)

Néu 6 nam di dugc xép vao 6 ghé thi co 6 khoang trong dé c6 thé xép

nhiéu nhat mét nit vao do. 0,25
Chon 4 khoang trong trong 6 khoang trong dé xép moi khoang trong

mot nit vao do. 0,25
C6 5! cach xép 6 nam. C6 4 cach xép nir 0,25
Sb tat ca cac cach xép: 5!. 4} = 60.6! 0,25

Hét




