SO GIAO DUC VA PAO TAO CAN THO DPE THI TUYEN SINH DAL HOC NAM 2014
TRUONG THPT CHUYEN LY TU TRONG Mén: TOAN; Khéi A va khoi A1 ‘
Thoi gian 1am bai: 180 phit, khong ke phat dé

PE THI THU

PHAN CHUNG CHO TAT CA THI SINH (7,0 diém)
Céu 1 (2,0 diém). Chohamsé y=2x"-3x*+5 (1)
a) Khao sat sy bién thién va v& dd thi (C) cua ham s6 (1), q q
b) Goi 4, B la cic diém cuc tri cia do thi ham s6 (1). Tim toa d¢ diém M thudc duong thing
(d):x+3y+7=0saocho T = MO.MA+MA. MB+MB.MO dat gi4 tri nho nhét (O 1a gde toa do).
Céu 2 (1,0 diém). Giai phuong trinh sin® x —cos® x +3sin® x + 4sinx—cosx+2=0.
I+y

2

x(I+x)=4-

Cau 3 (1,0 diém). Giai hé phuong trinh (x,yell).

(o +D(x*y* +1) =4y

2 4 3 2
Cau 4 (1,0 diém). Tinh tich phan 7 [~ X402 g

1 x +1
Cau 5 (1,0 diém). Cho hinh chop S.ABCD c6 day ABCD 1a hinh vudng canh a, S4 vudng goc voi mit phang
(ABCD) va goc giita SC véi mat phing (SAB) bang 30°. Goi M 1a diém di dong trén canh CD va H 13 hinh chiéu
vudng goc cua S trén duong thang BM. Xac dinh vi tri M trén CD sao cho thé tich khdi chop S.4BH dat gia tri
16n nhét, tinh gia tri 16n nhat d6 va tinh khoang cach tir C dén mat phang (SBM).

Céu 6 (1,0 diém). Cho ba sb thyc duong a, b, ¢. Tim gia tri 16n nhét cta biéu thirc:

abc(a+b+c+\fa +b’+c )

(az +b* +cz)(ab+bc+ca)

T

PHAN RIENG (3,0 diém): Thi sinh chi duwgc lim m{t trong hai phan (phin A hodc phan B)

A. Theo chwong trinh Chuan ‘7

Cau 7.a (1,0 diém). Trong mat phiang v6i hé toa d0 Oxy cho diém A(4;- 7)va duong thang

D:x- 2y+ 4= 0. Tim diém B trén A sao cho c6 dung ba duong thang (d,) (i € {I;2; 3}) thoa méan khoang

cach tir 4 dén cac duong thang (d,) déu bang 4 va khoang cach tir B dén cac dudng thing (d,) déu bang 6.

Céu 8.a (1,0 diém). Trong khong gian voi hé toa do Oxyz cho hinh vudng ABCD véi A(1; —1; —2) va cac diém

x+1 y-1 z+1
2 r _1 r r ~ r r 2 r

Cau 9.a (1,0 diém). Co 40 tam thé ’dénll sO tir 1 dén 40. Chon ngau qhién ra 10 tam. Tinh xac suat d€ co 5 tam

thé mang so 1¢, ndm tam thé mang s6 chan trong dé chi c6 dung mot tam thé mang so chia hét cho 6.

B, D nam trén duong theing (d): . Tim toa d6 cac diém B, C, D.

B. Theo chuong trinh Ning cao

Cau 7.b (1,0 diém). Trong mat phang voi hé toa do0 Oxy cho hinh binh hanh ABCD c¢6 A(4; 0), phuong trinh
duong thang chura trung tuyén ké tor B cua tam gidc ABC:7x+4y—5=0 va phuong trinh dudong trung truc
canh BC: 2x+8y—5=0. Tim tga d céac diém B, C, D.

Cau 8.b (1,0 diém). Trong khong gian véi hé toa do Oxyz viét phuong trinh mit phing (P) di qua hai
diém A(0;—2; 1), B(10; 6; 2) va cach diém C(=1; 3;—2) mot khoang bing /29 .

1 1

< .
log, /2" —3x+1 logy(x+1)

Céu 9.b (1,0 diém). Giai bat phuong trinh

Hét
Thi sinh khong dwo'c sir dung tai ligu. Giam thj coi thi khong gidi thich gi thém.
Hovaténthisinh:...........o ;Sébaodanh:........................




DAP AN TOAN A, Al

Ciu Pip 4n Piém
Caul 1. Khdo sdt sw bién thién va vé do thi (C) ciia ham sé6 y =2x* —3x* +5
(2,0 diem)
' 5 . 5 x 0
TXD: [l ; y'=6x"-6x; y'=06x"-6x=0& 1;)/(0):5,)/(1)=O 0,25
x
Gidi han: lim y=—0; lim y=+w0
Ham sb nghich bién trén khoang (0; 1 ) 0.25
Ham sé ddong bién trén cac khoang (=0 0); (I+) ’
Ham s6 dat cuc tiéu tai x=1;y., =0 va ham $6 dat cyc daitaix =0, ycp =5
Bang bién thién:
X |—oo 0 1 +o0
y’ + 0 - 0 +
S oo 0,25
y / \ /
—o0 4
bo thi Ay
5+
. 0,25
II
|
]ll -
-1 0 X
|
|

2. Goi A, B la cdc diém cwe tri ciia do thi ham so (1). Tim toa dp diém M thujc dwong
thing (d):x+3y+7=0 sao cho T =MO.MA+MA. MB+MB.MO dat gid tri nhé nhit
(0 la goc tga dj).

Twr cau 1) khong mat tong quat ta chon A(0; 5) va B(1; 4). Goi G 1a di€m sao cho

GO +GA+GB=0 :G(%ﬁj 0,25

Ta co:
T = MO.MA+ MA.MB + MB.MO =
= (MG + GO)MG + GA) + (MG + GA)YMG + GB) + (MG + GB)(MG + GO) 0,25

=3MG> +2ATG'(G_0’+G_A'+ @')Jr GO.GA+GA.GB +GB.GO =

=3MG* + GO.GA+ GA.GB + GB.GO

Do GO.GA+GA.GB+GB.GO = const nén suy ra T nhé nhat khi va chi khi MG 025
nho nhat hay M la hinh chi€u vudng goc cua G trén dudng thang (d). ’

Ta c6 phuong trinh duong thang (d’) di qua G va vudng goc voi (d):
_ 0,25
3x—y+2=0




3x—-y+2=0

13
= -
x+3y+7=0

13 19
10’ y

10

= toa do M la nghiém cua hé {

Vay M(—E,—QJ 1a dap s cua bai toan.

Cau 2
(1,0 diém)

Gidi phwong trinh: sin’ x —cos’ x+3sin” x+4sinx—cosx+2 =0

(1) < (sinx+1)’ —cos’ x +(sinx+1—cosx) =0

&> (sinx—cosx +1)[(sinx+1)* +cosx(sinx+1)+cos’ x+1]=0

0,25

{sinx—cosx+1=0 1)

(sinx+1)> +cosx(sinx+1)+cos’ x+1=0 (2)

0,25

Giai (1):

x k2xn
(1)©c0s£x+%j=£<:>x+£=i£+k27t<:> n

(kell)
2 4 4 x:—5+k27t

0,25

Giai (2): Vi (sinx+1)* +cosx(sinx +1) +cos’ x +1=

2
= [(siner D +%cos x} + % cos’x+1>0, Vx ell , nén pt(2) vd nghiém.

Vay phuong trinh da cho ¢6 2 ho nghiém: x =42 ; x= Y +k2 , (kell)

0,25

Cau 3
(1,0 diém)

I+y

2

x(1+x)=4-

Gidi hé phwong trinh: (x,yell)

(xy+D(x*y* +1) =4y’

Giai: bK: y#0
Khi d6 h¢ da cho tuong duong:

x2+i2+x+l=4 x2+iz+x+l:4

2
()Hl} —2.£+x+l=4
y y y Y

y y y

0,25

>

1
bat: u=x+—, v:£
y y
{u2+u—2v=4

w—2uv=4

, hé¢ phuong trinh tré thanh:

0,25

y u +u—4
<~ 2 <~
w—u@’ +u—4)=4 2

0,25

Tu do: Sx=y=1.

[a—y

*
y
Vay hé phuong trinh ¢6 1 nghi¢m duy nhat (x; y) 1a (1; 1)

0,25

Cau 4
(1,0 diém)

2 4 3 2
2
Tinh tich phan:1 [~ "% "= gy
1 x +1

2 4 3 2 2 2 3 2 2
I=.[x XX +2dx:jdx+J. :C 1dx+J.x4+idx
1 lx + lx +

1 xt+1

0,25




2

2 2 3 2 4
17d(x"+1) 1 4 1, 17
I=[de=o=1; L=[——ax=-[EE T _Cinix* +1)| ==In-2 0,25
: ! |1 ? !x4+1 4! *+l 4 ( )1 4 2
241 2 l+i2 2 l+i2
I dx I X dx:_[ixzdx 025
lx +1 1)C2+L 1 1 9
2 x—— | +2
X
< 1 T T 1 1 5
Pit x——=2tant |~ S <t<™ | = | 1+ |dv=v2—5—dr =\2(1+tan’ £)dt
X 2 2 X cos” ¢
N 342
Doican: x=1=1=0; x:2:>t:arctanT
arctanﬁ
afctan tn 0,25
I \/_(1+tan Hdt I“ V2dt_\2 N2 32
\ 2(1+tan’¢) 0 2 2 2 4
+
Va I:1+llni +garctan£

Cau 5
(1,0 diem)

ita SC v6i mit phing (SAB) bang 30°. Goi M la diém di dong
chtgu vuong goc cua S trén duong t{zang BM. Xdc dinh vi tri

Theo gia thiét ta co:
 CBLAB
CB 154

Tur do: SB=BC.cot30° = a3 = SA=SB> — AB> = a2

} — CB L (S4B)=> CSB 30°1a gbc giita SC va mit phing (SAB)

BH 1 §4
+

BH 1 SH
+ Thé tich khdi chop S.ABH dugc tinh boi:

1 11 a2

V= S S4 =5 HAHB.a \/_——HAHB

}:BHJ_(SAH):BHJ_AH

0,25

Co: AH’ + BH* = AB’ = a’ va theo bdt Cauchy:

2

a* = AH> + BH? > 2AH .BH = AH .BH < %
2 a

3
a\/_HAHB_ = ‘E.
6 6 2 12
Dang thirc chi xay ra khi HA= HB<> ABM =45" <M =D

T do: V=

0,25




Vay V.. (dvtt) dat dugc khi M =D

a*\2
12

Vé6i M =D thi H 1a tdm cua day ABCD. Khi d6 do AC cat mp(SBD) tai H 1a
trung diém cua AC nén: d[C,(SBD)] d[A,(SBD)]
K¢ AK L SH tai K (1)

(BD L AH 0,25
Ta co: , = BD L(S4H)= BD L 4K (2)

(1) va (2) chimg t6 AK L (SBD). Vay d[C,(SBD)]=d[A,(SBD)]= AK

AK duoc tinh boi:

L2

aN2.——
o SAAH _ SAAH > a10 0,25

SH 2 2 > 5
- Jsa+aH \/2a2+2a

Ciu 6 Cho ba so thue dwong a, b, c. Tim gid tri Ién nhdt ciia biéu thirc:
(1,0 diém) abc(a+b+c+\/a2 +b’ +cz)
T

(a2 +b’ +c2)(ab+bc+ca)

Vi cac s6 thuc a, b, ¢ duong, ta luén c6 bdt dung:
(a=b)Y +(b—c) +(c—a) 20 a’ +b” +c* > ab+bc+ca < 3(a’ +b° +02)Z(a+b0,g)52
S at+b+c<B@+b*+c%) (1)

Do (1) nén:
abc(a+b+c+\/a2+b2+cz) abc(1+\/§)\/a2+b2+cz
= < =
(a2+b2+zz)(xy+yz+zx) (x*+y* +2%)(ab+bc+ca) 0,25

abc(l-i-\/g) )
(ab+bc+ca)\1a2 +b* +c? @

Mait khac theo bdt Cauchy:

ab+bc+ca>33a’b’c® (3) va \/a +b*+c° \/3\/a2b2 2 = 33abc 4)

Tu (3) va (4) duoc:
(ab+bc+ca)\}a +b°+c° 3\/§ abc

0,25

abc(l + \/_) 3143
3\/§abc - 9 ' 0’25

3+\/§
9

Do (5) nén (2) suyra: 7' <

Dang thic chi xay rakhia =b =c. Vay T,

dat dugckhia =b=c

Cau7a | Trong mat phing véi hé toa dép Oxy cho diém A(4;- 7)va dwong thing
(1,0 diém) | p; x. 2y+ 4= 0. Tim diém B trén  sao cho cé diing ba dwong thing (d,) (i € {1;2; 3})
théa miin khodng cich A dén (d.) bang 4 va khodng cdch tiv B dén (d,) bang 6.

Tir gia thiét ta suy ra cac dudng thing (d;) (i e{l;2; 3}) chinh la céac tiép tuyén
chung cua hai duong tron : duong tron tam A(4 ; —7), ban kinh R, 4 va duong | 0,25
tron tdm B, ban kinh R, 6.

Tir d6 yéu cau cua bai toan tuong duong hai dudng tron (A, R)) va (B, R,) phai

tiép xtic ngoai voi nhau hay AB=R +R, (1) 0,25

Tacd Be A= B(2b—4;b) .Suy ra 0,25




b 1
<:>\/(2b—8)2+(b+7)2:10<:>5b2—18b+13:0<:> A 13

5

Vay B(-2;1) hoac B(g; %j

0,25

Cau 8.a | Trong khong gian véi h¢ toa dp Oxyz cho hinh vuéng ABCD c6 A(1; 1; 2) va cdc diém
(1,0 diém) s i . 2 x+1 y-1 z+1 A X
B, D nam trén dwong thang (d): = " = . Tim tga do cdac diéem B, C, D.
Do ABCD la hinh vudng nén C la diém ddi ximg véi A qua giao diém H cua (d)
voi mp(P) di qua A, vuong gbc voi (d).
Ta c6 phuong trinh (P): 4x —y+z-3=0
x+1 y-1 z+l 0,25
Toa do H 1a nghiém cua hé: 4 -1 1
4x-y +z-3 =0
1A 1 1
Giai hé duoc x=1; y:E; Z:_E
11 0,25
VéyH(l; 5; _Ej Tudo C(1; 2; 1)
Be(d)= B(-1+4t;1-t;—1+¢); AC= ABJ2 < AC* =2 4B
t 0 0,25
<18 =2[(4t—2)2 +(2-1) +(z+1)2] oStP-t=0s L |
+ Véi t=0ta dugc B(—1;1;,—1)= D(3;0;0)
+Véi t=1 taduge B(3;0;0)= D(~1;1;—1) 0,25
Cau9.a | C6 40 tam thé danh sé tir 1 dén 40. Chon ngdu nhién ra 10 tam. Tinh xdc suit dé c6 5
(1,0 diém) tam the mang s6 lé, nam tam thé mang so chan trong do chi c6 diing mot tam thé mang
s0 chia hét cho 6.
Chon ngau nhién 10 tdm thé trong 40 tdm thé thi khong gian mau 1a C 0,25
Tir 1 dén 40 co tat ca 20 s6 chin va 20 s6 1é. S6 cach chon 5 tap thé mang s6 16 1a
s 0,25
Trong 20 s6 chan thi c¢6 ding 6 s6 chia hét hét cho 6 nén s6 cach chon 5 tAm thé
mang s6 chdn trong d6 c6 diing mot tim mang s chén 1a C,.C, 0,25
5 4 1
Vay x4c sut can tim la: CZO'CII(;‘ G, 126 0,25
Cp 1147
Cau 7.b | Trong mat phcfng’ voi hé toa dp Oxy cho hinh binh hanh ABCD co A(4; 0), phwong trinh
(1,0 diém) | dwong trung tuyén ké tir B: 7x+4y—5=0 va phwong trinh dwong trung truc canh BC:

2x+8y—5=0. Tim toa dé cdc diém B, C, D.

Tt gia thiét ta c6: Phuong trinh BD: 7x+4y—5=0
AD di qua A(4; 0) va vudng goéc véi (d): 2x+8y—5=0= phuong trinh AD:

4x—-y—-16=0 0,25
e .. |7x+4y-5=0 x=3
Toa d6 D dinh boi: Rt = D(3;-4)
4x—y—-16=0 y=—4
Goi [I(x,;y,) la tdm cua hinh binh hanh ABCD = C(2x,-4;2y,) va
0,25

y 4x,—7
B(2x,—3; 2y, +4)= toa dd trung diém cua BC 1a J( x02 ;2y0+2j

Je(d):2x+8y—-5=0va leBD:7x+4y—-5=0 nén:

0,25




{4x0—7+8(2y0+2)—5=0

Tx,+4y,-5=0
X, +4y,+1=0 %

hay = 1 = C(-2; -1, B(-1; 3) 0,25
7x,+4y,-5=0 Vo =——

L)

Cau 8.b | Trong khong gian voi h¢ toa dj Oxyz viét phwong trinh mdt phang (P) di qua hai
(1,0 diém) | giém 4(0;—2; 1), B(10; 6; 2) va cdch diém C(—1; 3;—2) m¢t khodng bing 29 .

Gia sir (P) c6 vtpt i = (a; b; ¢), (a° +b* +c* #0)

(P) di qua A4(0;—2; 1), B(10; 6; 2) nén:

i L AB=(10;8;1)= ii.AB=0<10a+8b+c=0< c=—10a—8b
= pt (P): ax+by—(10a+8b)z+10a+10b=0

0,25

Theo gia thiét d([C;(P)]:@@|_a+3b+2(10a+8b)+10a+10b|=\/§

Ja* +b* +(10a +8b)’
<290 +29b |=/294/101a> +160ab + 65b> <> 29(a +b)> =101a> +160ab+65b> | 0,25
3a+2b=0
4a+3b=0

< 12a° +17ab+6b :O©(3a+2b)(4a+3b)20<:>{

2
V6i 3a+2b=0 tachon {Z 3:>pt(P): 2x —3y+4z-10=0 0,25

3
V6i 4a+3b=0 ta chon {Z 4= PIP):3x —dy +22-10=0 0,25

Cau 9.b

eve g A . l l
(1,0 diém) | Gidi bat phuong trinh :

<
log, vV2x* —3x+1 log;(x+1)

2x*=3x+1>0

2_
DK: 2x" =3x 4120 hay xe(—l; %j\{O}u(l; +oo)\{§}

x+1>0
x+1#1

x<0

Véi diu kién trén va dé ¥ ring +2x* -3x+1>12x -3x>0< 3,
x>—
2

0,25

x+1>1<x>0. Tir d6 ta co thé chia bai toan thanh 3 truong hop sau:
TH;: Vi —1<x<0,thi 0<x+1<1=log,(x+1)<0 va 2x*—3x+1>1

& log, V2x* —3x+1 > 0=> bt phuong trinh d4 cho v6 nghié¢m.

TH,: Vi 0<x<% v 1<x<% . thi:

.| 0,25
x+1>1=logy(x+1)>0 va 0</2x> —3x+1 <1< log,/2x” —3x+1<0= bt

phuong trinh d cho trg thinh mot bat dang thirc dung.

TH;: Voi x>%,thi x+1>1=log,(x+1)>0

va V2x* —3x+1>1< log, V2x* —3x+1>0. 0,25

Tu doé voi x> % , bat phuong trinh di cho trong dwong:




log,(x+1) <log, v2x* —3x+1 N2x7 =3x+1>x+1

3 =
x>= x>=
2x% =3x+1>(x+1)° x*=5x>0
= 3 = 3 < x>5
x>= x>=
2 2
Két hop ca 3 truong hop bat phuong trinh da cho ¢o6 tap nghié¢m:
S =(O; lju(l; iju(5;+oo) 0,25
2 2
Ghi chu: Cau 1.2 va cau 2 con ¢ cach giai sau:
Caul2: M e(d):x+3y+7=0=>M(-3m—-T;m).
Tir cdu 1) khéng mat tong quét ta chon A(0; 5) va B(1; 4). Khi dé ta co:
MO =@Bm+7T; —m); MA=(Bm+7T; 5—m); MB=(3m+8; 4—m) . )
Tu do:
+ MOMA=CBm+7)* —m(5—m)=10m> +37m+49
+ MAMB = GBm+7)(3m+8)+(5—m)(4—m)=10m> +36m+76
+ MB.MO = (3m+T7)(3m+8) —m(4—m) =10m* + 41m + 56 )
2
— T = MO.MA+ MA. m+m.m=30mz+114m+181=30(m+%j +71—207z71—207 )
=T, :72—7 dat duoc khi m:—g hay M —2,—Q (&)
10 10 10" 10
Cau 2: Phuong trinh di cho twong duong: (sinx+1)’ +sinx+1=cos’ x+cosx (1)
Néu dat f(t)=7 +1¢ thi phuong trinh c6 dang: f(sinx+1)= f(cosx) (2) +)
Xétham sd: f(£)=1 +t tacod f'(t)=3t>+1>0, Vxell = ham sb dong bién trén || )
\/5 x k2
Tu do: pt(2) & sinx+1=cosx < cosx—sinx=1< cos£x+—j =— (kell)
4 2 X=——+k2
2
++)

Vay phuong trinh da cho ¢6 2 ho nghiém: x=k2 ; x= 3 +k2 (kell)




