SO GD & PT HAI DUONG PE THI THU PAI HQC LAN I NAM 2014
TRUONG THPT HONG QUANG MON: TOAN; KHOI: A - A;-B-V
(Thoi gian lam bai: 180 phit, khong ké thoi gian phdt dé).

Cau 12,0 diém). Chohamsd y=x*—(m+2)x* +4m—3 (1), v6i m la tham s thyc.
1. Khao sat su bién thién va v& d6 thi cua ham sb (1) véi m=1.
2. Tim gi4 tri cta tham s m dé duong thing y =2x—7 cat @6 thi ham s6 (1) tai ba diém phén biét

A, B,C sao cho tong hé s6 goc cia cac tiép tuyén véi d6 thi ham s6 (1) tai cac diém A, B, C bang 28.

Cau 2(1,0 didm). Giai phuong trinh /3 sin 7x — 2sin 4xsin3x —cos x = 0.

Cau 3(1,0 diém). Giai phuong trinh 24/2x+4 +442-x =v9x* +16  (xeR).

e +2x+1)e"
xe' +1

1
Cau 4(1,0 diém). Tinh tich phan [ = j (x dx .
0

Céu 5(1,0 diém). Cho ling tru ABC.A'B'C" c6 ddy ABC la tam giac déu canh 3« . Hinh chiéu vudng
goc ciia C' 1én mit phiang (ABC) ladiém H thudc canh BC thoa man HC =2HB . Goc giita hai
mit phang (ACC'A") va(ABC) bang 60°. Tinh thé tich ciia khdi ling try 4BC.A'B'C" theo a va
tinh cOsin ctia goc giita hai duong thang AH va BB'.

Cau 6(1,0 diém). Cho cac sb duong x,y thoa man x + y + xy = 3. Tim gia tri nho nhét ciia biéu thirc

3 3
P=4[x—+1j +4(y+1) +yxt+ )7

y X

Cau 7(1,0 diém). Trong miat phang toa dd Oxy , cho hinh chit nhat ABCD c6 dinh C(3;-1). Goi M 1a
trung diém cta canh BC , dudng thing DM c6 phuong trinh 1a y —1=0. Biét dinh A4 thudc duong
thing S5x—y+7=0 va x, <0.Timtoadd cacdinh 4 va D.

Cau 8(1,0 diém). Trong khong gian véi hé toa dd Oxyz , cho cic diém 4(4;1;2), B(2;-3;-2),C(5;0;2).
Viét phuong trinh mit cau (S) di qua cac diém A4, B,C va c6 tam thudc mit phiang (Oxy) .

Céu 9(1,0 diém). C6 10 hoc sinh 16p 4; 9 hoc sinh 16p B va 8 hoc sinh 16p C. Chon ngau nhién 5 hoc sinh tir cac
hoc sinh trén. Tinh x4c suét sao cho 16p nao cling ¢6 hoc sinh dugc chon va ¢ it nhét 2 hoc sinh 16p A.

Thi sinh khong dwoc sir dung tai liéu. Giam thi khong gidi thich gi thém.

Ho vatén thi sinh:...........oocoviiiiiiiii e 2 SO DAO AANN: e,



DAP AN - THANG PIEM - PE THI THU PAI HQC LAN I NAM 2014
MON: TOAN; KHOL: A
(Dap dn - thang diém gom 06 trang)

Cau Noi dung biée
m
Ciu 1.1 | Khao sat sy bién thién va v& d6 thi ctia ham sd y =x* —(m+2)x* +4m -3 v6i
(1,0d) | m=1.

Véi m=1, ta co ham sd y=x-3x"+1
* Tap xac dinh: D=R
* Sy bien thién:y'=3x*—6x; y'=0< x=0 hodc x =2 0,25

Ham s6 dong bién trén cac khoang (—o0;0) va (2;+0). Ham s6 nghich bién
trén khoang (0;2).

- Cyec tri: Ham sb dat cuc dai tai x =0; Yep =1, dat cuc tiéu tai 0,25
X=2,Ycp =3
- Gidi han: lim y = —o0; lim y = +o0
- Bang bién thién
X —0 0 2 400
y' + 0 _ 0 +
1 400
0,25
y /
% -3
Do thi : Do thi cat truc Oy tai diém (0;1) ,
cat truc hoanh tai diém c6 hoanh d6 1a nghiém cua phuong| trinh
x=3x*+1=0
y"=6x-6; y"=0<x=1.
D6 thi nhan diém (1;-1) 1am tdm d6i xtmg..— AN ,
0,25

Caul.2
(1,0d)

Tim gia tri cia tham s6 m dé duong thang y=2x—7 cat dd thi ham sb




Goi d:y=2x-7. Phuong trinh hoanh d¢ giao diém cia d va do thi ham
s6 (1)

X —(m+2)x* +4dm-3=2x-T < X —(m+2)x’ —2x+4m+4=0

0,25
x=2
=1 .
x'—mx-2m-2=0 (2)
Puong thiang d cat dd thi ham s6 (1) tai ba diém phan biét 4,B,C khi va
chi khi phuong trinh (2) ¢6 hai nghiém phan biét khac 2. Diéu kién can va
dula
vgmegso || M2
m m >
A>0 - L ollm>—4+202
2—-4dm#0 m # — 1
2
Goi cac nghiém cua phuong trinh (2) 1a x,,x,. Khi d6 hoanh d¢ cac giao
diém 1a x, =2,x, =x,x. = x,.
Hé s6 goc cua cac tiép tuyén véi do thi ham s (1) tai cac diém 4,B,C lan
lugt 1a 0,25
k,=y'2)=4-4m;k, = y'(x,) =3x" =2(m +2)x,;; k. = y'(x,) =3x," = 2(m + 2)x,
Téng cac hé sd goc bang 28 nén
k,+ky+k. =28 4—4m+3x7 —2(m+2)x, +3x," —2(m+2)x, =28
S 4—4m+3(x” +x,°)=2(m+2)(x, +x,) =28
< 4-4m+ 3[()61 +x,)° —2x1x2]— 2(m+2)(x, +x,) =28
2 2 m=-6
& 4—dm+3[m’ =2(-2m=2) |-2m+2m =28 <> m’ +4m—-12=0 < 5 | 0,25
m=
Két hop diéu kién (3) duoc m=2. 0,25
Ciu 2 | Giai phuong trinh /3 sin 7x — 2sin 4xsin3x —cosx = 0
(1,0)
J3sin7x - 2sin4xsin3x —cosx =0 < \/gsin7x—(cosx—cos7x) —cosx=0
0,25
: 3. 1
<> /3sin7x+cos7x =2cosx < ——sin7x+—cos7x =cosx 0.25
2 2 )
AN
< cos| 7x 3 =COSX 0,25
Tx—Z =x+k2x x=L iz
= 3 , kel 18 3, kel 0.25
Tx-Z = —x+k2rn =2k Z >
3 24 4




Cau3l
1,0d)

Giai phuong trinh  24/2x+4 + 42— x =/9x> +16

A 2x+42>0
biéu kién x & -2<x<L2
2—-x20

2J2x+4 +42—x =+9x> +16

S 4Q2x+4)+16(2—x) +16/(2x +4)(2—x) =9x* +16

& 48— 8x+164/2(4—x) =9x> +16

0,25

& 1642(4—x*) —8x=9x* -32

<:>8(2«/2(4—x2)—x)=9x2—32(1)
Xét truong hop 242(4—x°) +x=0 224 -x") =—x & x=—¥. Thay

vao (1) khong thoa man.

Xét truong hop 24/2(4—x° )+x¢0<:>x¢—£

8(2«/2(4—)8) —x)(2«/2(4—x2) +x)
22(4-x%) +x
8(32-9x%)

8(8(4—x*)—x°
(( ) )=9x2—32<:> —9x> 32
2J2(4-x%) +x 2J2(4-x*) +x
9x*=32=0
<:>(9x2—32) 1+ 8 -0 8
1+ =0

2\/2(4—x2)+x 2m+x—

OR= =9x?-32

0,25

32 42 _ 42
3

Xét phuong trinh 9x* -32=0 < x* = 5 e +T Loa

0,25

Xét phuong trinh

1+ 8 =0 224 -x")+x+8=024/2(4—x*) =—x-8.
22(4—x) + x

Do —2<x<2= —x-8<0= Phuong trinh 24/2(4-x*) = —x—8 v0 nghiém.

Vay phuong trinh da cho c6 nghiém x =——

W2
-

0,25

Cau4
(1,0a)

Tinh tich phan 1= _[ (e’ +2x + e’ dx

xe' +1

1=

1 1

2x+1)e Y +1)xe” De* T +1 1
J-( e’ +Yx+ )e* dx:J-(xe + )xer +(x+1e dx:J-(xe J: )xe” I J-(x+ )e*
0 xe" +1 xe' +1 o xe +1 0

1

J-x * +J-(x+1)e I

0 o xe' +1

xe+1

1=

0,25




1

Xét M = J.xexdx. bat

0 0,25
u=x du = dx 1|
= =M =xe" —Iexdx=e—ex =e—e+1=1
e'dx=dv |v=e¢" 0 3
I .
Xeét sz.%x. Dat r=xe* +1= dt = (e* + xe")dx = (x +1)e*dx
. xe* +
Poicin x=0=¢=1; x=l=t=e+l;
e+l 0,25
dt e+1
N= I7=In|t|1 =In(e+1)—In1=In(e+1)
1
Vay I =1+In(e+1) 0,25

Caus
(1,0d)

Cho lang try ABC.A'B'C' ¢6 day ABC la tam giac déu canh 3a..

A’

Tir gia thiét c6 C'H L (4BC).Goi K 14 hinh chiéu vudng goc cua H trén
AC.
{AC 1 HK

— AC L(C'HK)= AC LC'K .
ACLC'H

Goc giira hai mit phang (4CC'4") va (4BC) 1a goc C'KH. Theogia thiét
c6 C'KH =60°.

0,25

Trong tam gidc vudng HKC cd
HK = HC.sin60° = 2a.sin 60° = a~/3
Trong tam gidc vuong C'HK co
C'H = HK .tan 60° = a/3 tan 60° = 3a

2
Dién tich tam gidc ABC 1a S, . =%AB.ACsin 60° =%3a.3a sin 60’ =&

4
N3a®  273d’
4

Thé tich khoi ling try ABC.A'B'C' 1a V =C'H .S, , = 3a. ;

0,25




Vi AA4Y/BB' nén (BB', AH)=(AA', AH)=> cos (BB, AH) = ‘cos /T/FI‘
Trong tam gidc AHB ¢o
AH? = AB* + BH* —2AB.BH .cos60° =9a’ +a’ — 2.3a.a% =7a* = AH = a7 .

Trong tam gidc vuong C'HC co 0.25
9
C'C*=CH? + HC* = 94> +4a* =13a* = C'C=a/13
:>A'A=ax/ﬁ.
C'H 1 (ABC)=C'H L(A'B'C")=C'H 1 A'C'. Trong tam giac vuong
A'C'H cO A'H*=C'H*+A'C”? =94 +94*> =184’ = A'H =3a-/2.
Trong tam gidc A'AH co
A4+ AH? —A'H*  13d* +7a* 184> 91
cosA'AH = = =
24'AAH 2.a\13.a\7 91
, . \/a 0,25
Vay cosin cua goc gitta hai duong thang BB' va AH bang o
Cau6 | Cho cic s6 duong x,y théa min x+y+xy=3. Tim gia tri nho nhat cua
(1,0d) | bicu thirc ...
Ta chtng minh hai bat dang thirc:
1) V6ia>0,b>0 thi 4(a’ +b’)> (a+b)’
That vay
4(a’+b')2(a+b) < 3d’ +3b’ 23d’b+3ab> < a’ —a’b+ b’ —ab’ 20
& d(a-b)+bh(b-a)>0< (@° b )a—b)>0< (@a—b)(a+b)>0.
Diu"="xayrakhi a=5>0.
(a+b)2 A " " d 1
2) a2+bzzT. Dau "=" xayrakhi a=»5. 0,25
Ap dung cac bat dang thtic trén co
3 3 3
po4f X +4(y+1j +xt+yt > xHl yrly Xty
y x y ooox V2
b 3
P> (x+y) +3(x+y)-6 Jrery
3—(x+) 2
b _ 3
batt=x+y=~P> r3-6 +L.Tacé:
3—1¢ J2
2 +y>2
3=x+y+xy£x+y+M:>(x+y)2+4(x+y)—320:> xry = x4+ 0,25
4 x+y<-6

(Vix>0,y>0)
Mait khac x+y+xy=3=>x+y<3 (Vix>0,y>0). Vay
2<x+y<3=2<¢<3.




2;3)

b _ 3
Xét ham s6 f(t)=[ﬂj !

t—,
3—¢ 2 ol
F43-6) 2 +6t+3 1
'(t)=3 . +—=
S [ 3¢ j 3-1Y 2
Vay ham s6 f(r) dong bién trén [2;3) = min /(1) = £(2) = 64+ V2

>O,‘v’te[2;3)

0,25

x+1 _ y+1
y x
P>64++/2. Dau"=" xayrakhi {x+y+xy=3x=y=1

x>0,y>0

VAy gia tri nho nhit cua P14 64++/2, dat duoc khi x=y=1.

0,25

Cau 7
(1,0d)

Trong mat phéng toa dd Oxy, cho hinh chir nhat ABCD ¢6 dinh C(3;-1).

DM :y-1=0 4
d(C,DM)=|-1-1|=2

, d(C,DM) IC MC 1
a0 ———=—= —

= =— = d(4,DM)=2d(C,DM) =4
d(4,DM) 14 DA 2 (ADM) = 2d( )

Diém A4 thudc dudng thang 5x—y+7=0 nén 4(a;5a+7)

Sa+6=4 |a=-=

d(A,DM)=4<:>|5a+7—1|=4<:>|5a+6|=4<:{ =
Sa+6=-4

a=-2

Voéi a=-2= A(-2;-3). Vi a=_§:>A[_§;5J_

0,25

Diém A(-2;-3) va C(3;—1) clng phia so véi dudng thing DM : y—1=0 nén

loai diém A(-2;-3). Vay A(—%;SJ .

0,25




D e DM = D(x;1)= AD =(x+§;—4J;C—D=(x—3;2).

Do AD L CD = AD.CD =0 < (x+%j(x—3)—8=0<:> X’ —Ex—%= 0
x=-2 0,25
S5 -13x-46=0< 23 o x=-2 (Vi x, <0). Véi
s
x=-2= D(-2;1)
(Néu hoc sinh lam cd hai trwong hop thi cho 0,75 cd ciu)
Cau8 |Trong khong gian véi hé toa dd Owz, cho cac diém
(1,0d) A(4;1;2),B(2;-3;-2),C(5;0;2).......
Goi / 13 tAm mat cau (S). Theo gia thiét 7 € (Oxy) = I(x;;0). 0,25
{IA =B |J@-xP+(1-y)P +4=Q2-x) +(3-y) +4
&
IA=IC | J4=x) +(1—y) +4 =1J(5-x)* + )’ +4 0,25
{(4—x)2 +(1-y) +4=2-x) +(3-y) +4
&
4-x)+(1-p)Y +4=(G5-x) "+ +4
(4=3) +(1=y) +4=(5-x) +7+ 0.25
—4x-8y=-4 x+2y=1 x=3
& & &
2x-2y =8 x—y=4 y=-1
Suy ra I( 3;—1;0). Vay phuong trinh mit cau (x—3)*+(y+1)>+2z> =9.
0,25
Cau9 | Co6 10 hoc sinh 16p 4; 9 hoc sinh 16p B va 8 hoc sinh I6p C. ..............
(1,0d)
S6 phan tir khong gian mau 7(Q)=C;, =80730. Goi A4 14 bién ¢6 5 hoc
sinh chon ra, 16p nao cling ¢6 hoc sinh dugc chon va s6 hoc sinh lop 4 it 0.25
nhét 12 2. ’
Trwong hgp 1: 5 hoc sinh chon ra cé 2 hoc sinh 16p 4, 2 hoc sinh 16p B, 1
hoc sinh 16p C.
S6 cach chon truong hop nay 1a C2C2C! =12960 .
Trwong hgp 2: 5 hoc sinh chon ra c6 2 hoc sinh 16p 4, 1 hoc sinh 16p B, 2
hoc sinh 16p C. S6 cach chon trudng hop nay 1a C2CIC2 =11340. 025
Trwong hgp 3: 5 hoc sinh chon ra cé 3 hoc sinh 16p 4, 1 hoc sinh 16p B, 1 ’
hoc sinh 16p C.
S6 cach chon truong hop nay 1a C3CIC! = 8640.
Vay s6 kha nang thuan loi ciia bién c¢b 4 12 12960+ 11340 +8640 =32940. | 0,25
Xéc sudt cta bién ¢ 4 1a p(4)= nd) 32940 122 :
n(Q) 80730 299 0,25




