SO GIAO DUC VA DAO TAO SON LA PE THI THU THPT QUOC GIA
TRUONG THPT CHUYEN NAM HQC 2015 - 2016 (LAN 1)

- . , Mon: TOAN
BE THI CHINH THUC Thoei gian 1am bai: 180 phit, khong ké thoi gian phdt dé

Cau 1 (2,0 diém). Cho ham s6: y =—x3+3x*+3(m* -Dx-3m* -1 (1)

a) Khao sét v& do thi ham sé khi m = 1.

b) Tim mdé ham s6 (1) c6 hai diém cuc tri X, va x, dong thoi ‘Xl _Xz‘ =2.
Cau 2 (1,0 diém). Giai cac phuong trinh, bat phuong trinh sau:

a) 5x+1_4:52X b) Iog\/g X—lOgS(X+2)<|0913

5

Cau 3 (1,0 diém). Tinh tich phan: Ix(x+ sinx)dx
0

Cau 4 (1,0 diém).
a) Giai phuong trinh: Sin 2x++/2 cos x=0.
b) Mot 16p hoc b 28 hoc sinh trong d6 ¢ 15 hoc sinh nam va 13 hoc sinh nir. Chon ngﬂﬁu nhién
5 hoc sinh tham gia Hoi trai chao mung ngay thanh 1ap doan 26/3. Tinh xac suat dé trong 5
hoc sinh dugc chon ¢6 it nhat 3 hoc sinh nam.

Cau 5 (1,0 diém). Cho hinh chép S.ABCD, diay ABCD la hinh chir nhat c6 AB = a, BC = 2a. H la
trung diém canh AB, SH vudng goc véi mat phang day, canh bén ga — av5 Tinh thé tich hinh chdp
2

S.ABCD va khoang cach giira hai duong thang HC va SD.
CAau 6 (1,0 diém). Trong khong gian Oxyz cho dudng thang (d) va mat phang (P) c6 phuong trinh:
Xx=1+2t
(d):sy=2-t (P): 2x+y+z+1=0.
z=3+t
‘ Tim toa do diém A 12 giao ctia duong thang (d) véi (P). Viét phuong trinh dwong thang qua A
nam trén mat phang (P) va vuéng géc vai duong thang d.
Cau 7 (1,0 diém). Trong mit phang toa 46 Oxy cho hinh vuéng ABCD; cac diém M, N va P lan luot
13 trung diém cua AB, BC va CD; CM cit DN tai diém 1(5;2). Biét p(l_zl;ll] va diém A c6 hoanh

2
do am. Tim toa do diém A va D.

Cau 8 (1,0 diém). Giai hé phuong trinh:
Xy(Xx+1)=x>+y> +x-vy

3y(2+ VX" +3)+ (4y + 2)(Va+ x4 +1)=0

Cau 9 (1,0 diém). Cho céc s6 duong x, y, z thoa man x> y: (x+2)(y+2)=1.

Tim gia tri nho nhat cua biéuthee: p__ 1 . 4 4
(x=y)" (x+2) (y+z)
Hét
Thi sinh khong dwoc siwdung tai ligu. Can b coi thi khdng giai thich gi thém.

Ho VA t&N thi SiNN: ..., - SO A0 danh: ceevveeeeeeeee,



SO GIAO DUC VA PAO TAO SONLA  HUONG DAN CHAM PE THI THU THPT QUOC GIA
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PE THI CHINH THUC Mon: TOAN

CAU Pap an Piém

CaUL | oo nam sé: y = —x®+3x%+ 3(M2 —Dx—3m° -1 (1)

a) Khao st v& do thi ham sé khim = 1.
Khi m =1 ham sé tré thanh: Yy =—x>+3x°— 4

e Tapxacdinh: R
e Sy bién thién;
+ Gidi han va tiém can
limy=—o0; limy=+o0; 0,25

X—>+00 X—>—00

Db thi ham sb khong c6 tiém can.

+ Bang bién thién

y' =-3x2+6x; yY=0 < x=0hoic x=2
Ham sé ddng bién trén khoang ( 0; 2). Ham sé nghich bién trén mdi | 0,25
khoang (—o0;0)va (2;+ )

X —00 0 2 +00
y’ - 0 + 0 -
y +00 0 0,25
\ 4 / \ C
e Do thi

biém uon: I(1; -2)

0,25
Nhan xét: D6 thi nhan diém udn 1(1; -2) lam tAm doi xéng.
b) Cho ham sé: Yy = —x°+3x*+3(m* =1)x-3m* -1 (1)
Tim m dé ham s6 (1) c6 hai diém cuc tri X, vax, déng thai|x, —X,|=2.
y’ = -3%x% + 6x + 3(m?- 1) 0,25
+ Ham so (1) co6 hai diém cuc tri khi y’ = 0 c6 hai nghiém phan biét
<SA'=9m® >0 m=0. 0,25

+|x, =%, | =2 (X + X, ) —4xx, =4




Trong d6: X, + X, =2; XX, =1—m’

0,25
Nén |x, —x,|=2<1-m? =0<m=1+1 (TMDK). Vay m=+1 0,25
Cau 2 Giai cac phuong trinh, bat phuong trinh sau:
a) 5X+1 _4 :52X
5 _4=5" o(5") 55 +4=0c 5=l 0,25
5 =4 ’
x=0 Vay PT c6 nghiém x=0; x=log. 4
= a ¢ =0 x= )
x =log, 4 ay ghig 95 0,25
b) log ¢ x—Iogs(x+2)<Iogl3
5
bK: x>0. BPT tr¢ thanh: 0,25
log, x* —log, (x + 2) < —log, 3<=>log, x* + log, 3< log, (X + 2)
& log, 3x* < log, (X + 2) < 3x° —x—2<0<:>—§<x<1
Két hop diéu kién, BPTco nghiém: 0<x<1 0,25
causd | _ x
Tinh tich phan: | :jx(x+sinx)dx
0
I :Ixzdx+J'xsinxdx :szdx —jxd(cosx) 0.25
0 0 0 0
S\ T
=—| —(xcosx)|_ +[cosxdx
o ~(xcosx)lg ! 0,25
r® |z
=? + 7 +SINX 0,25
_+. 3
l==71"+7x 0,25
Cau 4 a) Giai phuong trinh:
sin2x++/2 cos x=0
&> 2sin x.cos X++/2 cos x=0 <:>cosx(23in X+\/§)=0 0,25
cosx =0
S
sinx=—£
2
0,25

Phuong trinh ¢6 nghiém: x =%+ Kz X = —% +k27; X =577Z +k2r7 .

b) Mot Ic’prhoc c6 28 hoc sinh trong d6 c6 15 hoc sinh nam va 13 hoc sinh ni.
Chon ngau nhién 5 ban hoc sinh tham gia Hoi trai chao mung ngay thanh lap
doan 26/3. Tinh xac suat dé trong 5 hoc sinh dugc chon co it nhat 3 hoc sinh




nam.

Chon ngau nhién 5 hoc sinh tir 28 hoc sinh cuaa 16p, sé cach chon:
Q= C5

A 12 bién cd: C4 it nhat 3 hoc sinh nam.

C0 ba kha nang: 0,25
Sé cach chon 3 namva 2 nii: C3.C3
Sé cach chon 4 namva 1 nii: C[.Cl,
Sé cach chon ca 5 hoc sinh nam: C,
CilC2+CiCl,+ C. 103
P(A) = 1513 15713 15 _
A Cys 180 0,25
CAau 5 | Cho hinh chép S.ABCD, day ABCD la hinh chit nhat c6 AB =a, BC=2a. H la
trung diém canh AB, SH vuéng goc véi mit phang day, canh bén SA = % .
Tinh thé tich hinh chép S.ABCD va khoang céch gitra hai duong thang HC va SD.
., A : 0,25
SH 1 (ABCD). Tam giac SHA vuong tai H.
SH =+/SA? —HA? =a
1 2a’
Vs agco :gsABCD'SH :T (dvTT). 0,25
e K¢ dudng thing Dx || HC, ké HILID (I thudc Dx),
ké HK L SI ( K thudc SI). Khi d6 HK L (SID), HC||(SID). 0,25
d(HC,SD) = d(HC,(SID)) = d(H,(SID)) = HK.
HI = d(D,HC) = 2d(B,HC) = 2BE = %. (BE_LHC tai E)
0,25
Trong tam giac vuong SHI cé HK :4a§.
Cau 6 Trong khong gian Oxyz cho duong thang d va mat phang (P):
x=1+2t
diy=2-t (P): 2x+ y+z+1=0.

z=3+t




Tim toa do diém A la giao cua dwong thang d vai (P). Viét phuong trinh
duong thang qua A nam trén mat phang (P) va vudng géc vai duong thang d.

x=1+2t
y=2-t
z=3+t
2X+y+z+1=0.

Toadd Alanghiémcuahé: d:

0,25

t=-2 = A(-3;4;1)

0,25

Puong thang d’ nam trén mat phang (P) va vudng goc véi d nén co
VTCP U, =| Ug.np |=(~2,0;4)

0,25

X=—3-t
PTd: d':xy=4
z=1+2t

0,25

Cau7

Trong ‘mdt phcfng toa do Qxy cho hinh vuong ABCD, cgic diém M, 7N
va P lan luot la trung diém cua AB, BC va CD; CM cat DN tgi diém
|(5:2). Tim toa d¢ cde dinh hinh vudng, bidt P(l—zl;l—zlj va diém A c6
hoanh d¢ am.

A D

B N C

Goi H 1a giao diém cua AP véi DN.

Dé ching minh dugc CM L DN, tir giac APCM la hinh binh hanh suy
ra HP ||IC, HP 1a duong trung binh cua tam giac DIC, suy ra H la trung
diém IP; tam giac AID can tai A, tam giac DIC vudng tai | nén Al =
AD va IP = PD.

= AAIP = AADP hay Al LIP.

0,25

X=5+7t

Puong thang Al di qua I va vudng goc IP nén ¢ PT: { 5t
y=e¢-

|P:\ﬁ\:¥

0,25

Gol A5+ 7t;2—1); Al =2IP suyrat=1hoact=-1.
Do A c6 hoanh @ amnént=-1. A(-2; 3).

0,25

Puong thang di qua AP ¢4 PT: x— 3y +11 =0




Puong thang di qua DN ¢6 PT: 3x +y -17 =0
{H}=AP nDN = H(4;5).

H 1a trung diém ID = D( 3; 8)

Vay: A(-2; 3); D( 3; 8).

0,25

Céau 8

Gidi hé phwrong trinh:
{xy(x+1)x3+y2+xy )]

3y(2+\/9x2 +3)+(4y+ 2)(\/1+ X+ X +1)=O (2)

y=Xx

Bién d6i PT (1)<:>(x—y)(X2 —y+1)=0©{yzxz 1

0,25

X =y thé vao PT (2) ta dugc:

3x(2 ++/9x° +3) +(4x+ 2)(\/1+ X+ X° +1) =0
@(2x+1)( (2x+1)2 +3+ 2):(—3x)(2 +4/(=3x)° +3)

o f(2x+1)=f(-3x)

0,25

Xét f(t) :t(\/t2+3+ 2) ¢ f'(t)>0, Vt.

f 1a ham s dong bién nén: 2x +1=—3x<:>x:—%:>y :—%

0,25

e y=x’+1thévao (2)
3(x* +1)(2 +4/9X% + 3) + (4x2 +1+ 2)(\/1+ X+ X +1) =0
Vé trai luén duong, PT vo nghiém.

Vay hé ¢6 nghiem duy nhat: (—%;— %j

0,25

Céau 9

Cho cac 6 duwong x, y, z théa man x> vy: (x+2z)(y+2z)=1.

Tim gia tri nhé nhdt cua biéu thirc: p = + +

1 4 4
(x=y) (x+2)’ (y+2)

1
a=X+1I=>y+z=".
a

1
X>Yy=>X+2>y+z=a>—=a>1
a

2_
x—y:x+z—(y+z):a 1

Thay vao P dugc:

a’ 4 )
P= > +— +4a

(a*-1) 2

0,25

2 2
a 4
P= +3a°+—+a’ 2

2 +3a’+4
oy e

2




0,25

Xet (1) = S +3t+4; t=a’>1
)= 43 f()=0mt N FETE 4 o0 t51)
t—1 (t-1)
t 1 2 +00
f - 0 + 0,25
i
0,25

t>1

|V|Inf(t)=12 Véy MInP=12 khl X+Z=\/§;y+ Z:X_y:i.

NA






