TRUONG THPT CHUYEN VINH PHUC ~ PE THI THPT QUOC GIA NAM HQC 2015-2016-LAN 4
. ) Mon: TOAN ‘
PE CHINH THUC Thoi gian 1am bai: 180 phat, khong ké thoi gian phdt de.

Cau 1 (1,0 diém). Khao sat su bién thién va v& db thi ciia ham sb: y = —x* + 3x?

Cau 2 (1,0 diém).Tim gia tri 1on nhat va gia tri nho nhét cua ham sé:

f(x)= _Zsm XZCOSX  iren doan [0; E}
2sinX+2cosx+4 2
Cau 3 (1,0 diém).
£ 1 A, A N 22 +z7+1
a) Cho so phtcc z =1—i. Tim phan thuc va phan ao ctia sO phttc W=——
Z

b) Giai phuong trinh:  log, xlog, x+6 = log, x* + log ; x

Cau 4 (1,0 diém). Tinh tich phan sau: | = [(sin® x+cos® x)dx

O | Y

Cau 5 (1,0 diém). Trong khong gian véi hé toa do (Oxyz), cho hai duong thang d,, d, lan lugt

X—17 _ y—4 _ z-9 va d, : x—3: y—1: z-1
2 -1 7 2
thang A cit d,, d, vatruc Ox lan luot tai cac diém A, B, C sao cho B 1a trung diém cua AC.

Cau 6 (1,0 diém).

c6 phuong trinh: d, : . Viét phuong trinh duong

a) Giai phuong trinh: 2sin X +sin2x = Zcoszg

b) C630 tam thé danh sd tir 1 &én 30. Chon ngau nhién ra 10 tim thé. Tinh xac suat dé c6 5
tdm thé mang s6 1&, 5 tam thé mang sb chan trong d6 chi ¢6 1 tim mang sé chia hét cho 10.
Cau 7 (1,0 diém). Cho hinh chop ta giac déu S.ABCD c¢6 AB=2. Goi M, N lan luot Ia trung
diém cua cac canh bén SA, SC sao cho BM vudng gdc véi DN. Tinh thé tich khdi chop S.ABCD
va khoang cach giira hai duong thang AB va DN.
Cau 8 (1,0 diém). Trong mit phang véi hé toa do Oxy, cho tam gidc ABC c6 phuong trinh duong
thang chira canh BC 1a: x—2y—4=0. Goi D, E lan lugt 12 hinh chiéu vudng géc cua B 1én AC,
Al vé6i | 1a tim dudng tron ngoai tiét tam gidc ABC. Tim toa do céc diém A, B, C biét D(2;2),
E(-1;-4) va diém B ¢6 hoanh d0 am.
Cau 9 (1,0 diém). Giai bt phuong trinh: xv12—-x +(11-x)vx+1>25
Cau 10 (1,0 diém). Cho a, b, ¢ 1a cac sb duong théa min a+b+c=3. Tim gia tri nho nhét cta
biéu thirc:
(1+ a)2 (1+ b)2 (1+ b)2 (1+ 0)2 (1+ 0)2 (1+ a)2
P= > + > + 5
1+c 1+a 1+b
-Hét

Thi sinh khéng dwoc sir dung tai ligu. Cdan bo coi thi khéng gidi thich gi thém,




TRUONG THPT CHUYEN VINH PHUC ~ HUONG DAN CHAM PE THI THPT QUOC GIA LAN 4

NAM HQC 2015-2016
Mon: TOAN ( Gom 6 trang)

I. LUU Y CHUNG:

- Pép 4n trinh bay mot cach giai gdm cac ¥ bt budc phai cé trong bai 1am cua hoc sinh. Khi chim néu

hoc sinh bé qua budc nao thi khong cho diém budc do.
- Trong 1oi giai cau 7, cau 8 néu hoc sinh khong v& hinh thi khong cho diém.
- Néu hoc sinh giai cach khéc, giam khao cin ¢t cac ¥ trong dap an dé cho diém.

- Trong bai lam, néu & mot budc nao do bi sai thi cAc phan sau c6 st dung két qua sai d6 khong duoc

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

II. DAP AN:
Cau | Y N@i dung trinh bay Pi¢m
1.Khao sat sur bién thién va vé& dd thi ctia ham s : y = —x® + 3x? 1,0
* Tap xac dinh: R
3 . A , x=0
* Chiéu bién thién: Taco y'=-3x*+6X; y'=0< {
X=2
‘ ’ 0,25
Suy ra ham so nghich bién trén mdi khoang (—o0; 0) va (2; +);dong bicn trén
(0;2).
* Cyc tri: Ham sb dat cuc dai tai x=2= Yep =4, ham sb dat cuc tiéu tai
X=0=y., =0. 0,25
* Gidi han: Taco lim y=+4o00 va lim y=—o,
* Bang bién thién:
X | —o0 0 2 400
y’ — 0 + 0 -
i / 4 025
1 \ ; \ »
— D4 thi: D6 thi ham s6 qua gbc toa d va cat Ox tai diem  A(3;0), nhan diém
uén 1(12) lam tam ddi xtmg, 1
E -:6 -4 4 é 4 = 0,25




2. Tim gia tri I6n nhat va gia tri nhé nhdt ciia ham sé :

f(x) = ?sm XZCOSX o doon [0; Z} 1,0
2sinx+2cosx+4 2
Xéthamso f(x)= ?sm XZCOSX_ ian tuc trén doan [0; E} 0,25
2sinx+2cosx+4 2
Tacs £'(x)= 6J.r4smx+8003x2>O’VX€[O;£} 005
(2sinx+2cos x+4) 2 ’
Suy rahamsé f (x) dong bién trén doan [0; %} 0.25
A 1 ) 1
Do d6 min fﬂ(x)z f (O):_E " max fﬂ(x) = f (Ejzg 0.25
x{o;ﬂ x{o;ﬂ
, . . 22+z7+1
Cho so phirc z=1-i. Tim phan thuc va phan do cua W = —— 0,5
Z
1-i)Y +(1-i)+1 2-3i (2-3i)(1-i .
3.a TacéW:( ) ( ) :2 ?I:( )( )=—1—EI 0,25
(1+i) 1+i 2 2 2
. A s 1 s . s 5
Vay W ¢6 phan thuc bang —5 phan ao bang -5 0,25
Giai phuong trinh :  log, xlog, x+6 = log, x* + log  x 0,5
Piéu kién x > 0. Phuong trinh tuong duong véi
log, xlog, x+6 =3log, x + 2log, x < (log, x-3)(log, x-2) =0 0.25
3.b
log, x =3 X =27
=N =N
log, x =2 X=25 0,25
Vay phuong trinh c6 hai nghiém x=27; x=25
i
Tinh tich phan sau : | = [(sin® x +cos® x) dx 10
0
Ta co sin® x+cos® x = (sin® X+ cos’ x)3 —3sin’ x.cos’ x.(sin” X+ cos” x) 0,25
=1—§sin22x=1—E Mj:§+§cos4x 0,25
4 4 2 8 8
2 :
Viy | =j(—+—cos4xjdx=(—x+—sm4xj o7 0,25
) 16
o5
bapso: | =— 0,25
P 16
Trong khdng gian véi hé toa do (Oxyz), cho hai dudng thing d,;d,lan
s X-7 y-4 z-9 Xx-3 y-1 z-1
luot c¢6 phuong trinh: d,: = = d = = .
7 0 PIHORS : 2 1’ 7 2 3 | 10

Viét phuong trinh duong thang A cit d,;d, va truc Ox lan luot tai cac
diém A,B,C sao choB la trung diém cta AC .




Goi A(7+a;4+2a;9-a)ed,;,B(3-7b;1+2b;1+3b)ed,

R 0,25
va C(c;0;0) e Ox
7T+a+c=2(3-7b) (a+ldb+c+1=0
Do B la trung diém cia AC nén: {4+2a=2(1+2b) << {2a-4b+2=0 0,25
9-a=2(1+3b) a+6b—7=0
a=1
ei{b=1 .Vay A(8;6;8)ed,,B(~4;3;4)ed,,C(~16;0;0) 0,25
c=-16
Phuong trinh A:X_8::y_6::2_8 0,25
12 3 4
Giai phuong trinh : 2sin X +sin2x = 2coszg 0,5
_ l+cosx=0 |%0*=-1
Pt < 2sinx(1+cosx)=1+cosx < | _ o 1 0,25
2sinx =1 smx=§
6.a cosx=-1 [x=n+k2n
— < keZ
sinx== X:E+k2an:§E+k&$ )
N V4 6 . Y 6 0’25
Vay phuong trinh ¢0 ba ho nghiém la
x:n+k2n;x:g+ k2n;x:5§+k2n,(k eZ)
C630 tam thé danh s6 tir 1 dén 30. Chon ngau nhién ra 10 tam thé. Tinh
X4c suat dé c6 5 tam thé mang s6 I¢, 5 tam thé mang s6 chan trong d6 chi | 0,5
c6 1 tam mang so chia hét cho 10
Goi A la bién cb “ Lay dugc 5 tdm thé mang s6 1¢, 5 tim thé mang sb
chin trong d6 chi ¢ 1 tim mang s6 chia hét cho 10” 0.95
Chon 10 tim thé trong 30 tdm thé cd : CL cach chon=>n(Q)=CJ
Ta phai chon :
e 5 tAm thé mang s Ié trong 15 tam thé mang sé Ié c6 CS, cach chon
6.b e 1 tim thé mang sb chia hét cho 10 trong 3 tim thé mang sé chia hét
cho 10 ¢6 C; céach chon
e 4 tim thé mang sé chin khéng chia hét cho 10 trong 12 tam thé
mang s6 chin khong chia hét cho 10 chia hét cho 10 c6 C; céch| g5

chon
Theo quy tic nhan , s cach chon thuan loi dé xay ra bién c6 A 1a
:>n(A)=Cf5C§C1“2
n(A) C.CiC;, 99

n(Q) CY 667

Xéc suat can tim1a P(A) =




Cho hinh chép t& gidc déu S.ABCD ¢6 AB=2. GoiM,N lan lugt Ia
trung diém cua cac canh bén SA, SC sao cho BM vuéng g6c véi DN.

(1).(2),(3)= «£DEB + ZBEM =180° = D,E,M théng hang. Phuong trinh
DE:2x-y-2=0,{M}=DEBC

— Toadd M 12 nghiém hé {2x—y—2=0 {XZO

= = M (0;-2)
X-2y-4=0 y=-2

. . , 1,0
Tinh thé tich khoi chop S.ABCD va khoang cach gitra hai duong thang
AB va DN.
ACNBD={0}. Ta chon hé truc
toa do (Oxyz), goc O, truc Ox
cung huong tia DB, truc Oy
cung hudng tiaAC, truc Oz
cung hudng tia OS. 0.95
bat SO=h>0 ,trdd cod: ’
0(0;0,0), A(—~/2;0;0} ,
B(0;v2;0),C(v2;0,0),
D(0;—/2;0),5(0;0;h)
V2. h) (N2 oh) = (2 h) =< (2 .h
>M|-—0,—|,N| —;0,—= |=BM =| ———;—/2;— |,DN =| —;v/2;— 2
[ 2 2 2 2 2 V2 2 2 V2 2 0.25
S — 2, K
Do BM L DN =BM.DN=0=-=-2+—=0=h=410
4 ‘; T 0,25
AB||CD=> AB||(SCD)> DN =d (AB, DN) =d(AB,(SCD)) =2d(o,(SCD))
Phuong trinh (SCD =1<(SCD):+/5x—/By+2-10=0
(50D): J5 + Y=+ ~Lo(SOD):
0,25
=d(0,(SCD)) = W—O ¥50+0- J_‘ =1=d(AB,DN)=2
1= , _
J10
Trong mat phang véi hé toa dd Oxy, cho tam gidc ABC c6 phuong trinh
duong thang chira canh BC 1&: x—2y—-4=0. Goi D,E lan luot 12 hinh
chiéu vudng goc cuaB lén AC,Al voi |13 tim duong trOn ngoai tiét 1,0
tam gidc ABC . Tim toa do cac diém A,B,C biét D(2;2),E(-1;-4) va
diém B c6 hoanh d¢ am..
Goi M 1a trung diém cua BC, ta ching minh D, M, E thing hang . C4c t&
gidc ADEB,BEIM néi tiép duong tron= ~DEB =180° — /BAD (1)
Z/BEM = ZBIM ( chin cung BM ) (2), ZBIM =%LBIC = ZBAD(3)
0,25




Goi B(2b+4;b)e BC = C(-2b-4;-4-b)(do M la trung diém ctia BC)

o {qua M (0;-2)

= IM:2x+y+2=0.Goi I(a;-2a-2)e IM
vtpt i = Uy =(2;1)

IE=(-1-a;2a-2),BE =(-2b-5;-b-4) {|ELBE IE.BE=0
S S ) ()
CD=(2b+6;b+6),BD=(-2b-2;2-b) (CDLBD |CD.BD=0

0,25

(-1-a)(-2b-5)+(2a-2)(-4-h)=0

{(2b+6)(—2b—2)+(b+6)(2—b) =0
-3a+4b+13=0

:{Sb(b+4):0

-3a+4b+13=0 a=-1
= _ =
b=0(loai),b=-4 b=—4

= B(~4,-4),C(4,0),1(-10)

0,25

Puong thang AC di qua C,D = phuong trinh ACla x+y—-4=0
Xx+1=0 x=-1
-
X+y-4=0 y=5
Viy toa do cac diém can tim 1a A(-1,5),B(-4;-4),C(4,0)

Toa do AC la nghiém hé { = A(-1;5)

0,25

Giai bat phuong trinh : xy12—x + (11— x)v/x+1> 25

1,0

éukién —1<x<12

1i d6 bit phuong trinh < 5xv/12 - x +5(11— x)Vx+1>125

0,25

& X[ 5V12= X (18- X) |+ (11 %) 5V/x+1-(x+7) | 2 2(x* ~11x+ 24)

X(=X* +11x-24)  (11-x)(—x" +11x—24)

+
<:>5\/12—x+(18—x) SVX+1+(Xx+7)

> z(x2 —11x+24)

0,25

11-x

5\/12—x+(18—x)+SM+(x+7) <0 ()

<:>(x2 —11x+24) 2+

X 11-x
Mat khac A=1+ +1+
' 512 -x +(18-X) BVX+1+(X+7)

_ 5J12-x+18 N 5Vx+1+18
5V12—-x+(18—-x) 5Vx+1+(x+7)

>0,Vx e[-1;12]

0,25

Do d6 bt phuong trinh (*)< x*-11x+24<0<3<x<8 , két hop diéu
Kién suy ra 3<x<8.

Vay tap nghiém clia bat phuong trinh 2 S =[3;8]

0,25




10

Cho a,b,cla cac sé duong théa man a+b+c =3. Tim gia tri nho nhat cua

) 2 2 2 2 2 2 110
bidy thice - F):(1+a) (12+b) +(1+b) (12+c) +(1+c) (12+a)
1+c l+a 1+b
Ap dung bat dang thic AM-GM ta c6
(1+a) (1+b)’ =[(1+ab)+(a+b)] = 4(1+ab)(a+b)=4[a(1+b?)+b(1+a’)]|| 025
a(l+b?)+b(l+a®) b(l+c? 1+b? 1+ a? 1+c?
ey ( + )+ ( +a )+ ( +C )+c( + )+c( +a )+a( +C )
1+c? 1+a’ 1+ b? 0,25
M _
Str dung bdt AM-GM mot l4n nita, ta c6
a(l+b2) b(1+a2) 1+b* 1+¢c?
_ —Ya | 12 |>2%a=6 2
CZYC: 1+c? +czyc: 1+c? CZYC:a (1+02+1+b2j CZYC:a 0.25
Suy ra P>4.M >24. Dau dang thic xay ra khi chi khi a=b=c=1
Vay minP=24<a=b=c=1 0,25




