TRUONG THPT QUANG XUONG 1 PE THI THU THPT QUOC GIA LAN 4 -NAM HQC 2015 — 2016

-~ Man thi: TOAN
\ x1 Thoi gian lam bai: 180 phiit, khéng ké thoi gian giao dé
PE CHINH THU'C Pé ¢6 10 céu va 01 trang

Cau 1 (1,0 diém). Khao sat sy bién thién va v& db thi cia ham sb : y = —x* +2x? +1

Cau 2 (1,0 diém). Tim gia tri 16n nhét , gia tri nho nhat cia ham sé y = x+1+ X+ 1

Cau 3 (1,0 diém).

trén doan [2 X 5]

1. Cho 3¢0s2ar +cos@ +1=0v6i < o <z . Tinh gié tri ciia biéu thire A= Sn2&=SIN&
2 2cosa —1
2. Goi z, va z, la hai nghiém phtrc ctia phuong trinh z° —2z+10=0. Tinh A= ‘212‘ +‘222‘

Cau 4 (1,0 diém).

1. Giai bat phuong trinh 3* —3"* -2<0.

2. Minh va Hiung cling tham gia mot ky thi, trong d6 c6 hai mén thi trac nghiém . Dé thi cia mdi
mon gdm 8 mi dé khac nhau va cac mon khac nhau c6 ma dé khac nhau . Bé thi duogc sip xép va phat cho
cac thi sinh mot cach ngiu nhién .Tinh x4c suat dé trong hai mén thi d6 Minh va Hing c6 it nhat mot mon
chung mi dé thi.

1
Cau 5 (1,0 diém). Tinh tich phan | = _[2x[x+ In(L+ x)]dx

0
Cau 6 (1,0 diém). Cho hinh liang tru diing ABC.AB'C" biét g6c giita duong thang A'C va mat phang
(ABC) bing 60°, AB=a, AC =2a va BAC =120°. Tinh thé tich khdi lang tru ABC.A'B'C va khoang
céch gitra hai duong thang AM va B'C véi M la trung diém cua BC.
Cau 7 (1,0 diém). Trong khong gian voi hé toa d6 Oxyz cho diém A(L-1:2), dudng thiang
q- x+1 'y z2-2 .

> 1= 1 va mit phang (P):Xx+ Yy —2z+5=0.Viét phuong trinh mit phang (Q) di qua A va

vubng goc véi d . Viét phuong trinh duong thang A cit d va (P) 1an luot tai M va N sao cho A 1a trung
diém cua doan thang MN .
Cau 8 (1,0 diém). Trong mit phang toa do Oxy, cho hai dudng tron (C,): x> +y> —2x—4y=0 va

(C,):x*+y?—6x=0.Goi A(3;3)1a mot trong hai giao diém ctia (C,) va (C,). Dudng thang A di qua A
cat hai duong tron (C,) va (C,) tai diém thtr hai 1an luot 13 B va C. Biét rang dudng thang A cat duong
thang d :x—y—4=0 tai diém D théa min BC =2AD. Viét phuong trinh dudng thing A.
m+2y=m+(x2 +2y—1)J6x+4
\/mem: 2xy — X +\/x2 —2xy + Y2 +1+4y

Cau 10 (1,0 diém). Cho cac sb thuc a, b, ¢ thoa mén a>b>c va a? +b?+c? =5. Tim gi4 tri 16n nhét
ctia biéu thuc: P = (a—b)(b—c)(a—c)(ab+bc+ca)

Cau 9 (1,0 diém) Giai hé phuong trinh : (x,y €R)

Thi sinh khong duoc sur dung tai lieu. Can bo coi thi khong giai thich gi thém.
*Két qua thi dwoc dang tdi trén trang web : quangxuongl.edu.vn vao ngay 20/06/2016
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\ x1 Mon thi: TOAN
Cau N§i dung Pi¢m
1 Khao sat sy bién thién va v& do thi (C) ctia ham sb. HS tir lam. 1.0
Téap xac dinh D =R\ {1} Ham s y = x+1+ X+ lién tuc trén doan [2;5] 05
, . x=4 (tm
Tacé:yzl—L2 Yy =0 (x-1)=9= ( _)
2 (x-1) x = -2 (loai)
o 41
Khi dé y(2) =14, y(5) :7; y(4)=10 0,25
Véy Maxy = y(2)=14; l}g,g? y=1y(4)=10 0,25
3.1 vy LT n .
Theo gia thiét E <a<mnénsinag >0,cosa <0
CoSa = _2 (tm)
Tacl: 3cos2a +cosa+1=0< 6cos’ a+cosa—2=0< 3
1 .
cosa = > (loai) 0.25
Khids A Sin2a —sina _ 2sinacosa —sina sing.
3 2cosa -1 2cosa -1
-2 5 V5
Vi cosa =?:>Sin2a =1-cos’a :§:>sina =?(visina > 0)
Vay A:? 0.25
3.2 | Phuong trinh 2> —=2z2+10=0(1) c6 A =1-10=-9 <0 nén (1) c6 hai nghiém phirc la
z,=1+3i va z, =1-3i. 0,25
Taco A=|1-3i)2|+|@+3i)?|=|-8-6i|+|-8+6i = /(-8)* +—(6)" ++/(-8)* +6” =20.
Vay A=20 0,25
41 z X 1-x X 3 - X A N
Tac0:3" -3 -2<0<3 —3—X—ZSO.Dat t =3" (t > 0) ta dugc bat phuong trinh :
t—§—2£0<:>t2 ~2t-3<0& -1<t<3 . Kéthop didukiéntaco 0<t<3 0.25
=0<3" <3< x<1.
Viy tap nghiém ciia bit phuong trinh 1a T = (= 0;1] 0.25
4.2 | 86 cach nhan mi dé hai mon cia Minh 1a C;.C; = 64
S6 cach nhan ma dé hai méon ctia Hung 1a C;.C; = 64
4 Suy ra s6 phan tir cia khong gian mau 1a |Q| = 64.64 = 4096 0.25

Goi A 1abién c6 : ”Minh va Hung c6 it nhat mot mon cing mi dé .
Xét cac truong hop sau: . ,

Truong hop 1 : Minh va Hung c6 chung ma dé mon thr nhat .

S6 cach nhan mi dé thi ciia Minh va Hung 1a C;.1.C;.C} = 448
Trudng hop 2 : Minh va Hung c6 chung ma dé mon thir hai .




S6 cach nhan ma dé thi cia Minh va Hung 1a C;.CIC..1= 448
Truong hop 3: Minh va Hung c6 chung mi dé ca hai mén :
S6 cach nhan mi dé thi ciia Minh va Hung 1a C;.1.C..1= 64
Suyra |Q,|=448+448+64 =960

. Q
Vay xac suat P(A) = | A| = 960 = L 0,25
Q| 4096 64
1 1 1
Taco: | = ij[x +In(L+ x)Jdx = '[szdx+j2xln(1+ x)dx =1, +1, 0.25
0 0 0
1
. _ 2 _2 31 _ 2
Tinh |1—I2X dx_gx |O_§ 0,25
, 1 u=Inl+x) |du=—1dx
Tinh 1, :I2xln(1+ x)dx . Dat = X+1
dv = 2xdx )
0 V=X
1 1 X2 1 1
Do d6 1, = x? In(L+ x)t Hdt =|n2—j—dx= In2—_|.(x—1+—)dx
5 o X+1 5 X+1
“n2—|1x —x+In(+x) | _1
2 2 0,25
R 2 1 7
Vayl=2+2=% 0,25
Hinh chiéu ciia A’ 1én mat phang (ABC) 1a A B’ C'
nén: (AC,(ABC)=(AC,AC)=A'CA=60". A
Do d6
A'A= AC.tan60° = 2a+/3.
1 . a?4/3
S \asc :EAB.AC.sm12O° = 0.95
Vi ABC.AB'C la hinh lang tru dimg nén
thétich cua hinh lang tru 1a :
2
V = AAS,,. =2ay3.2 2‘/§ ~3a°
, 0.25
Trong (ABC) dyng hinh binh hanh AMCD.Khi d6 AM//(B CD).Ta c0
d(AM,B'C) = d(AM,(B'CD)) =d(M, (B'CD)) = %d(B, (B'CD)) 0.5
Trong (ABC) ké BH L CD ma BB’ L CD nén (B'BH) L (B'CD)
Trong (B BH) ké BK L B'H = BK L (B'CD).Vay d(B,(B'CD)) = BK
. 4 2 . :
Tacé BH =2d(B,AM) = Saom _ 25 sec ; vi AM la duong trung tuyen trong tam gidc
AM AM
2 2 2 2 2 2
ABCren Am? = AB’+ACT BC® 5a’ 7at_3a . a3 _ o o,
2 4 2 4 4 2
- R s 1 1 1
Trong tam giac vuong B BH co s=—— > = BK = av/3
BK BB BH
A y av3




Mit phang (Q) di qua A (1;-1;2) va vudng goc v6i d nén (Q) €O vec to phap tuyén
n=u, =(211) .

0,25

Viay phuong trinh mit phang (Q) 1a: 2(x—1)+ (y+1)+(z—-2)=0 = (Q): 2x+y+2z—-3=0

0.25

TacO M =And = M(-1+2t;t;2+1).
Vi A la trung diém cia MN nén N (3—2t;—2 —t;2—t).
Vi N € (P)nén 3-2t-2-t-2(2-t)+5=0=t = 2 = M (3;2;4); N(-1,—4;0)

0,25

A di qua M,N nén c6 vec to chi phuong la u= —%W =(2;3;2)

-3 y-2 1-4
2 3 2

Vay phuong trinh dudng thang A 12 X

0.25

(C,) c6tam 1, = (L;2) va ban kinh R, =+/5,
(C,) cotam I, =(3;0) va ban kinh R, =3 B/ 2 A A D\ C

Goi H,,H, 1an luot 12 hinh chiéu vuong

goccua I, va I, trén A,
. 1 €y 2
Taco: HH,=AD ZEBC

Qua A ké dudng thing a song song voi | 1 )

. . . c
va lay trén duong thang a diém D, ;

sao cho AD, = 1,1, . Goi H 1a hinh chiéu vudng géc ciia I, trén I,H,.

Taco: AHI 1, =ADAD, (c.g.c) = DD, L AD

0,25

Suy ra D thu¢c duong tron (C) duong kinh AD,
Phuong trinh 1,1, :x+Yy—3=0 va phuong trinh dudng thinga: X+y-6=0
A—D():E:> D, =(5)1).

0.25

Phuong trinh dudng tron (C) : (x—-4)"+(y-2)" =2
Tacd D edn(C)nén toa do cua D l1a nghiém cua hé:

{(x—4)2+(3’—2)2 :2®{(x—5)2 ZOQ{xj: D(51) = D,

X—-y—-4=0 y=x-4

0.25

Vay phuong trinh duong thang A 13: x+y—-6=0

0.25

X +2y +2y=38y° +4 + (x> +2y —1)V/6x+4 )]
Y14 xmy =2xy P+ —2xy + Y2 414y (2)

s ... |x=y=0
biéu kién: & Xx2y>0
y>0
PT(2)<:>w/y2+1—\/V—y2:\/xz—2xy+y2+1—1/x—y—(x2—2xy+y2)
SNY L=y -y = (x=y)P +1-x—y = (x=y)* = F(Y) = f(x-y)
z R . t 1
Xét ham s6 : f (t) = A/t? +1—+/t —t?trén [0;+oo) co f'(t)=————-—+-2t hay
JiErl 24t
~2)——-=<0,Vt>0nén ham f(t) nghich bién trén [0;+c0).

f (x)—t(\/_+ z\f

Suyra: f(y)=f(x—-y) o y=x-y<x=2y

0,25




Thé vao phuong trinh (1) ta dugc :
VX2 X+ X=X +4 +(X* +x-1)V/6x+4
& (WXZ+ X —1)+l(x +1)—-¥/x° +4J—(x2 +X-1+/6x+4=0

2 2 _
e XXt 30 +x-1) —(xX2+x-1)A/6x+4=0
VX2 +x+1 (x+1)2+(x+1)3\/x3+4+%/(x3+4)2

{XZO __1+£:y:—1+£(tm)

) e X=
X“+x—-1=0 2 4

1 3
_Jex+4d (4
N R Lt Chr

=g

0.25

1 3 3
= + <1+ <2
@ X x4l U +4,, R(X*+4)° 1+ 3*/Z)z X6
2 4

X+1+ 24
( 5 ) 2

VP, =vbx+4> V4 =2,vx>0.Do do phuong trinh (4) v6 nghiém

VT

0,25

J5-1 45-1

Vay hé phuong trinh ¢6 nghiém 1a: (x;y) = (— —)

0,25

10

Do a>b>c nén néu ab+bc+ca<0 thi P<0<4
Néu ab+bc+ca>0 thidat ab+bc+ca=x>0

Ap dungBBTcasi:(a—b)(b—c)s@ :(a—b)(b—c)(a_c)g_(a_llc)g o

0.25

Ap dung BPT Bunhiacopski: 2[(a— b)? + (b — C)2_|2 (a—c)®
va 4(a® +b® +c* —ab—bc—-ca)=2(a-b)* +2(b-c)* +2(a—c)?
= 4(a’ +b*+c* —ab—-bc—ca) > (a—c)* +2(a—c)*

2\5-x
e

< 4(5-x)>3(a-c)*>0=x<5vaa-c<

(2)

Tir (1) va (2)tacé: P< @ _40)3 X< Zf x/(5— X)?

0.25

Xéthim s§ 19 =x/6-07; xe[05] () =VE-x(5-2%) ; f'(x):O@Kj

Ta co:

f(0)=0; f(2)=6y3; f(5)=0 I\[/(I)%]xf(x)=6\/§:>f(x)=x1/(5—x)3SGﬁ;VXE[O;S]
2\/_6\/—

—p<2

0,25

X=2 ab+bc+ca=2 )
a=
) P ) a-b=b-c b=a-1
. Vay MaxP = 4. Dau "=" xay ra < S <4b=1
a-c=2 c=a-2 0
C=

a’+b%+c?=5 a’+b?+c?=5

0,25

Chii y: Hoc sinh lam cdch khdc ddp dn ma ditng vin dwoc diém t6i da.




