SO GD & PT HAI DUONG PE THI THU LAN 2 Ki THI THPT QUOC GIA
TRUONG THPT HONG QUANG NAM 2016

MON: TOAN
(Thoi gian lam bai: 180 phut, khong ké thoi gian phdt dé).

Cau 1 (2,0 diém)
2x—1
x—1"
b) Viét phuong trinh tiép tuyén cua d6 thi (C), biét tiép tuyén vudng goc véi duong thang y =4x+5.
Cau 2 (1,0 diém).

a) Khao sat sy bién thién va v& d0 thi (C) ciahamsé y =

, 1 ] ,
a) Cho s phirc z thoa man : (—2+3i)z+ ;+ ?l =—4+4i . Tinh mdédun ctia so phirc z .
—1
b) Giai phuong trinh: 4* +2*"' -8 =0.
., 2
Cau 3 (1,0 diém) Tinh tich phan 7 = [ x(x -+ cos 2x) dx .
0

Cau 4 (1,0 diém) Trong khong gian voi hé toa d6 Oxyz , cho hai diém A(1;—1;2), B(3;0;3) . Mit phing (P)
di qua diém M (=3;1;2) va vudng goc véi duong thang AB . Viét phuong trinh mat phang (P) va tinh
khoang cach tir diém M dén dudng thing AB.

Cau 5 (1,0 diém).
a) Cho goc «a thoa man %< a<rm vatana = —g . Tinh gi4 tri biéu thic P = cos(a +%j .

b) Truong THPT Poan Két thanh l4p d6i “ Thanh nién tinh nguyén hé 2016” gdbm 4 nguoi duoc lay ngau
nhién trong s6 10 hoc sinh 16p 12A, 12 hoc sinh 16p 12B va 5 hoc sinh 16p 12C. Tinh x4c suét dé 16p nao trong ba
16p do cling ¢6 hoc sinh duogc chon.

CAu 6 (1,0 diém). Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh thoi canh a, goc ABC = 60°, canh bén
aN'7
2
thudc canh CD sao cho MC =2MD . Tinh theo a thé tich ctua khéi chép S.ABCD va tinh csin cuia goc giita
hai duong thaing AM va SB.

SC = . Hinh chiéu vudng goc ctia S trén mat phang (4BCD) 1a trung diém canh AB . Goi M 1a diém

Cau 7 (1,0 diém). Trong mat phéng toa d0 Oxy cho tam giac nhon ABC. Goi M la trung diém canh BCva
K 13 hinh chiéu vudng goc ciia 4 trén BC. Pudng thing AK cit dudng tron ngoai tiép tam giac ABC tai
diém D(-2;-6) khac A. Biét phuong trinh cac dudong thing BC va AM lan luot 1a: x+y+6=0 va
11x—-13y—-42=0. Tim toa d0 cac diém 4,B.C.

(\/2016+x2 +x)(«/504+y2 +y) ~1008
X\J6x—4xy+1=8xy+6x+1

Cau 9 (1,0 diém). Cho céc s6 duong x,y,z thoamédn x+ y+z =4 va x>+ y> +z° = 6. Tim gia tri nho nhét

Cau 8 (1,0 diém). Giai hé phuong trinh

cua biéu thic P = [l+l+lJ(x3 +y 4+ 23).
X y z
Hét
Thi sinh khong dwoc su dung tai lieu. Giam thi khong gidi thich gi thém.
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DAP AN VA HUONG DAN CHAM LAN 2

PAP AN | PIEM
Ciu la X ; 2x—1
Khao sat va vé do thi (C) ciua ham so y =
(1,0 ) HO S
* Tdp xac dinh: D =R\ {1}
* Sy bién thién:
\ " -1 ot
- Dao ham y —m,y <0,Vx =1. 0,25
Ham s6 nghich bién trén céc khoang (—oo; 1) va (1 ;+OO) .
- Ham s6 khong co cuec tri.
- Gioi han va tiém can:
lim y = —o0; lim y = +o0, d0 thi ham s6 ¢6 tiém can ding x = 1 0,25
x—1" x—l1*
lim y=2; lim y =2, d6 thi ham s6 ¢6 tiém c4n ngang y = 2.
Bang bién thién:
x |~ +0
¥ () - 0 -
> o 0,25
— 00 2
* D6 thi:
D) thi cit truc Oy tai diém (O; 1),
M \ . + R 1
cat truc hoanh tai diém E; 0].
D6 thi nhan giao diém /(1;2) cia ,
hai tiém can 1am tam ddi xtmg. \' 0,25
Caulb Viét phuong trinh tiép tuyén cta do thi (C), biét tiép tuyén vudng goc véi duong thang
(1,0 d) y=4x+5.
Goi tiép diem 1a M, (xy;¥,),x, #1. Tiép tuyén cta (C) tai diém M, (x,;y,) vudng
goc v6i duong thing y =4x+5 nén 4y "y =1 0,25
4" Lo =4 X, —1=-2 x,=-—1
o =-le(x,-1) =4 o .
(x,—1)° 0 x,—1=2 X, =3 0,25




Véi x, = —1= Tiép diém M, (—1;%) = phuong trinh tiép tuyén

= ‘(—1)(x+1)+§<:> ——l(x+1)+i<:> ——lx+§ 022
r=7r 2777, 2 Ty
Véi x, =3 = Tiép diém M, (3;%) = phuong trinh tiép tuyén
0,25
5 1 5 1 13 ’
=y (B)(x-3)+-y=—--—-(x-3)t-y=-—-x+—.
y=y (-3 T e y=—2(x=3) S e y=—gatg
Au 2 ’ ;
Caula | 6 phitc 2 thoa man (—2+3i)z+ > _ _444; Tinh modun ca .
0,5 d) i
: 13+6i . . . . . .
(—2+3i)z+ > =4+4i (2+30)2-0)z+13+6i =(—4+4i)(2-10)
S (—4+2i+6i—3i*)z+13+6i =—8+4i+8i —4i" < (—1+8i)z+13+6i =—4+12i
> (—148i)z = —17+6i e 7 = 1 T 01_ (1T +6D(1-8i) 0,25
148 (—1+8i)(—1-8i)
17+130i - 48>  65+130i . '
= = =1+2l
65
Modun cua sb phirc z1a: |z|=+1+2° =5.
0,25
Cau 2b Giai phuong trinh 4 +2""' —-8=0.
0.50) | 4v4 2 _§=02>+22"-8=0.
= 0,25
bat t =2",¢t> 0. Ta c6 phuong trinh t2+2t—8:0c{ B
Két hop didukiénco r=2 2" =2 x=1. 0,25
Cau3 z
(1,0 d) | Tinh tich phén I:Ix(x+cos2x)dx.
0
z z z z 0,25
2 2 2 2
I:jx(x+cos2x)dx=I(xz+xcos2x)dx:szdx+jxc052xdx
0 0 0 0
z 0,25
2 3 |7 3 s
M=J-x2dx:x— 2 =T
) 3 24
7 du = dx
u=x
N=Ixcos2xdx. Dét{ = 1.
0 dv = cos 2xdx V= Esm 2x 0,25
z o3 z
Nzlxsin2x 2 —lj.sin2xdx=0+lcos2x 2 =lcos7z—lcoso=—l.
2 4 4 2
0 0 0
3 0,25
r=men=2_1
24 2
Ciu 4 | Trong khong gian vGi hé toa do Oxyz , cho hai diém A(1;—1;2), B(3;0;3) . Mt
(1,0 4). | phing (P) di qua diém M (-3;1;2) va vudng goc voi duong thang AB. ...
AB = (2;1;1) 1a vecto phap tuyén ciia mit phang (P). 0,25




Diém M (-3;1;2) € (P), suy ra phuong trinh téng quat ciia mit phang (P) 1a
2x+3)+1(y-D)+1(z-2)=0&=2x+y+z+3=0.

0,25

x=1+2¢
Phuong trinh tham s ctia dudng thing AB 1a { y=—1+¢.
z=2+t
Goi H=(P)n AB.
HeAB= H(+2t;-1+t;2+1)
He(P)=2(1+2)-1+t+2+t+3=06t+6 =0t =-1= H(-1;-2;1)

0,25

Khoang cach tir M dén dudng thing AB la
d(M,AB) = MH = \/(=1+3)* +(=2—1)* +(1-2)* = /14

0,25

Cau 5a
0,5 a)

i T . 4
Cho goc « thoa man E<a<ﬂ va tana=—§.Tmhg1atr1 ..........

T sina >0
—<a<rT=
2 cosa <0

CoOSax = —

5
—=l+tan’a & ——=l+—="Scos’a=—<
cos” o cos” o 9 9

cosSa =

3 . 4
= cosa =—§:> sina =tana.cos =—§.(——j=—.

0,25

T T . . T
P=cos|a+— |=cosacos——sinagsin—=——.——— .
( 4) 4 47 52 52 10

0,25

Cau 5b
0,5 4)

Truong THPT Poan Két thanh 1ap doi “ Thanh nién tinh nguyén hé 2016”.............

Khong gian mau Q 1a tip hop cac cach chon 4 hoc sinh tir 27 hoc sinh.
n(Q)=Cy,.

0,25

Goi A 1a bién ¢b “Lop nao cling c6 hoc sinh dugc chon”
So két qua thuan loi cho bién c6 A4 la
n(4)=C;,.Cl,.Ci+C/,.C},.Ci +C},.Cl,.C: =7200

7200 16

c 39

X4c suét can tinh 1a p=

0,25

Cau 6
1,049

Cho hinh chép S.ABCD c6 day ABCD la
hinh thoi canh @ ,géc ABC = 60" ,

a1

canh bén SC = S

Hinh chiéu vuong gbéc cua S trén




Goi H 13 hinh chiéu vudng goc ctia S trén mit phiang (4BCD) . Theo gia thiét c6
H 1a trung diém canh 4B .
ABCD 1a hinh thoi canh a , géc ABC =60° = AABC la tam gidc déu canh

3
a=HC= N>
2
2 2 , Ta* 3a’ 2 0,25
SH 1 (ABCD)= SH L HC = SH" =SC"-HC" = _T:a =SH =a ’
N ‘ o~ L, a3
Dién tich day 4BCD 1a S_,,., = AB.BC.sin ABC =a".sin60" = ——.
2 3 0,25
Suy ra thé tich khéi chép S.ABCD 1 V; ,.p = %SH.SDABCD = %a. a f =4 f
Xac dinh hinh binh hanh AMKB .Vi MK //AB = K thudc duong thang CD va
CK =MD =%; Ta co goc gitta AM va SB bang goc gitta SB va BK .
Trong tam gidc AMD co6
2 2
AM? = AD* + DM* 2 AD.MD.cos ADM =’ +%—2.a.§.cos 60" :%
aN'7 aN'7 R .
= AM = 3 = BK = 3 ; HC L AB= HC 1 CD = AHCK vuodng tai C
2 2 2
= HK? = HC? + KC? =39y & 310 e aNB1
4 9 36 6 0,25
2 2
SK? = SH? + HK? = a* + 29 - 879 _, g  NOT
36 36 6
2 2
SB = SH 4 HE =t 4L 23T g aV5
4 4 2
5a° N 7a’ B 67a’ 1
— SB+BK*-SK’ 4 "9 36 6 35
cos SBK = = = =
2.SB.BK ,avs a7 V3570
23 3
0,25
Viy cosin cta goc gitta AM va SB bang %
Cau 7 | Trong mit phang toa dd Oxy cho tam giac nhon ABC . Goi M la trung diém canh
(1,0d) | BCva K 1a hinh chiéu vudng goc ctia A trén BC....
Puong thang 4K vudng goc v6i dudng thang 4
BC néncodang x—y+m=0.
D(-2;—6)e AK = -2+6+m=0>m=—-4
= AK :x—y—-4=0
A=AK " AM = Toadd ciia A 1a nghiém cta hé ! 025
9

—y—4=0 _s
Y P T, N c
1x—13y-42=0" |y=1

D

M =BCNAM = Toa d) cia M 1a nghiém cua hé




x+y+6=0
=

11x-13y-42=0 9
2
Goi I 1a tam duong tron ngoai tiép tam gidc ABC . Ta c6 dudng thang /M vudng
goc v6i duong thang BC nén c¢6 dang x—y+n=0.
M —i;—g eIM:>—§+2+n=O:O<:>n=—3:>IM:x—y—3=0.

27 2 2 2

lelM = I(x;x-3).

C6 IA=1ID < \J(5-x) +(4—x)* =J(-2—x) +(-3—x)’
S G-x)+@-x)"=(2-x)+(-3-x)
& 2x —18x+41=2x"+10x+13 & 28x =28 = x=1=I(1;-2).

0,25

Puong tron ngoai tiép tam giac ABC c¢6 tdm [(1;—2), ban kinh R =14 =5 nén co
phuong trinh 1 (x - 1)2 +(y+ 2)2 =25.

(x=1)2+(y+2)* =25

Toa d6 cac diém B,C 1a nghiém cua hé
x+y+6=0

0,25

(x—1)2+(—x—4)2=25 2x*+6x—-8=0 * y=-7
= Rt Sqlx=4 o
y=_x—6 y=—x—6 {x:—4
y=-x-6

= B(1;-7),C(-4;-2) hoac B(-4;-2),C(1;-7).

0,25

Cau 8
(1,00

(\/2016+x2 +x)(«/504+y2 +y) ~1008
X\J6x—4xy+1=8xy+6x+1

Giai hé

Diéu kién 6x—4xy+1>0

Xét phuong trinh (mﬂ)(mw) ~1008 (1)

J504+7 > )7 =y 2 y =504+ y2 —y>0.

1) (mm)(\/mw)(m—y): 1008(m-y)
& (V2016 +x)504 =1008(y/504 + 37 - y)

2016+ 27 +x=4/2016+(-2y) +(-2y) (3)

0,25

Xéthamsd f(¢)=~2016+¢ +t,teR.Taco

(1) = t +1:\/2016+12 +t
V2016 +1¢* 2016 +1°

Do v2016+2* > =[] 2~ =~2016+£ +1>0= f1(1)>0,VieR

Suy raham sé f(t)=~2016+¢" +t,t R ddng bién trén R.

Phuong trinh (3)<:>f(x):f(—2y)<:>x=—2y©y:—§.

0,25




Thé y = —g vao phuong trinh (2) ta dugc

N6x+2x2 +1=—4x* +6x+1< xV2x* +6x+1+4x> —6x—1=0
\/2x2+6x+1—£:5—x
2 2

2 2
<:>254x —(\/2x2+6x+1—§j =0 5 0,25
\/2x2+6x+1—§:—7x
V2x* +6x+1=3x
=
N2xP +6x+1=-2x

x>0 x>0
o \V2x'+6x+1=3x 5 , & 5

2x"+6x+1=9x Tx"—6x—-1=0

x>0
x=1
= S x=1
1
X=——=
7

x<0 x<0
o V2x'+6x+1="2xo9 LS9 0.25

2x" +6x+1=4x 2x"—6x—-1=0

x<0
N N L T
< 2 ex=—y
34411
X =
2
Vay h¢ phuong trinh ¢6 cac nghiém: (x;y) = {(1;—%){3 _;/ﬁ ; -3 +4mj}
Cau9 | Cho cac sé duong x,y,z thbamin x+ y+z =4 va x> + y* +z° = 6. Tim gié tri
1,0 4). 111
nho nhét ctia biéu thirc P=[—+—+—j(x3+y3+z3).

X y z
x3+y3+z3:(x+y+z)(x2+y2+22—xy—yz—zx)+3xyz
=(x+y+z)(x2+y2+22—(xy+yz+zx))+3xyz:4(6—5)+3xyz:4+3xyz
:P:(l+l+lj(x3+y3+z3):w(4+3xyz)

X y z xyz 035

@P:i(4+3xyz):£+15= - 20 + Sz#ﬂs
xyz xyz x(x”—4x+5) x —4x" +5x

Tur gia thiét co
X+y+z=4 y+z=4-x y+z=4-x
= = ,
xy+yz+zx=5 yz=5-x(y+2z) yz=5-x(4—x)=x"—4x+5

Vi(y+z) 24yz=(4-x) 24(x2—4x+5)<:>3x2—8x+430<:>§£x£2.

0,25




= P>25.Dau"=" xéyrakhi{ :
y=z=1

Vay gia tri nho nhét cua P 1a 25, dat dugc khi x = 2;y = z =1 hodc cac hoan vi .

Xét ham sb f(x):x3—4x2+5x,xe{§;2} f'(x)=3x>-8x+5
) x=1
Xét phuong trinh f'(x)zO,xe(§;2j<:>3x2—8x+5:0<:> 5
X==
3 0,25
2 5 5) 50 5 2
D=f2)=2,f|=|=—;f|=|=—.S — < f(x)£2,Vxe|—;2
SFH=sQ2) f&) 7 f&j 57 Suyra o Jf(x) {3 }
x=2 0,25

Chii y: Hoc sinh trinh bay cach giai khac, ding, giam khao cho diém tdi da.






