SO GD&DPT HAIDUONG  PE THI THU LAN 1 Ki THI THPT QUOC GIA NAM 2016
TRUONG THPT GIA LQC M6n: TOAN

Thoi gian lam bai: 180 phiit (khong ké thoi gian giao dé)

Cau 1 (2,0 diém)

Cho ham sb: y = x*—3x-1 (C).

1) Khao sat su thién va v& dd thi cia ham s6 y = x> —3x—1 (C).

2) Tim trén d6 thi (C) hai diém phén biét M va N déi xtrng v6i nhau qua truc tung.
Cau 2 (1,0 diém)

1) Cho s6 phitc z théa man: (1+2i)z +(2—3i)2 =—2—2i. Tinh modun cua z.

2) Gidi bat phuong trinh: log, x* +log, (2x—1)+log, (4x +3) <0.
2

Cau 3 (1,0 diém)

1) Giai phuong trinh: 2c0s5x.c0S3X +Sin X = COS8X .

2) Mot hop c6 9 the giéng nhau dugc danh s lién tiép tir 1 dén 9. Rut ngau nhién dong thot hai the
(khong ké thtr ty) roi nhan hai so ghi trén hai thé voi nhau. Tinh xac suat dé két qua nhan dugc la mét s6 chan.
Cau 4 (1,0 diém)

Nx+3+1 4

6
Tinh tich phan: | :'1[ —
Cau 5 (1,0 diém)

Cho hinh chép S.ABCD c6 day ABCD la hinh thoi canh a (a>0), ABC =60°. Canh bén SA
vudng goc voi mat day (ABCD), géc tao bdi SC va mit phiang (ABCD) bang 60°. Goi M la trung
diém ctia SB . Tinh thé tich khéi chép S.ABCD va khoang céch giira hai duong thang AM, SD theo a.
Cau 6 (1,0 diem)

Trong khong gian véi hé toa do Oxyz, cho mit phing (P): 2x—2y-z-4=0 va mat cau
(S): X*+y?+2*-2x—4y—62-11=0. Ching minh ring mdt phang (P) cit mit cau (S) theo mot
duong tron. Xac dinh toa do tam va tinh ban kinh cia duong tron do.

Cau 7 (1,0 diém)

Trong mit phang v6i hé toa o Oxy, cho AABC néi tiép dudng tron tam 1(2;2), diém D 13
chan duong phan gidc trong cua goc BAC . Puong thang AD cit dudng tron ngoai tiép AABC tai
diém thtr hai 1a M (khac A). Tim toa d6 cac diém A B,C biét diém J(-2;2) 1a tim duong tron
ngoai tiép AACD va phuong trinh duong thang CM 1a: x+y—2=0.

Cau 8 (1,0 diém)

2 2 3
(y+1) +yyy* +1=x+=
Giai hé phuong trinh: 2 (x,yeR)

X+X—2X+5=1+2,/2Xx—4y+2
Cau 9 (1,0 diém)
Cho cac sb thue duong a, b, ¢ thoa méan: 4(8.3 +b3)+C3 =2(a+b+c)(ac+bc-2).

Tim gié tri 16n nhét ciia biéu thirc:

B 2a’ L be _(a+b)2+c2
3a’+b*+2a(c+2) a+b+c+2 16
Hét
Ho va tén thisinh: ..., —Sébaodanh: .........

Cadn bg coi thi khong gidi thich gi thém



PAP AN VA BIEU PIEM CHAM PE THI THU LAN I Ki THI THPT QUOC GIA NAM 2016

MON: TOAN
Céau N¢i dung Pi¢m
Khao sat sy bién thién va vé dé thi cia ham sé y =x* —3x-1 1,0
TXDb: D=R.
Su bién thién: 0,25
- Chiéu bién thién: y'=3x*-3; y'=0< x=+1
- Gigi han: lim y=—o0; lim y=-+o0.
BBT X - 00 -1 1 +00
1 y + 0 - 0 +
2d) 1 +00
0,25
y \ /
-0 -3
Vay: ,
Khoang dong bién: (—o0;—1) va (1;+o); khoang nghich bién (-1;1).
Cuec tri: Ham sb dat cyuc dai tai x=-1= Yep =1; dat cuc tiéu tai 0,25
X=1=y, =-3.
D6 thi
y
2__
A
—2I E 1 . 2 . X
B 0,25
Tim trén do thi (C) hai diém phan biét M va N ddi xirg nhau qua truc tung. 1,0
Goi M (x;¥;), N(X,;Y,) 1a hai diém thudc d5 thi (C).
. X, ==X, #0 0,25
vi M, N d6i xung nhau qua Oy <
Yi=1Y,
X, ==X #0 025
=
x> —3x —1=x5 —3x, -1 '
-3 -3
& % V3 hoac % V3 0,25
X2 = —\/§ X2 = \/§
= M (3;-1), N(—V3;-1) hoae N(3;-1), M(—3;-1) 0,25
Tinh modun cua z 0,5
Goi z=x+Yi (x,y €R). Theo bai ra ta cé:
(1+2i)(x+yi)+(2-3i)(x—yi)=—2-2i < (3x=5y)+(—x—y)i=-2-2i 0,25




3X—-5y=-2 x=1
@{ y <:>{ . Do do |z|:\/§ 0,25
Giai bat phuong trinh log, x* +log, (2x—1)+log, (4x+3)<0 05
E )
2 PK: x> = (%)
(1d) 2 0,25
log, x* +log, (2x—1)+log, (4x+3) <0< log, (2x* - x) < log, (4x+3)
2
= 2% —5x—3<0<:>—%< x <3 két hop dk (*) ta duogc %< Xx<3 0,25
Giai phwong trinh: 2c0s5Xx.c0s3x +sin X = C0S8X 0,5
2C0S5X.c0S3X +SiN X = COS8X <> COS8X + COS2X +SinX = COS8X 0.95
< 052X +5inx =0 < 2sin? x—sinx—1=0 '
sinx =1
= 1 Phuong trinh c6 nghiém:
sinx = - 0,25
3 X=%+2kﬂ',X=—%+2kﬂ',XZ%-l-Zk/Z'(kEZ)
(1d) Tinh xac suit dé két qua nhin dwoc 1a mot so chin. 0,5
S6 phan tir cia khong gian mau la: C2 =36 0,25
Goi A 1a bién cb: “két qua nhan duogc la s6 chan”
S6 két qua thuan loi cho A 1a: CL.C} +C? =26 095
Xéc sudt can tim 1a P(A)= % _13
36 18
6
Tinh tich phan: 1 = [ X253+ g 10
T X+2
Pit t =yx+3 = x=t?—3=dx = 2tdt 0.95
Pdicin x=6=t=3 x=1=t=2 !
4 3 ( 3 3
t+1)t t 1
1d | =2|——dt=2|—dt=2||1+— |dt 0,25
19 ! t* -1 !t+1 !( t—1j
=2(t+Inft-1)[3 0,25
=242 IrJ 2 ] _ 0,25
Tinh the tich khoi chép S.ABCD va khodng cach giira hai duong thang 10
AM, SD theo a. '
5
(1a)
0,25

AABC can, BAC =60" = AABC déu = AC=a




Do:SA L (ABCD) =(SC,(ABCD))=SCA=60°
Trong ASAC: AC =a, SA= AC.tan60° = a+/3

2
S 000 = BABC.sin60° = 2 f
1 . 0,25
Thé tich khdi chop S.ABCD 12V o = < SAScr = a?
Goi O Ia tam cua hinh thoi. Vi OM la duong trung binh cia ASBD
=OM //SD=SD//(AMO)
y 0,25
= d(SD,MO)=d(SD,(AMO))=d(S,(AMO)) = =40
AMO
1 1 a’
Vsrom = EVS.ABO = gVS.ABCD = E
2
AAMO:AM:ESB:a;OAzg,OM=ESD:a:>SAMO=ﬂ 0,25
2 2 2 16
:>d(S,(AMO))=3—a:@:>d(SD,AM )15
Ji5 5 5
Chirng minh ring mit phang (P) va miit cau (S) theo mt dwdng tron. Xac 10
dinh tga d§ tAm va tinh ban kinh ciia dwong tron dé. '
Mit cau (S) ¢6 tam 1(1;2;3), ban kinh R=5
Khoang céch tir diém | t6i mp(P) 1a d(1,(P))=3 0,25
Vid ( | (P)) <R = mit phiang (P) cit mat cau (S) theo mot duong tron.
Bén kinh ctia duong tron la 1 =,[R? —d?(1,(P)) =4 0.25
Goi H 12 hinh chiéu vudng goc cta diém | trén (P) suy ra duong thang IH di
6 qua | va vudng goc voi mp(P)
(1d) X=1+2t 0,25
—pt dudng thang IH:{y=2-2t
z=3-t
Khi @6 H la giao cua mp(P)voi IH = H (3;0; 2) 0,25
Tim toa do cac dinh A, B,C ciia AABC 1,0
7
(1a)
0,25

Tacd CID =2CAD (do AACD ndi tiép duong tron tam J)
Ma CAD = BAD = BCM = CJD =2BCM




ACJD can tai J nén CJD+2JCD =180° = 2BCM +2JCD =180°
—BCM +JCD=90°=CM 1 CJ

—=CJ:x-y+4=0,ma C=CJNCM = C(-L3)

0,25

Taco A,C 13 hai diém chung ctia hai dudng tron tdm I va tim J nén dudng
thang AC di qua C va vudéng goc voi IJ = AC:x=-1

Puong tron (C) ngoai tiép AABC c6 tam 1(2;2) ban kinh 1C =+/10
:(C):(X—Z)2 +(y—2)2 =10

Do: A=ACN(C)= A(-1L1)

0,25

Do: M =CM n(C)= M (3;-1) la diém chinh gitta cung BC suy ra IM
vudng goc véi BC. Puong thang BC di qua C, vudng goc véi
IM=BC:x-3y+10=0

Do: B=BCN(C)= B(?%j

0,25

(1d)

(y+1)2+y y2+1:x+g (1)

X+4X =2x+5=1+2,/2x-4y+2 (2)

Giai hé phwong trinh

1,0

bk: 2x—-4y+2>0
2 r
Ta co: (1)@2x—4y+2:(1/y2+1+ y) thé vao PT (2) ta duge

0,25

(x—1)+./(x—1)2+4:Z,f(~/y2+1+ y)2
<:>XT_1+ ’(XT_lj +1=y+y +1 (*) (Vi Yy +1+y>|y|+y=0)

0,25

Xét hamso f(t)=t+yt?+1 trén R
2

f'(t):1+ t :\/t +1+t

N S N |

= f (t) ddng bién trén R, theo (*) tacod f (XT_]—) =f (y)

>0,Vte R, do V2 +1+t>[f+t>0,vte R

=>Xx=2y+1

0,25

Véi x=2y+1 thay vao (1) ta co:
2
(\/y2+1+y) =4 y2+1+y=2<:>w/y2+1:2—y<:>y:%:x=g

Vay hé c6 nghiém (x;y) = @ ; %}

0,25

(1d)

Tim gi4 tri I6n nhit ciia biéu thirc

1,0

2
Ap dung BPT: x*+y? 2%(x+ y)3;xys(xz yj VX, y >0, két hop véi gia
thiét suy ra:

%(a+b+c)3 <(a+b)’ +c®<4(a*+b*)+c’ =2(a+b+c)(c(a+b)-2)

(a+b+c)’
<2(a+b+c) T—Z =a+b+c>4

0,25




dau “=" xay ra khi a+b=c>0

Khi d6 su dung BDT AM-GM ta co:

)
— ham s0 f (t) nghich bién trén [4;+00).
(

Dodé P<f(t)<f(4 ):%.VéyGTLNcﬁanéng%

, a=b,a+b=c
Dau “=” xay ra < &Sa=hb=1c=2
a+b+c=4

2a’ B a
3a’+b*+2a(c+2) b’ a
a+c+2+ Ea+E
0,25
< a __ @ du “=" xay ra khi a=b>0
b? a a+b+c+2
a+c+2+2,|—.—
2a 2
a+b+c)
Va(a+bf+czzl(a+b+cf:>P5; a+b+c —( ) 0,25
a+b+c+2 32
2
Dat:a+b+cz4:>P£fﬂ):—l——l-
t+2 32
32-t(t+2
f'(t)= 2 1 _#w, Vt>4
(t+2 16(t+2)
0,25

Hét




