KY THI THU TUYEN SINH QUOC GIA NAM 2016

Thoi gian 1am bai: 180 phat (Khdng ké thoi gian giao dé)

Dé thi dwoc soan theo ciu triic méi nhit 2016\(Kem ddp dn)

Cau | (2 diém) Cho ham sb y =—+11, goi db thi 14 (C).

a)Khao sat va v& do thj (C) ham so. - 7
b)Viét phuong trinh ti€p tuyén cua (C) bi€t tiép tuyén vudng goc vdi duong thang (d):
X+3y+2015=0.

2X —
X

Cau 1l (1 diém) Giai phuong trinh: 2sin? (gj = Cc0oS5x +1

cau 111 (I diém) Tim gi4 tri 16n nhit va nho nhét ctia hAm sd @ f(X) = x./(5— x)° trén doan [0;5]

Cau IV (1 diém) ) Cho hinh chép S.ABCD c6 day ABCD Ia hinh thoi canh a .Gdoc BAC =60°,hinh
chiéu cua S trén mat( ABCD)trung véi trong tim cua tam giac AABC . Mat phang(SAC) hop véi
mit phiang(ABCD) goc 60° . Tinh thé tich khdi chép S.ABCD va khoang cach tir Bdén mat
phing (sCD)theo a.

Cau V (1 diém) ) Trong khong gian Oxyz, cho mit phang (P):x-y+z-1=0 va diém A(,-12).
Viét phuong trinh duong thang A di qua A va vudng goc v6i (P). Tinh ban kinh cua mat cau
(S) c6 tam thudc dudng thang A, di qua A va tiép xuc véi (P).

Cau VI (1 diém )1. Giai phuong trinh sau : 2log?; (2x 1) - 2log,(2x—-1)* —2=0

2.Mot d6i ngii can b khoa hoc gdm 8 nha toan hoc nam , 5 nha vat Iy nit va 3 nha hda hoc nit,
.Chon ra tir 46 4 nguoi, tinh xac suat trong 4 nguoi dugce chon phai ¢6 nit va ¢6 du ba bd mon.

Cau VI (I diém)Trong mat ph:fmg v&i hé truc toa do Oxy, cho tam giac nhon ABC. Buong théng
chia duong trung tuyén ké tir dinh A va duong thang BC lan lugt c6 phuong trinh la
3x+5y-8=0, x—y-4=0. Duong thang qua A vudng goc véi duong thang BC cat dudng tron
ngoai tiép tam gidc ABC tai diém thir hai 1a D(4;-2). Viét phuong trinh cic duong thing AB,
AC; biét rang hoanh d¢ cua diém B khong Ién hon 3.

2y° +y+2xyJ1-x =3J1-x ( 0)
X,y e
J9-4y? =2x* +6y° -7

Cau IX (1 diém) Cho cac s thuc a,b,c thoa mdn a>b>c va a? +b?+c¢? =5. Chirng minh rang:
(a—b)(b-c)(c—a)(ab+bc+ca)>-4
CHUC CAC EM THANH CONG !

Cau VIII (I @giém) Giai hé phuong trinh: {




Hudéng din

Cau l:

1) Khao sat su bién thién va v& do thi ham so (C)

+Tép x4c dinh D=0 \{-1}

+Su bién thién

>0 Wx=-1.

e Chiéu bién thién; y'= .
(x+l)

Ham s6 dong bién trén cac khoang (—oo;—1)Va (=L +)
e Cuc tri : Ham s6 khong c6 cuc tri.

e Gidi han tai vo cuc va tiém can:

lim y = lim 2x—11 =2 ,duong thang y =2 la tiém can ngang

X—>to0 X—>too ¥ 4
lim st +oo; lim Mg i , duong théng x=-1 la tiém can ding
X100 X il xp3f (1

e Bang bién thién :

X - © -1 +
y' + I +
y

: o A +oo||_oo/v ;

+D6 thi:D6 thi ham s6 cat truc Ox tai diém A(%;Oj

Do thi ham sé cit truc Oy tai diém B(0;-1)

Do thi ham s6 nhan giao diém cta 2 tiém can 13 | (-1;2)lam tam d6i xtng
(Do thi)

v

2, Viét phwong trinh tiép tuyén




3
(%, +17

Goi k 1a hé sb goc cua tiép tuyén tai diém M(x,;y,) taco: k= f'(x,) =

Laico k.[—%jz—l: =3

$
hay(XOT)z_&:{

Véi x, =0=y, =-1 Vay phuong trinh tiép tuyén 1a : y=3x-1
Véi x, =-2=y, =5 Vay phuong trinh tiép tuyén 1a : y=3x+11

Cau ll:

2sin® [gj —1=c085X <> —C0OSX = C0S5X

< 0s(x) = cos (7 —5x)

X_7r+k7r
X=m—-5x+k2 =B eS e AP 3
4 % RS | nghiém cua phuong trinh.
X=5x-m+k2r _r_ kn
4 .2
Cau lll:

f(X) = x/(5-x)° ham sb lién tuc trén doan [0; 5] f(x)=x(E-Xx)¥> Vx e (0;5)

£2(x) = \/5—x(5—gx)

(x)=0 =>x=5x=2.Taco: f(2) = 63 ,f(0)=f(5) =0

Viy Max f(x)=(2) = 643 Min f(x) = (0) = 0

Céau v




Noi dung Pi¢m
* Goi 0=AC~BDTacd: OB L AC,S0 L AC = S0B = 60° 0.25
Xét tam giac SOH vubng tai H : tan60° —%: SH =OH.tan60° = af \/_=% s
2
Ta c6 : tam gidc ABC déu : S,,., =25, = s 2\/5 0.25
2 3
Viy Vouo = LsHs,, =18 &3 _ f (dvtt) 0.25
A 32" A2
* Tinh khoang céach
Trong (SBD) ké OE[ISH khi d6 ta c6 : OC;0D;0E d6i mdt vudng goc Va:
oc=2:0p=2¥3.0r 3 79
2 2 8
< 1 1 1 1 3a
Ap dung cong thirc : = + + =d=——
b d*(@:888)- < 0Cc% 0D GFES 112
0.5
3 6a
M d (B, SCD) = 2d (0, 5CD) = ——




Do A vudng géc véi (P) nén A ¢6 VTPT u=n, =(1,-1,1)
X =1+t
Phuong trinh dudng thang A qua A(L,-1,2) la: {y=-1-t

Goitdm | e A= I(1+t,-1-t,2+t). Luc d6 R=1A=d(l,(P)) <3’ =

Ne

Vay R=—
ay 5

Céau VI

|3+3t|c>t—
SRl

a) 2log’; (2x—1) —2log,(2x-1)°* ~2=0

Piéu kién : x z%

PT < 8log:(2x-1)-6log,(2x-1)-2=0

log,(2x-1) =1

4log?(2x-1)-3log.(2x-1)-1=0
= 93( ) 93( ) = |093(2X—1)=—%

— 2
= 43+1 langhiém cua phuong trinh da cho.
‘.

= _2%

b) Tinh x4c suat

Ta ¢l :|Q|=Cj, =1820

Goi A= “2nam toan,l ly nir, 1 hoa nit”
B="“1namtoan, 2 ly nir, 1 hoa nir
C=*“1namtoan, 11lyni, 2 héa ni

Thi H=AuBuUC = ” CO nix va du ba bd mon «

b (1) 2 SECICS + c;|cé|c; Keleie” 2

Cau VIl

1

2



N

ot

A
D

Noi dung Piém
Goi M 1a trung diém ctia BC, H Ia truc tdm tam giac ABC, K 14 giao diém cua
BC va AD, E 14 giao diém ctia BH va AC. Ta ki hiéu n,, u, lan luot 1a vtpt, vtcp
ciia duong thang d. Do M 1a giao diém cta AM va BC nén toa d6 ciia M Ia
nghiém cua hé phuong trinh: 0,5
.-k
{x—y—4=0 = 2 :M(Z;—EJ
3x+5y—-8=0 % B 2
y:__
2
AD vudng gdc véi BC nén n,g =u,. =(L1), ma AD di qua diém D suy ra phuong
trinh cua AD:1(x-4)+1(y+2)=0<x+y-2=0. Do A 1a giao diém cua AD va
AM nén toa d6 diém A Ia nghiém ctia hé phuong trinh 05
3x+5y-8=0 X =1
{ <:>{ = A(L1)
X yt= 0 y=1
Toa d6 diém K Ia nghiém ctia hé phuong trinh:
X—y—-4=0 X=3 0,25
= = K(3;-1)
Xyp=2="0 y=-1
Ta giac HKCE noi tiép nén BHK =KCE, ma KCE =BDA (ndi tiép chin cung
AB) Suy ra BHK = BDK , vay K 1a trung diém cta HD nén H(2;4). 0.25
(Néu hoc sinh thira nhén H d6i xitng véi D qua BC ma khong chitng minh, trie
0.25 diém)
Do B thugc BC = B(t;t-4), két hop v6i M la trung diem BC suy ra
ClESEc=e:
HB(t-2;t—8); AC(6—t;2—t). Do H la truc tAm cua tam giac ABC nén 0,25
L 5y 87 =
HB.AC =0@(t—2)(6—t)+(t—8)(2—t)=0<:>(t—2)(14—2t)=O<:>L_7
Dot<3=t=2=B(2-2),C(5:1). Taco
0,25

AB=(L-3), AC =(4,0) = Ny =(3:1),n,c =(0:1)
Suyra AB:3x+y-4=0; AC:y-1=0.




Cau VIlII

Noi dung Pi¢m
i S z
Dbiéeu kién: xﬁl;ye[—a;ﬂ . Taco 0.25
1) < 2y +y=2J1-x —2x41-x + 41— X
&2y +y=2(1— X)V1- X +/1—X 0.25
Xéthamso f(t)=2t+t,tacd f'(t)=6t>+1>0,Vtel = f(t) dong bién trén 0 .
>0 0.25
Viy ) < f(y) = f(V1-X) o y=Jl-x < {yz ;
Yo ==X
Thé vao (2) ta duoc : 4x+5=2x"—6x-1 0.25
Pt <> 2/Ax+5 =4x? ~12x~2 & (VAx+5 +1) =(2x-2)° 0.5
1
s
0 J4x +5 = 2x—3(vn) 9 2
VAx+5=1-2x x=1+2())
x=1-+2 0.5
,- Y RN = - A
Véi x=1-/2 = - Vay h¢ c6 hai nghi¢m.
Yo=A)2
Céau IX
Noi dung biem
Taco
(@—b)(b-c)(c—a)(@ab+bc+ca)>-4 < (a—b)(b-c)(a—c)(ab+bc+ca) <4 (*). 0.25
Pt vé tréi cla (*) 1a P
Néu ab + bc + ca< 0 thi P < 0 suy ra BDT dugc chirng minh
Néu ab + bc + ca >0, datab + bc + ca=x>0 0.25
- 1 PN )2 N
(a-b)(b-c) < (a bgb C) 28 40) — (a-b)b-c)a-c) < 4°) (1) 0.25
Tacod:4(a”+b*+c°-ab-bc-ca)=2(a-c) +2(a-h) +2(b-c) 0.25

2i2(a de)at [(adk)Hilh 1032 (2 <08+ ai- B)=13(a =o)f




Suyra 4(5-x) > 3(a-c)’ trddytaco x <5 vd a—c< /%(5—x) (2)F

Tir (1), (2) suy ra P s%x. E(s—x)T - %xﬂ/(s—x)s 3)

Theo cau a ta cd: f(x) = x+/(5—%)* <6+/3 Véi x thudc doan [0; 5]
243

nénsuyra P < 736\/5 = P <4. Vay (*) dugc chiing minh.
Déu bang xay rakhi a=2;b=1;¢c=0

1.0




