TRUONG THPT LUONG VAN CU KY THI THPT QUOC GIA NAM 2016
DPE THI THU Mén thi: Toan ‘
(Dé thi gom 01 trang) Thoi gian lam bai: 180 phut, khong ké thoi gian phat dé

Cau 1. (1,0 diém) Khao sat su bién thién va v& do thi ham s6 y = Zx4 —2x*—1.

Céu 2. (1,0 diém) Viét phuong trinh tiép tuyén ctia d6 thi ham sd y = tai diém c6 tung 4o

x—1
bang 3.
Cau 3. (1,0 diém)
a) Tim s6 phirc z, biét 3z —2z+(3+2i)(~1-2i)=0.
b) Giai phuong trinh: 4 —2.2"7 +7=0.

COoSXx

Céu 4. (1,0 diém) Tinh tich phan I = dx .

O 0 | N

2sinx+1
Cau 5. (1,0 diém) Trong khong gian voi hé toa do Oxyz, cho hai diém 4(3;2;1),B(1;2;3) va mat
phang (P):x+2y—2z+3=0. Tinh khoang cach giira hai diém 4 va B. Viét phuong trinh mat
phing (o) di qua 4 va song song v6i mit phang (P).

Cau 6. (1,0 diém)

a) Bién di thanh tich biéu thirc 4 = sin x +sin3x +sin 5x +sin 7x.

b) Trong ki thi THPT Quéc gia ndm 2016, mdi thi sinh c6 thé du thi t6i da 8 mén: Toan, Ly,
Hoa, Sinh, Van, Str, Dia va Tiéng anh. Mot truong Pai hoc du kién tuyén sinh dua vao téng
diém cta 3 mon trong ki thi chung d6 va c6 it nhat mot trong hai mon 1a Toan hodc Van.
Hoi trudng Pai hoc d6 ¢6 bao nhiéu phuong an tuyén sinh?

Céu 7. (1,0 diém) Cho hinh chép tam gidc S.4ABC c6 day ABC la tam giac vudng can dinh C va
SA4 vudng goc véi mat phang (4BC), SC = a, SCA = @. Tinh theo @ thé tich khdi chop SABC biét
@ =30°. Xac dinh goc ¢ dé thé tich khbi chop SABC 16n nhit .

Cau 8. (1,0 di¢m) Trong mit phang voi hé toa do Oxy, cho hinh vuéng ABCD c6 A(-1;2). Goi
M, N lan luot 13 trung diém cua canh AD va DC; K 13 giao diém cta BN v&i CM. Viét phuong
trinh dudng tron ngoai tiép tam giac BMK, biét BN c6 phuong trinh 2x+ y—8=0 va diém B ¢6

hoanh d6 16n hon 2.

x+3\/xy+x—y2—y =5y+4

4y —x=2+y-1=x-1

Céu 10. (1,0 diém) Cho cac s6 duong a, b, ¢ théa man diéu kién ab + bc + ca =3.
1 1 1 1
3 + 3 + 3 < .
l+a’(b+c) 1+b°(c+a) l1+c’(a+b) abc
Hét

Cau 9. (1,0 diém) Giai hé phuong trinh

Chung minh rang:
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Cau Pap an Piém
o R ‘A N~ 3A 1 A 1
Khao sat sy bién thién va v€ do thi ham s6 y = Zx“ —2x*—1. 1,0
Tap x4c dinh: D =R
=0
Pao ham: 3/ = 2* — 4z, y' =0 < 0,25
r =42
| Ham s6 dong bién trén cc khoang(—2;0),(2;+o0c). Ham s nghich bién trén cac |
khoang (—o0;—2),(0;2).
Ham sd dat cuc tiéu tai x = +2,y=—5. Ham s6 dat cuc dai tai x =0, y=—1. 0,25
lim y=+400 ; lim y=+o0
T——00 T—4o0 e
Béng bién thién:
1 X | —0 -2 0 2 +o0
3’ - 0 + 0 - 0 +
+o0 — +o0 0,25
-5 -5
‘Pdthi:
| |
L
| | 0,25
\\ // \\‘ //
\ // ‘ \/
Viét phuong trinh tiép tuyén cua dd thi ham sé y = _1 tai diém c6 tung do 1.0
X — ’
bang 3.
Goi M (x,;,) 1a tiép diém cua dd thi ham sb va tiép tuyén. 025
5 |Tacd y,=3=x,=2 ’
y':( _1)2 . Hé s6 goc cua tiép tuyén: [ (x,)=—1 0.25
x—1 »
Phuong trinh tiép tuyén y=—/(x-2)+3 0,25
o y=—x+5 0,25
a) Tim s6 phitc z, biét 3z —2z+(3+2i)(~1-2i)=0 0,5
a) 3z-2z+(3+2i)(~1-2i) =0 (¥)
3 |Goiz=a+bi(a,beR),z=a—bi 0,25
Pt (*) tro thanh: 3(a—bi)—2(a+bi)+1-8i =0 a—5bi =—1+8i
<:>a:—1,b———.V$1yz:—l—§i 0,25




b) Giai phuong trinh: 4 —2.2"7 4+7=0. 0,5
b) 422" 4+7=04"-82"+7=0.
= x . 2 o 2 t= 0,25
bat ¢+ =2"(¢>0). Phuong trinh tr6 thanh: - 8t+7 =0 <
2 =1 {x =0
&
2 =7 x=log,7 0,25
Vay phuong trinh da cho ¢ hai nghiém x=0,x=1log,7
3
Tinh tich phan I = jc_oidx . L0
y 2sinx+1
bat t:2sinx+1:dt:2cosxdx:%:cosxdx 0,25
Péican: x=0=t=1, x=—=¢=3 0,25
T T I B
1 pdt
Suyral =— | — 0,25
T A OSSO S
1 ’ 1
[=|=Inlt|l =3 0,25
2 2
Trong khong gian véi hé toa d Oxyz, cho hai diém 4(3;2;1),B(1;2;3) va mit
phang (P):x+2y—2z+3=0. Tinh khoang cach giira hai diém 4 va B. Viét| 1,0
phuong trinh mit phang () di qua 4 va song song v6i mit phang (P).
AB=(-2;0:2)= AB=[(-2) +(0) +(2) =242 0,25
 Mit phang (o) diqua 4(3;2:1).
, , , - 0,25
Mt phang (o) song song v6i mdt phang (P) nén c6 vecto phap tuyen n=(1;2;-2)
Phuong trinh mdt phang (o): 1.(x=3)+2(y—-2)-2(z-1)=0 0,25
'Hay x+2y-2z-5=0 0,25
a) Bién d6i thanh tich biéu thitc A4 = sin x + sin 3x +sin 5x +sin 7x. 0,5
A =sin x+sin 3x+sin Sx +sin7x = (sin 7x +sin x )+ (sin 5x +sin 3x)
0,25
= 2sin 4xcos 3x + 2sin 4x cos x = 2 sin 4x(cos 3x + cos x
A =2sin4x(2cos2xcos x) = 4sin 4x cos 2x cos x 0,25
b) Trong ki thi THPT Qudc gia nim 2016, mdi thi sinh c¢6 thé dy thi t6i da 8
moén: Toan, Ly, Hoa, Sinh, Van, Su, Piava T iéng anh. Mot truong Pai hoc du
kién tuyén sinh dua vao tong diém ctia 3 mon trong ki thi chung dé va cé it | 0,5
nhat mot trong hai mén la Toan hoac Van. Héi truong Pai hoc dé c6 bao
nhiéu phuong an tuyén sinh?
THI: Truong DH chi xét 1 trong 2 mén Toéan hodc Van: 0.25
Co: 2.C; =30 (cach) ’
| TH2: Truong DH xét ca hai mon Toén va Van:
Co: 1.C; =6 (cach) 0,25

Vay trudng PH ¢6 36 phuong an tuyén sinh.




Cho hinh chop tam gidc S.ABC c6 day ABC la tam giac vudng can dinh C va S4
vudng géc voi mit phing (4BC), SC = q, SCA = @. Tinh theo a thé tich khéi
chop SABC biét ¢ =30°. Xac dinh goc ¢ dé thé tich khdi chop SABC 16n nhit .

BC=A4C=a.cos¢p ; SA=a.sin@

Vs = %.SABC.SA = é.AC.BC.SA = %cf sin @.cos’p = %cf sin(p(l —sin’ (p)

Xét ham sé @ f{x) =x —x° trén khoang ( 0; 1)
Tacd:f'(x)=1-3x". f’(x):0<:>x:iL
NE)

Tir do ta thiy trén khoang (0;1) ham s6 f{x) lién tuc va c6 mot diém cyc tri la diém cuc

. 1 2
dai, nén tai d6 ham s6 dat GTLN hay Max f(x)=f| —= |=—F
/) f( ] 33

xe(0;1 \/g
3

Vay MaxVsasc = —— , dat duoc khi sin @ =

93

hay (p:arcsinL (voi 0<(p<§)

V3

L
N

0,25

Trong mit phing voi hé toa d Oxy, cho hinh vuéng ABCD ¢6 A(-1;2). Goi M,
N lan luot 1a trung diém cua canh AD va DC: K 1a giao diém cua BN véi CM.
Viét phuong trinh dudng tron ngoai tiép tam giac BMK, biét BN c6 phuong trinh
2x+y—8=0 va diém B c6 hoanh d6 16n hon 2.

1,0

Goi E = BN N AD = D la trung diém cta AE

Dung AH | BN tai H = Asz(A;BN):i N H

&

Trong tam giac vudng ABE:
1 1 1 5

= + =
AH?> AB* AE® 448’

\5.4H

= AB

B e BN= B(b;8-2b),(b>2)
AB=4= B(3;2)

Phuong trinh AE: x+1=0
E=A4AF N BN = E(-1; 10) = D(-1; 6) = M(-1; 4)

Goi I 1a tim ctia BKM = I 1a trung diém ctiia BM = I(1; 3)

0,25

R= % =5 Vay phuong trinh dudng tron: (x — 1)* + (v — 3)* = 5.




x+3\/xy+x—y2—y =5y+4 (1)

Giai hé phuong trinh 1,0
N —x=2+y-1=x-1 (2
xy+x—y'—y>0
bk: 14)° —x-22>0
y—120
Taco (1)< x—y+3(x=y)(y+1)—4(y+1)=0 0,25
Détuz\/x—y,VZ\/y+1 (u=20,v=>0)
. 1 2 2 u=v
Khid6 (1) tro thanh : 4 +3uv-4v" =0 <
u =—4v(vn)
9 |Voiu=vtaco x=2y+I] thay vao (2) ta dugc : \4)* -2y -3 +./ =2y
0,25
S 4y —2y-3-(2y-1)+( y—1—1)=0
2(y-2) y-2
J4y*=2y-3+2y-1 \/ T+l
0,25
& (y-2) 2 PR S
J4yP=2y-3+2y-1 Jy-1+1
Sy=2(vi & 2 + ! >0,Vy2>1)
JOA-2y—3+42y—-1 Jy-1+1" 7 0.5
Véi y=2 thi x=5.Doichiéu Dk ta dugc nghiém ciia hé PT 1a (5;2)
Cho cac sb duong a, b, ¢ théa man diéu kién ab + bc+ca =3.
. . 1 1 1 1 1,0
Chtrng minh rang: > + > + 5 < .
l+a’(b+c) 1+b°(c+a) l1+c’(a+b) abc
Ap dung BPT Cauchy cho 3 s6 dwong ta ¢6:3 = ab + bc +ca > 33/(abc)* = abe<1.
1 1 0,25
Suy ra: 1+a2(b+c)2abc+a2(b+c):a(ab+bc+ca):3a:>2—£—(l).
l+a (b+c) 3a
10 1 1
Tuong tu ta co: —<— 2) ; —<— 3) 0,25
1+b°(c+a) 3b 1+c*(a+b) 3c
Cong (1), (2) va (3) theo vé véi vé ta co:
0,25
LI RN
Ti@ro 1tb(cra) 1ic@r) 3c b |
1 1 1 ab+bc+ca 1
> + > + > < = .
I+a"(b+c) 1+b°(c+a) l+c(a+b) 3abc abc 025

DAau “=” xay ra khi va chi khi abc =1,ab+bc+ca=3=>a=b=c=1,(a,b,c>0).

Hét






