TRUONG THPT CHUYEN PE THI THU THPT QUOC GIA NAM 2016 - LAN 1
NGUYEN QUANG DIEU Mén: TOAN ‘
Thoi gian lam bai: 180 phut, khong ké thoi gian phat dé

2x—1

x=3

Cau 2 (1,0 diém). Viét phuong trinh tiép tuyén voi do thi ham sb y=x’+3x* -2, biét rang tiép tuyén
vudng goc voi dudng thing d : x+9y—-3=0.

Cau 1 (1,0 diém). Khao sat sy bién thién va v& d6 thi ham sd y =

Cau 3 (1,0 diém).
a) Giai bat phuong trinh log,(x-3)-log (x-2)<I.
2
b) Cho s6 phuc z thoa man diéu kién (14 2i)z+ (1— 22)1‘ =1+ 3i. Tinh m6édun cua z.
sin2x

3
Cau 4 (1,0 diém). Tinh tich phan I = j : .
o 3+4sinx—cos2x

Céu 5 (1,0 diém). Trong khong gian véi hé toa d0 Oxyz, cho mit phing (P):x+y+z-3=0 va dudng

théng d: il = yT—l = ZTH Tim toa d6 giao diém A ciua d v6i (P) va 1ap phuong trinh tham s6 cla duong

thing A diqua diém A, vudng goc véi duong thing d va nam trong mit phang (P).

Cau 6 (1,0 diém).

a) Giai phuong trinh 2sin k2x+ 5] —J3cos2x=-2.

b) Giai U21 Qudc té bao Thanh Nién — Cip Clear Men 2015 quy tu 6 doi bong gom: DKVD U21 HA.GL,
U21 Singapore, U21 Thai Lan, U21 Bao Thanh nién Viét Nam, U21 Myanmar va U19 Han Québc. Cac doi
chia thanh 2 bang A, B, mdi bang 3 d06i. Viéc chia bang duoc thuc hién béng cach bdc thaim ngau nhién.

Tinh xéc suat dé hai d6i tuyén U21 HA.GL va U21 Thai Lan ndm & hai bang khac nhau.

Cau 7 (1,0 diém). Cho hinh chép S.ABCD c6 didy ABCD la hinh chir nhit, AB=2a, AD=a,K la hinh
chiéu vudng goc cia B 1én dudng chéo AC, cac diém H,M lan luot 13 trung diém cia AK va DC, SH
vudng goc voi mit phiang (ABCD), gbc giita duong thing SB  va mit phang (ABCD) bang 45°. Tinh theo
a thé tich khéi chop S.ABCD va khoang cach giita hai duong thing SB va MH .

Cau 8 (1,0 diém). Trong mat phﬁng véi hé toa d0 Oxy, cho tam giac ABC vuong tai A. Goi H 1a hinh
chiéu vudng goc caa A trén BC, cac diém M (2;—1), N lan luot 14 trung diém caa HB va HC; diém
K{_E’Ej la tryc tam tam giac AMN . Tim toa do diém C, biét ré“lng diém A c6 tung d6 am va thudc

duong thang d: x+2y+4=0.
3x7 +2xy+2y* =3x-2y=0

Cau 9 (1,0 diém). Giai hé phuong trinh .
5x% +2xy+5y* =3x-3y-2=0
Cau 10 (1,0 diém). Cho ba s6 thyc duong x, y,z thoa min x+ y+z< 5 Tim gia tri nho nhat cta biéu thic

z(xy+1)2 x(yz+1)2 y(zx+1)2
P= + + .
yz(yz+1) zz(zx+1) xZ(xy+1)




TRUONG THPT CHUYEN PAP AN PE THI THU THPT QUOC GIA NAM 2016 - LAN 1

NGUYEN QUANG DIEU Mén: TOAN
Cau Pap an Piém
. . A s . 2x-1 1,00
1 Khéo sat sy bién thién va vé do thi cua ham so y = e
x —
1
(100) g™ Tap xac dinh: D= R\{3} 0,25
¥ Su bién thién:
= Chiéu bién thién: y'=——; y'<0,YxeD.
(x=3)
Ham s nghich bién trén tung khoang (—00;3) va (3;—1—00).
¥ = Gioi han va tiém can: 0,25
lim y = lirp y=2 = tiém can ngang: y =2
lir?y = —00; lirgy =400 = tiém céndung: x =3
— Bdng bién thién: 0,25
b —00 3 ~+00
y' - -
—00 2
v Dothi: 0,25
+ Giao diém voi cac truc:
Oy:x=0=> _L O'l va Oy: —0<:>2x—1—0<:>x—l' l'O
Ao Lo s L 1 1
o thi cat cac truc toa do tai O;g , 5;0 .
+ Tinh ddi xvmg:
D) thi nhan giao diém 1 (3;2) cua hai tiém cén lam tdm d6i xung.
Pa '
i+
\\ "
; ; —
Viét phuong trinh tiép tuyén voi dd thi ham s6 y = x* +3x> =2, biét rang tiép tuyén 1,00
2

vudng goc voi dudng thang d : x+9y—3=0.




(1,0d) , . 1 y . . .| 025
¥ Duong thing d c6 h¢ s0 gocla k, = s Do ti€p tuyén vudng goc vai d nén hé so
Py £ 1a 1
goc cua tiép tuyen la k= = =9.
d
v Khi d6 hoanh d6 tiép diém 1a nghiém ctia phuong trinh 0,25
=1
Y=k o3 +6x=9 ¥’ +2x-3=0c| " .
X =—-
v Véi x=1=y=2, tip diém (1;2) . Phuong trinh tiép tuyén 1a y =9x—7. 0,25
v Véi x =-3= y=-2, tiép diém (—3; —2). Phuong trinh tiép tuyén 1a y =9x+25. 0,25
a) Giai bat phuong trinh log2 (x—=3)—log . x-2)<1 (1) 0,50
3 !
2
1,0d ~——
( ) v Dicu kién: x>3. 0,25
Khido: (1) < log, [(x -3)(x —2)] <le (x-3)(x-2)<L2
S’ -5x+4<0<1<x<4 0,25
v Két hop v6i didu kién x >3 ta co nghiém cua bat phuong trinh (1) 13 3<x <4 .
b) Cho s6 phitc z thoa man diéu kién (1+ 2i)z+ (1—2z)i =1+ 3i . Tinh médun cua z. | 0,50
v bat z=a+bi, (a,beR) taco: 0,25
- —-4b=1 =9
(1+20)z+(1=22)i =1+3i & a—4b+(b+Di=1+3i <" =977
b+1=3 b=2
v Viymdduncia z 1a |z|:\/a2—l—b2 :\/92—1—22 =85 0,25
z 1,00
4 | Tinh tich phan 1 —T SN2 g
(1,0d) P < 3+4sinx—cos2x
z z z 0,25
7 sin2x ¢ sinxcosx i 1nxc0sx
v Taco: I=I : dxzj — - dx = I
o 3+4sinx—cos2x 5 Sin” x+2sin x +1 0 s1nx+1)
T 0,25
v Dbat r=sinx+1=dr=cosxdx , x=0=1=1,; x=5:>t=2
2 2
-1 11 0,25
v Suyra: [ = |——dt=|| ——— |dt
[Fai-)
2 0,25
v = 1n|x|+l —m2-1)
t), 2
Trong khong gian véi hé toa dd Oxyz, cho miat phang (P):x+y+z—3=0 va duong | 1,00
5 : x y-1 z+1
(1,0d) | thang d :—1= — :T Tim toa do giao diém A cia d v6i (P) va lap phuong
trinh tham s6 cua dudng thaing A di qua diém A, vudng goc voi duong thang d va
nam trong mat phang (P).
v Toa do cua diém A 1a nghiém cua hé phuong trinh 0,25
x+y+z-3=0 X+y+z=3 x=-3
X _y-1_z+1S9x+y =ley=4 .
-1 1 1 y—z=2 z=2
v Suyra A(-3;4;2). 0,25
0,25

v Mit phing (P) ¢c6 VTPT lan, np, =(LL1); ; dudng thang d co6 VTCP la u = -LL1
phang d




Goi (Q)1a mit phing qua A va vudng goc véi duong thing d = A=(P)N(Q)

. - — — i 11 1
Khi d6 VTCP cua A 1a uz[np;usz ; ; =(O;—2;2).
" L =111
x=— 0,25
v Vay phuong trinh tham s cia A 1a {y= — ¢ (t € R).
z=2+2t
0,50
6 a) Gidi phuong trinh 2sin(2x+ E]—\/gcos2x:—2 (1)
(1,0d) k &
’ . . )2
v Ta co: (1) <:>2sm2xcos§—|—2cos2xsm§—x/gcos2x:—2 0.25
& sin2x+\/§ cos2x— \/§COS 2x=—-2 < sin2x=-2 (2)
Do |sin 2x| <1 nén phuong trinh (2) v6 nghiém 0,25
Giai U21 Qudc té bao Thanh Nién — Cup Clear Men 2015 quy tu 6 d6i bong gom: 0,50
DPKVD U21 HA.GL, U21 Singapore, U21 Thai Lan, U21 Bao Thanh nién Viét Nam,
U21 Myanmar va U19 Han Qudc. Céc doi chia thanh 2 bang A, B, mdi bang 3 doi.
Viéc chia bang dugc thuc hién béng cach bdc thim ngau nhién. Tinh x4c suit dé hai
d6i tuyén U21 HA.GL va U21 Théi Lan ndm & hai bang khac nhau.
v S6 phan tir ciia khong gian mau 1a: | = C.C; = 20. 0,25
Goi A 1a bién ¢6: “ddi tuyén U21 HA.GL va U21 Thai Lan nam ¢ hai bang khac 0,25
nhau”. S6 két qua thuan loi cho bién ¢6 A 1a: |2, |=2!C;C; =12
¥ Vay xéc suét can tinh 1a P(A)= M _12_3
o 20 5
Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat, AB=2a, AD =a,K 1a hinh | 1,00
7 chiéu vudng goc ciia B 1én dudng chéo AC, cac diém H, M lan luot 1 trung diém cua
(1,0d) | Ak va DC, SH vudng goc voi mit phing (ABCD), goc giita dudng thang SB va
mit phiang (ABCD) bang 45°. Tinh theo a thé tich khéi chop S.ABCD va khoang
cach giita hai duong thing SB va MH .
s 0,25
B
1
K
D M C
v Do L(A ) nén HB lahinh chiéu cia SB 1én (ABCD) 0,25

Suy ra [SB;(ABCD)} = SB;HB)=SBH =45° = SH = BH

Xét tam gide vudng ABC tacod: AC =av/5 , HK = ; AK =29 pg -3¢

55

Xét tam gidc vuong BKH




4a*  4d* 8d’ 2a\2  2a+/10

BH>=BK’+HK’=—+—=——=SH =BH = -
5 5 5 J5 5
v Thé tich khdi chop S.ABCD la 0,25
3
vels su=lapapsu=Liaa. 210 _ 40’10
3 3 3 5 15
v Goi I 1a trung diém ctua BK , suy ra tir giac HICM 13 hinh binh hanh 0,25
Suyra: HI 1. BC = [ latryc tam tam giac BHC = CI 1 HB = MH 1 HB
Ma HB l1a hinh chi€u cta SB 1én (ABCD) nén MH 1 SB.
v Trong (SHB),ké HN 1 SB (N € SB), ta co: 0,25
MH | HB
= MH | HN
MH | SH
Suyra HN la doan vuong goc chung ctia SB va MH . Suyra: d (SB MH ) =HN
Xét tam gidc vuong SHB ta cé: HN =SB =L B2 =1 2ay2 2 /2= 2"[
2 2 2 5
2
Vay d(SB,MH )= a5 .
i 5
Trong mat phang vdi hé toa d0 Oxy, cho tam giac ABC vuong tai A. Goi H 1a hinh | 1,00
R i(;)d) chiéu vuong goc cia A trén BC, cac diém M(2;—1), N lan luot 14 trung diém cua
HB va HC; diém K (—% %} 1a tryc tdm tam giac AMN . Tim toa d6 diém C, biét
rang diém A c6 tung do Am va thudc duong thing d: x+2y+4=0.
)
B
v Goi I 1a trung diém cua AH ,tacd MI//AB = MI 1 AC 0,25
Suyra: [ 1a tryc tdm tam gidc AMC = CI L AM
Ma NK | AM = NK//CI = K latrung diém HI .
- _ 0,25
v Djt A(~2a-4;a)ed, tir hé thie AK =3KH = H(z";z 2 3 "j
Suyra: AK = z+2a;l—a vi MH = 261_4;5_61
2 2 3 3
Khids: AKMH=0o| +2a| 29744 [ 1 4][22% 20
2 3 2 3
a=-1
©10a*-13a-23=0<| 23 = A(-2-1).
a=—
10
v Suyratoadd H(0:1) va B(4;-3) 0,25
Phuong trinh AB: x+3y+5=0va BC:x+y—-1=0.
¥ Toadd C langhi€m cua hé phuong trinh: 0,25




{x+3y:_5®{x:4 = C(4-3).

x+y=1 y=-3
24+2xy+2y° —3x-2y= 1 1,00
9 Giai h¢ phuong trinh 3% +2xy+2y —3x-2y=0 ().
(1,0d) 5x* +2xy+5y° —3x-3y-2=0 2)
¥ Nhan hai vé ctia phuong trinh (1) v6i 3 r6i trir theo vé cho (2), ta duge phuwong trinh: | 0,25
4x* +4xy+y° —6x+3y+2=0
2 + =1 0725
v o Qrx+y)-32x+iy+2=0 o | VT
2x+y=2
v Néu 2x+y =1 thi y=1-2x, thay vao (1) ta duoc: 0,25
x=0=>y=1
Tx*-5x=0& 5
X=_=y=-—
7 7
v Néu 2x+y=2 thi y=2-2x, thay vao (1) ta dugc: 0,25
x=1=>y=0
Tx*—1lx+4=0< 4 6
X=_=y=
7 7
Vay hé phuong trinh da cho cé 4 nghiém la (0;1);(1;0); 5;—3 ; 4;6 .
7 T7)\77
. o . 1 1,00
10 Cho ba s6 thyc duong x, y,z thoa man x + y+z£5 . Tim gia tri nho nhat cua biéu thirc
1,0d
( ) z(nyrl)2 x(szrl)2 y(szrl)2
=— +— += .
b% (yz+1) % (zx+1) x (xy+1)
v Bién doi biéu thirc P, ta co: 0,25
2 2 2
1
SIRCRNGH
_ Yy z X
P
y+ z+ x+
z X y
o a 2 2 0,25
¥ Chirng minh bat dang thirc: > +—+—2a+b+c (a,b,c>0) (1
c a
Theo bét dang thirc Cauchy ta c6:
aZ b2 C2 2 2 2
— +b2>22a,— +c22b—+a=22c=> — +—+—2=a+b+c.
b c a b ¢ a
, 1 1 1 I 1 1
Strdung (1) tasuyra: P>| x+— |[+| y+— |[+| z+— |=x+y+z+—+—+—=0
y b4 x Xy z
. 0,25
v Tiép tuc danh gid Q,taco: Q>33/xyz + 3
3 xyz
bat t =3 xyz , ta co: 0<t=3xyzéwéi
0,25

v Khi do: Q23t+3=12t+3—9t22\/37—§=15
t t

Dau dang thire xay ra khi va chi khi x=y=z= 5

Kétlu@n: Gi4 tri nho nhét coa P la 2—,datkhi x=y=z=5.






