TRUONG THPT ANH SON II DE THI THU THPT QUOC GIA 2016 (Lan 1)
) ) ) Mo6n : TOAN; 7 i
DE CHINH THUC Thoi gian lam bai: 180 phut, khéng ké thoi gian phat dé

Cau 1. (1,0 diém) Khao sat sy bién thién va v& d6 thi ham s6 y =x* —2x>-3.

Cau 2. (1,0 diém) Viét phuong trinh tiép tuyén cta do thi ham s6 y = 2xt]
P

, biét tiép tuyén ¢ hé sd
goc bang —5.

Cau 3. (1,0 diém)

a) Cho s6 phtic z thoa man z = (3+2i)(2—3i)+ (1+i)’ —8. Tinh mddun ciia z.

b) Gidi phuong trinh 3*"' 5.3 =12.

2
Jisx
Cau 5. (1,0 diém) Trong khong gian toa dd Oxyz, cho ba diém A(0;1;2), B(2;-2;1),C(-2;0;1) va mat
phang (P):2x+2y+z-3=0. Viét phuong trinh mit cau (S) c6 tdm 4 va tiép xuc véi mit phang (P).
Tim toa d6 diém M thudc mit phing (P) sao cho M cach déu ba diém 4, B, C.

Cau 6. (1,0 diem)

2
Cau 4. (1,0 diém) Tinh tich phan /= [ (4+ )x .
0

, Z ~ T \ 2 P ey et R , .
a) Cho goc a thoa man By <@ <7 Vva cosa = 3 Tinh gia tri biéu thitc 4 =sin2a + cos2a .

b) Manh va Lam cung tham gia ki thi THPT Quéc Gia nam 2016, ngoai thi ba moén Toan, Van, Anh bét
budc thi Manh va Lam déu dang ki thém hai mon ty chon khac trong ba moén: Vat Li, Héa Hoc, Sinh
Hoc duéi hinh thire thi tric nghiém dé xét tuyén vao Pai hoc, Cao déng. MObi mén tu chon tric nghiém
c6 6 ma dé thi khac nhau, ma dé thi ctia cac mon khac nhau 14 khac nhau. Tinh xac suit dé Manh va
Lam chi ¢6 chung ding mot mon ty chon va mot ma dé thi.
Céu 7 (1,0 diém) Cho hinh chép S.ABCD c6 day ABCD 1a hinh chit nhat, 4B =a, AD = 2y/2a. Hinh
chiéu vudng goc cuia diém S trén mp(4BCD) tring véi trong tim tam gidc BCD. Pudng thang S4 tao voi
mp(ABCD) mdt goc 45°. Tinh thé tich khdi chop S.ABCD va khoang cach gitra hai dudng thing AC va
SD theo a.
CAu 8 (1,0 diém) Trong mat phﬁng toa do Oxy, cho tam giac ABC cantai A4, goi P la diém trén canh BC.
Puong thiang qua P song song voi AC cit AB tai diém D, duong thiang qua P song song voi AB cit AC
tai diém E. Goi Q 1a diém ddi ximg cua P qua DE. Tim toa do diém 4, biét B(-2;1), C(2;—1) va
0(=2;-1).
Cau 9 (1,0 didm) Giai bét phuong trinh 1+ xv/x> +1>~/x* —x+1(1++/x* —x+2) trén tap sb thyc.
Céu 10 (1,0 diém) Cho ba sb thuc duong a, b, ¢ thda man a €[0;1],b €[0;2],¢ €[0;3]. Tim gié trj 1on nhét cia
2(Zab+ac+b6’)+ 8-b N b

1+2a+b+3c  b+c+bla+c)+8 J12a% +3b° +27¢> +8

—————————— Het ---------

biéu thirc P =

Thi sinh khong dwoc sir dung tai liéu. Can by coi thi khong gidi thich gi thém.



TRUONG THPT ANH SON 2 PAP AN VA THANG PIEM

DE CHINH THUC Mén : TOAN;
(Pap an nay co6 05 trang)

PE THI THU THPT QUOC GIA 2016 (Lan 1)

CAU DAP AN PIEM
1 *Tépx;icdinh: D=R
1L0d * Sy bién thién : 0,25
’ - Gigi han lim y = lim y =+00
-Tacod y =4x’ —4x;y =0 x=0,x =*1
Béng bién thién
X_|- -1 0 1 + 00
y - 0 + 0 - 0 + 0.95
+00 -3 +oo
-4 -4
- Ham s6 dong bién trén cac khoang (-1 ; 0) va (1 ; + o), nghich bién trén cac khoang 025
(-0 ;-1)va(0;1). ’
- Ham s6 dat cuc dai tai x = 0,y =-3 ; ham s6 dat cuc tiéu tai x = Ly, =—4.
*Pd thi : Dd thi cit truc Ox tai cac diém (£+/3;0), cét truc Oy tai (0;—3). D) thi nhan
truc Oy lam tryc d6i xtng.
ot
]
o 0,25
L .
‘ Q) ‘\ Ll
\\ ’ J/ X
2 Tiép tuyén c6 hé s6 goc bang -5 nén hoanh do tiép diém 1a nghiém cta phuong trinh
1,0d -5
>=-5 x=3 0,25
y=-5&:(x-2) = _1
X#2 B
Suy ra c6 hai tiép diém 1a A(3;7), B(1;-3) 0,25
Phuong trinh tiép tuyén ctia do thitai A la y =—5(x—3)+7 hay y =—5x+22 0,25
Phuong trinh tiép tuyén ctia d6 thitai B 1a y =—5(x—1)—3 hay y=-5x+2 0,25
3a Tinh duoc z=4 - 3i 0,25
0.58 | Khido | z|= 4> +(-3)* =5 0,25




3b

Phuong trinh da cho twong duong 3** —4.3* —45=0

0,25
0,5d
S 2 1=9 . e
bat 3* =¢,(t > 0) tadugc t* -4t—-45=0< . Do t>0 nén ta chon t=9, khi d6
=5 0,25
3* =9=3% < x=2. Vay phuong trinh da cho c6 nghiém x = 2.
4 2 2 x2
Tacod [ =|4dx+ dx 0,25
1,0d ;!. '([\/1+x3
r 2
Tinh 4 = [4dx = 4x )8 0,25
0
t X 2
Tinh B:I dx. Pit J1+x° =t = 1+x" =" = x’dx==tdt
0 1+X3
2; 0,25
. 2 3 FY 3 3
Déi can x| =¢[ . Khido B=j3—dz=3jdz=3z _4
0 1 |t 39 31 3
Vay I=A+B=8+i=§ 0,25
3 3
> * Ta cO mit cau (S) co toado tam 1a A( 0; 1;2), ban kinh R =d(4;(P)) = l 0,25
1,0d 3
Vi vay (S) c6 phuong trinh: x* +(y —1)> +(z - 2) =é. 0,25
* Pat M(x; y; z). Khi d6 theo gia thiét ta co:
MA =MB 2x-3y—z=2
MA=MB=MC 0,25
S IMB=MC S 2x-y=1
M e(P)
2x+2y+z-3=0 2x+2y+z=3
x=2
S<ay=3 . VayM(2 ;3 ;-7). 0,25
z=-7
6a w L s ) 4 5 5
Do—<a<znén sinag>0.Dodo sin“aa=1-cos’a=1-—==—=sina=— 0,25
0,5 2 9 3
Vay P=2sina.cosa+2cos’ a—1= 2.£.(—2)+ 2(—2)2 L= 45 0,25
3 3 3 9
6b Khong gian mau Q 1a cac cach chon mon ty chon va s6 ma dé thi ¢6 thé nhan duoc cia
0,5@ | Manh va Lam.
Manh ¢6 C? cach chon hai mén tu chon, c6 CL.Ct mi d thi c6 thé nhan cho hai mon tu
0,25

chon cua Manh.
Lam c¢6 C; céach chon hai mon tu chon, c6 C,.C; ma dé thi c6 thé nhan cho hai mén ty

chon cua Lam.




Do d6 n(Q)=(C2.C.C')> =11664.

Goi A 13 bién cb dé Manh va Lam chi c6 chung dung mot mon thi ty chon va mot ma dé
thi. Cac cp gdm hai mon ty chon ma mdi cip ¢6 chung diing mot mén thi 1a 3 cip ,
gom :

Cap thu nhit 1a (Vat 1i, Hoa hoc) va (Vat li, Sinh hoc)

Cap thu hai la (Hoa hoc, Vat 1i) va (Hoéa hoc, Sinh hoc)

Cép thtr ba 1a (Sinh hoc, Vit 1i) va (Sinh hoc, Hoa hoc)

Suyra s6 cach chon mén thi tu chon cia Manh va Lam 1a Ci.2!=6

Trong mdi cap dé mi dé cia Manh va Lam giéng nhau khi Manh va Lam cting ma d¢
ciia mén chung, v&i mdi cip cd cach nhdn ma dé cua cia Manh va Lam 1a

C,.C,.1.C, =216.

Suyra n(Q)=216.6=1296

Viy xéc sudt cin tinh la P(4) =D 21296 _ 1.
n(Q) 11664 9

0,25

1,0d

>

B

(Hinh cau 7) (Hinh cau 8)
*Goi H la trong tdm tam giac BCD. Theo gia thiét ta co6 SH L (4BCD). Goi O 1a giao

diém cua AC va BD. Ta co CH=§CO=%AC=a:>AH=AC—HC=2a. Canh SA

tao voi day goc 45°, suyra SAH = 45°, SH= AH =2a. Dién tich day
S pep = AB.AD = a.2\2a = 224>

0,25

3
Vay thé tich khéi chép S.ABCD 1a V = 1 SH = %.2\/§a2.2a = 4@“ .

3 SABCD

0,25

*Goi M la trung diém SB thi mp(ACM) chira AC va song song véi SD.
Do d6 d(SD ;AC)=d(SD ; (ACM))=d(D ; (ACM)).

0,25

Chon hé toa d6 Oxyz, véi A(0; 0; 0), B(a; 0; 0), D(0; 2\2a ; 0),

2a 4\/_61 Sa 2\/—61

C(a;242a;0), S 120), M

;a) . Tir d6 viét phuong trinh mp(ACM)

0,25




|—2x/§a| :2@6{
V8+1+2 1

Chi y: Cach 2. Dung phuong phap hinh hoc thuén tuy, quy vé KC tir mot diém

1a 24/2x—y—~22=0. Vay d(SD, AC) = d(D,(ACM)) =

dén mot mit phing

8 Tam giac ABC can tai A nén dudong cao AK Ia trung truc canh BC, do d6 AK c6

1,0d | phuong trinh 2x — y = 0. Phuong trinh dudng thang BC 1a x + 2y = 0. 0-23
Ta ching minh Q thudc duong tron ngoai tiép tam giac ABC.
That vay.
Vi AD// PE, AE// PD nén ADPE la hinh binh hanh, do d6 PD = AE, AD = PE.
Goi H 1a giao diém ciia DE véi CQ. Vi P, Q déi xtmg nhau qua DE nén DP =DQ,
DH 1 PQ,EQ = EP. Do d6 AE= DP= DQ, EQ= EP= AD. Suy ra ADEQ 14 hinh thang
can, nén ADEQ noi tiép duoc duong tron. Vi thé ta co
DAQ + DEQ =180° = DEQ =180° ~ DAQ (1).
Tam gidc ABC can tai A nén tam giac EPC cén tai E, suy ra EP = EC. Lai ¢6 Q d6i xtmg 0.25
v6i P qua DE nén EQ=EP, suyra EQ = EP = EC.
Tu do co {igf - E/Cg — EPH = ECH , suy ra EPCH noi tiép duoc dudng tron (2).

EPH = EQH
Tu (1) va (2) ta dugc
BCO =180" — PEH =180° — QEH = DEQ = 180° — DAQ =180° — BAQ
hay B/C\Q + @ =180". Suy ra tir giac ABCQ ndi tiép, tirc Q thudc dudng tron ngoai
tiép tam giac ABC.
DPudng tron ngoai tiép tam giac ABC di qua B, C, Q ¢6 phuong trinh 1a x> +* =5
Toa dd diém A 1a nghiém cua hé {2f —y2= 0 & {x =Ly=-2 . 022
xX"+y =5 x=1y=2
D6i chiéu A, Q cung phia v6i dudng thang BC ta nhan diém A(-1 ; -2).
Vay A(-1 ; -2). 023
9 Bét phuong trinh d cho twong duong

LOd | e 1=V —x 1 —x 1 2) 4 (1= —x+1) > 0

o (x—D(2x* —x+2) N x(1-x) 50
N 14V —x IV —x 42 T4y —x 4] 0,25
o (e-1) 2x% —x+2 B x )0
)C\/x2 +1 Jr\/x2 —x+1\/x2 —-x+2 1+\/X2 —x+1

& (x=1).4>0 (1) v6i 4= 2 —x+2 al 0,25

x\/x2 +1+\/x2—x+1\/x2—x+2 _1+\/x2—x+1




. Tox+124x"+1
Néu x <0thi {\/x X \/x " :>\/x2—x+1\/x2—x+22—x\/x2+1

VXt —x+2>—x

I x4 244150 =450

Néu x>0 , ap dung bat dang thirc AM-GM ta c6:

2 _ 2 _
VX —x I —x 2 <2 xrlyx oxvd_ o )3
2 2
2 2
3 x+x 41 5,01
x\x +1§—2 =X +2 0,25
I — x4 24 1 <20 —x 42
A —— 0 —— <]
1+4/x" —x+1 1++x" —x+1
Toéom lai, véi moi x € R ta c6 A>0. Do d6 (1) twong duong x—1>0< x>1.
Vay tap nghiém cia bat phuwong trinh di cho 1a (1;+0).
Chu y : Cach 2. Phuwong phap ham s6
Dit u=+x> —x+1=u*> =x>—x+1 thé vao bpt da cho ta c6
u? —x +x+xvxt +1>u(l+Vu® +1) 0,25
Su’—u-uvud +1>x" —x—xvx* +1
Xét f(t)y=1"—t—tNt> +1)
F1(t) = —(t —~Nt* +1)> =/r> +1 < 0v¢ nén ham nghich bién trén R
Do d6 bpt cu<x < x>1
10 Tacod a<[0;1],b €[0;2],c €]0;3]
1,0d (1-a)b+c)=0 b+c>ab+ac
& =2a+b+3c>2ab+bc+ac (1)
(2-b)a+c)=0 2a+2c>ab+bc 0,25
N 2(2ab + ac + bc) < 2(2ab + ac + bc)
1+2a+b+3c  1+2ab+ac+bc
Mat khac b+c>a(b+c) vi a€[0;1], suyra
8-b < 8—b B 8—b
b+c+bla+c)+8 a(b+c)+b(a+c)+8 2ab+bc+ac+8
Véi moi s6 thuce x, y, Ztaco
(x=yY +(y—2z) +(z-x) 20 2(x* +y* +2°) 2 2xy +2yz + 2z2x
0,25

3P+ +z2) 2 (x+y+2)° (2). Apdung (2)va(l)taco

V12a° +31% +27¢% = 3[(2a)* + b +(3¢)*] 2 J(Qa+b+3c) =2a+b+3c> 2ab+bc+ac

b b
= <
V124> +3b> +27¢> +8  2ab+bc+ac+8




2(2ab+bc+ac) N 8-> b

Suyra P< +
1+2ab+bc+ac 2ab+bc+ac+8 2ab+bc+ac+38
p<22abtbetac) 8 Dt t=2ab+bc+ac véi t€[0;13]. 0.25
1+2ab+bc+ac 2ab+bc+ac+8
. 2t 8 , 2 8 ,
Xéthamso f(t)=——+——;t€[0;13] co [ (¢) = - f()=01=6.
/@ t+1 t+8 [ 1e6f® (t+1)> (@+8) /@
Tinh f(0)=1;f(6)=§;f(13)=%:>f(t)£%,‘we[0;13] va f(t)=? khi 1=6.
0,25

Do do PS?. Khi a=1;b=2;c=§ thi PZ%' Vay gia tri 1on nhat ciia P 1a g






