SO GIAO DUC VA PAO TAO THUA THIEN HUE PE THI THU THPT QUOC GIA NAM 2016 LAN 1

TRUONG THPT THUA LUU Mon: TOAN
------------ KA oo Thoi gian lam bai: 180 phuit.
IPE CHINH THU'C| (Khéng ké thoi gian phdt dé)

Cau 1l (1 diém). Khao sat su bién thién va v& d6 thi ctia ham sé y = x* —3x* + 2.

2X -1

Cau 2 (1 diém). Choham sy = ¢6 d thi 1a (C). Viét phuong trinh tiép tuyén cua dd thi (C), biét tiép

diém c6 tung d6 bang 3.
Cau 3 (1 diém).
a) Cho sb phirc z thoa man diéu kién (1+ I)E —1-3i=0. Tinh m6dun cua z.

b) Giai phuong trinh log, (SX — 2) =1-x.

——x.
X2

2 3_
Cau 4 (Ldiém). Tinhtichphan 1=~ 2In X

1
Cau 5 (1 diém). Trong khong gian voi hé toa d6 Oxyz, cho mat cau (S): X2 +y?+2° —2x+4y—62—2=0 va mit
phrfmg (P) 'X+Y+2+2016=0. Xac dinh toa d6 tam | va tinh ban kinh ctia mat cau (S). Viét phuong trinh mat
phang (Q) song song véi miat phang (P) va tiép xuc v6i mat cau (S).
Cau 6 (1 diém).
a) Giai phuong trinh: 2sin x—1=cosXx—sin2x.
b) Goi S 1a tap hop tat ca cac sb ty nhién gdm bdn chir sb phan biét. Chon ngiu nhién mot sb tir S, tinh xéac
suat dé s6 dugc chon 16n hon 2500.

Cau 7 (1 diém). Cho hinh chép S.ABCD c6 day ABCD la hinh thang véi day Ién 1a AD; cac duong thang SA, AC
va CD ddi mot vudng goc voi nhau; SA = AC = CD =a+/2, AD = 2BC. Tinh thé tich cua khéi chop
S.ABCD va khoang céach giira hai duong thang SB va CD.

Cau 8 (1 diém). Trong mit phing vé&i hé toa dd OXy, cho tam gidc MNP c6 cac dinh N va P thudc duong thing
X-2y- 6=0va diém I (l; O) la tam duong tron noi tiép tam giac MNP. Biét M thudc duong thing
d:x + 3y - 16 = 0, c6 hoanh d¢ nho hon 3 va cach | mot khoang bang 5. Tim toa cac diém M, N va P.

Cau 9 (1 diém). Giai hé phuong trinh:

I5x%- 26x% + 4d4x - 20+ 5(1- y)y- 1- 4y =0
%Jx2+x- 6+ 3Vx- 1- 4/6x+ 3y + 4= 0,

(xyl i)
Cau 10 (1 diém). Cho cac s6 thuc X,y, z thudc doan ;3% va théa man diu kign x +y + 2 = 6.

Tim gia trj nho nhét va 16n nhét cua biéu thie P = x3 + 2y° + 28,



PAP AN (DE THI THU THPT QUOC GIA NAM 2016)

Khao sdt sw bién thién va vé do thi ciia ham sé y = x* —3x* + 2.

* Tap xac dinh: P.
* Chiéu bién thién: Ta c6 y'=3x*—6X;

Vay phuong trinh tiép tuyén can lap la: y = —1.(X—2)+3 hay y=—x+5

x=0 x<0 0.25
y'=0& ;Y >0 ; V<0 0<x<2
=2 X>2
Suy ra ham $b déng bién trén mdi khoang (—oo; O) va (2; +oo);nghich bién trén (O; 2).
* Cuc tri: Ham sb dat cuc dai tai x=0= Yep =2;
Ham s dat cuc tiéu tai Xx=2=>y, =—2. 0.25
* Gidi han: lim y=-o0 va lim y=-ow.
* Bang bién thién:
X |—o0 0 2 +00
y' + 0 - 0 +
s 0.25
2 \
-2
— 00
N
— D0 thi: DS thi ham sb cét truc OX tai cac diém : A(L; 0), B (L++/3;0).
. 2x -1 ; . . . \ ‘
Cho ham so y = co do thi la (C). Viéet phwong trinh tiép tuyén cua do thi (C), biét
tiép diém c6 tung dj béing 3.
Taco: y'= _1 ~. Goi tiép diém 1a M (x,;Y,), ta cé:
X_
-------------( --------------------------------------------------------------------------- 0.25
2%, -1
y,=3= =3 X, =2=>M(23) 0.25
X, —1
Suy ra hé s6 goc k caa tiép tuyén la: k =y'(2)=-1
0.25
0.25

Cho s6 phirc 7 théa mén diéu kién (1+ I)E —1-3i=0. Tinh mbdun ciia z.




Gia st z=X+Vi(x,y el )= z =x—yi.Theo gia thiét, ta co:

. . . . X=2 ) 0.25
A+D)(x-yi)-1-3i=0=0= (x+y-D+(x-y-3)i=0=4 1 Suyra z=2-i.
Véy md dun cua sb phirc z 12 |7 = [2° +(—1)2 =5. 0.25
b | Gidgi phwong trinh  log,(3 - 2)=1- x (1).
DK: 3*-2>0« x>log,2. Khidé: PT (1) & 3 -2=3" < 3 —2:3%(*) 0.25
batt =3, t > 0. Khi do (*) tré thanh:
3 ) t=-1
t-2=Cet’ -2-3-0s| . <t=3(dot>0) 0.25
Véit =3 = 3 =3 < x =1aMpK) Viy phuong trinh di cho ¢é nghiém duy nhat x = 1.
2 3 1
Tinh tich phan 1 :jx—zzlnxdx
T X
2
:J- J-Inx J~Inx :__ZJ-Inx
1 0.25
%1n x
Tinh J = j—dx bat u=Inx, dv——dx Khi do du——dx V=-— 0.25
1 X x?
2
Do do J :—llnx +J.i2dx 0.25
X | 71X
2 0.25
J :—EInZ—1 =—£In2+1.V€1y I :1+In2
2 X, 2 2 2
(S): X*+y*+12°-2Xx+4y—-6z-2=0va (P):x+y+2z+2016=0 1
(S) c6 tam I(1; -2; 3) va ban kinhR =4 0,25
Do (Q)// (P) nén PT cuia (Q) c6 dang: x +y +z + D =0 (D # 2016) 0,25
(S) tiép xdc vai (Q) khi va chikhi d(1,(Q))=4<D =-—2+43 0,25
Vay (Q):x+y+z —2+4J3=0 0,25
a | Giai phuong trinh: 2sin Xx—1=cosX—sin2x.
cosx=-1
PT < 2sin Xx—1=c0S X —2SIN X.COS X. <> 2Sin X—1=Cc0s X(1—-2sinX) < | . 1 0.25
sinx==
2
-Voi cosx=-1=x=n+k2r,k el].
T
X=—+Kk2x
0.25
-Vdisinx:1:> 6 kell.
2 S

X=—+k21
6




Vay nghiém cta PT 1a: x =7 +k2r, X=%+k27z, X=5§+k27r (kel)

Goi S la tdp hop tit cd cdc sé tw nhién gom bon chit sé6 phan bigt. Chon ngdu nhién mét so
tir S, tinh xdc suat de so dwoc chon lon hon 2500 .

86 phén tir cua khong gian mau la: n(Q)=9.A} =4536. 0.25
Goi A 1a bién ¢6: “S6 dugc chon 1én hon 2500
Khi d6 s6 két qua thuan loi cho bién ¢6 A 1a: n(A)=7.A’ +5.A7 =3808 .
0.25
n(A) _e8
Vay xac suat ctia bien ¢o A la: P (A) = =—.
n(Q) 81
Cho hinh chép S.ABCD cé ddy ABCD la hinh thang véi ddy on la AD; cdc dwong thing
SA, ACva CD doi mjt vudng géc vdi nhau; SA = AC = CD = ay 2 va AD = 2BC. Tinh thé 1
tich cia khai chép S.ABCD va khodng cdch gi@a hai dwong thang SB va CD.
Taco: SA L ACvaSA 1L CD = SA 1 (ABCD).
A ACD vuong can taiC = AD =2a= BC = a.
Goi | la trung diém AD = Al = BC, Al //BCva Cl L
AD = ABCI la hinh vuéng= AB 1L AD.
2 0.5
DO dé SABCD = W:g
2 2
A 1 1 32 a2
Vay Vsascp = é'SABCD'SA = :—3.7.&/5 = ;/_ .
Taco CD //BI = CD // (SBI)
= d(SB, CD) = d(CD, (SBI)) = d(C, (SBI))=d(A, SBI)) (do H la trung diém AC).
Goi H=AC n Bl va AK 1 SH tai K. Taco AK L (SBI) = d(A, (SBI)) = AK.
Taco L _ 1 1 _1 4 5 _ac=al0 — d(A: (SBI)) = AK = a*/E. 0.5
AK? sSA? AH? 222 2a° 2d° 5
Viy d(CD, sB) = 2 510 .
Trong mdt phang véi hé toa dé Oxy, cho tam gidc MNP c6 cdc dinh N va P thugc dwong
thang x - 2y - 6= 0va diém | (1,0) la tim dwong tron ngi tiép tam gidc MNP. Biét M )
thudc dwong thing d = x + 3y - 16 = 0, c6 hoanh dé nhé hon 3 va cich | mét khodng
béng 5. Tim toa cdc dinh M, N va P.
0.25

Tacs: M ed = M (16—-3t;t) va M cach I mot khoang bing 5 tirc 1a IM =5 nén
t=4
t=5

J(15-3t) +(-t) :5<:>t2—9t+20=0<:{

Vé6i t=4=M|(4;4) (loai)
Véi t=5=> M (15)(nhan)




Goi (C) 1a dudng tron noi tiép tam giac MNP.

1-2.0-
Ta c6: r:d(|,NP)=M=J§1abankinhcaa(0) ;

12 4 (-2)°
MN, MP 1 céc tiép tuyén cta (C) ké tir M (l; 5) .

0.25

Goi A 1a tiép tuyén cua (C) ké tr M (1; 5); ﬁ:(a;b) la vecto phap tuyén ciia A, voi
a’+b*>#0.PT cia A co dang; a(x—1)+b(y-5)=0<ax+by—a-5b=0.

Vi A tiép xtic v6i (C)nén d (1,A)=r < -5b) :J%c{a:Zb

Va® +b? a=-2b

Suy ra pt cac tt ciia (C) ké tir M (L;5) la 2x+y-7=0, 2x-y+3=0.

0.25

2X+y—-7=0 X=4
X—2y—-6=0 y=-1

o
2x—-y+3=0 Xx=-4
X—-2y-6=0 y=-5

Suy ra N(4;-1), P(—4;-5) hoac N(—4;-5), P(4;-1).
Vay M (15), N(4-1), P(=4;-5) hogc M (L5), N(~4;-5), P(4-1).

Toa dg cia N, P 1a nghiém cua :

0.25

Gidai hé phwong trinh:
F5x%- 26x2 + 4d4x - 20+ 5(1- y)y- 1- 4y =0 (1)
VXX~ 643X~ 1- \JBx + 3y + 4= 0 ()

ey 1)

iy-13 0

x?+x-6>0 . ix® 2
x- 1% 0 py> 1
6x+ 3y + 43 0

PT() < 5(x-2)" +4(x-2)" =5(y-1)/y-1+4(y-1) (3)

PK: 1 *)

0.25

Tir (*) suyra Xx—2>0 va y-1>0. Xéthamso f (t)= 5t° + 4t* trén O;+¥ ).
Taco f'(t)= 15>+ 8t;f'(t)> 0 voimoi t I (0;+¥ ). Do do, f(t) nghich bién trén
é();+¥ )

0.25




Suyra: PT(3) & f(x- 2)= f(\/y- 1)U X-2=+y-10y=x%- 4x+5.

Thé vao PT(2), ta duoc:
X2+ x- 6+ 3x- 1- /3x%- 6x+19=0
o X2+ x- 6+ 3Wx- 1= /3x%- 6x + 19

<3 (x* + x- B)(x- 1)= x*- &+ 17

0.25
< 3(x* + 2¢- 3)(x- 2)= (x*+ - 3)- 10(x- 2) (4)
2 2
Xt 2X2' SO 2X2' 3 _ 10 = 0 (do x=2 khong la nghiém ciia PT (4))
X - X -
2 _ -
X+ X8 o oa s 47 0y o 23 «/341Ux= 23 + /341
X- 2 2 2
Vay nghiém cua HPT da cho la: 0.25
y_ 3. 341 353- 19v/3418 , | ®3+ /341 353 + 193419
(cy) = fE 2 B (ay) = PR TR R
[} ]
10 Cho cdc sé thwe X, Y, 7 thupc doan g,B% va théa mén diéu kign x +y + 7 = 6.
Tim gid tri nhé nhit va lon nhdt ciia biéu thirc P = x° + 2y® + 7°.
3 3 3
6- 6 -
Taco x®+z°2 (x+2) =( ) nén P 2 2y3+—( ) :
4 4 4
Xétham s6 f(y)= 2y° + M voiy T &30 Taco f'(y)= §§3y2- (6- y)zt?nén 0.25
4 u 4 t
. Coos(2-1) o
f (y)= 0thiy = fthoamandleuklenyl &3y,
2p(2v2- 1)8  432(9- 442
vif(1)= 22 5(3)= 23 fE ( )zz ( ) aén GTNN cia f(y) Ia
4 4 73 49
0.25
432(9- 4v2)/ 49 khi y = 6(2v2- 1)/ 7. Vay GTNN cua P la 432(9- 4v2)/ 49
khi x =z =6(4- V2)/ 7;y = 6(2v2- 1)/ 7.
Taco (1- x)(1- 2)* 0 x*+2° £ 1+ (x+z- 1) .SuyraP £ 1+ 2y + (5- y)’
DAu “=" xay ra khi va chi khi X=1 hogc z=1. Khido y+z = 5 hode x +y = 5. Ma| 0.25
X,z £ 3nény? 2.
Xét g(y)=1+2y°+ (5- y)svc’ri yl &30 Ta c6 g'(y)= 3§2y2- (5- y)z‘é nén
0.25

g'(y)= 0thiy = 5(¥2- 1).Tirdo tim duoc n[qg]xg(y)=63 khi y=3.

Vay GTLN cua P 1a 63, dat dugc khi (X;y;2)=(1;3;2) hodc (X y;2)=(23;1).

.................... 7. S——






