GIAO DUC VA PAO TAO PAKLAK DE THI THU - KY THI THPT QUOC GIA 2016
TRUONG THPT CUMGAR Mon: TOAN

Thoi gian 1am bai: 180 phut, khéng ké thoi gian phdt de

Cau 1 (2,0 diém). Cho ham s6 Y = X* —X* ¢6 dd thi (C) .Khao sat sy bién thién va v& dd thi (C)

Cau 2 (1,0 diém). Dya vao db thi (C) hay tim tit ca cac gi4 tri ctia tham s& K dé phuong trinh sau c6 bdn nghiém
thye phan biét 4x* (1-x*) =1-k.

Cau 3 (1,0 diém). Giai cac phuong trinh va bat phuong trinh sau

z2-1

a) log, (:(:2 - :1:) + logl (:17 + 4) =1, b) Giai bét phuong trinh 227*! < [éj ’
3

Cau 4 (1,0 diém) a) Tinhtich phansau | = | X(2+sin2x)dx.

O v [ Ny

x> —3x+6

b)Tim gia tri I6n nhat va gia tri nho nhat caa ham s6 f(x) = trén doan [2;4].

Cau 5: (1,0d) Trong khong gian vai hé toa do Oxyz, cho ba diém A(2;1;-3), B(4;3;-2), C(6;-4;-1). Chirng minh
rang A, B,C 1a ba dinh ciia mét tam giac vudng va viét phuong trinh mit cau tim A di qua trong tdm G cua tam
giac ABC.
Cau 6 (1,0 diém)

tana -1
2-cos2a

TN

a) Cho géc o thoa man 37” <a<2r VA cosa =— . Tinh gia tri biéu thic A=

ol

b) P6i vin nghé ctia nha trudng gdm 4 hoc sinh 16p 12A, 3 hoc sinh 16p 12B va 2 hoc sinh 16p 12C. Chon ngau
nhién 5 hoc sinh tir doi van nghé dé biéu dién trong 18 bé giang nam hoc. Tinh X4c suat sao cho 16p nao ciing c6 hoc
sinh duoc chon va ¢ it nhat 2 hoc sinh 16p 12A.

. 3a . .
Cau 7 (1,0 diem). Cho hinh chép S.ABCD c¢6 day la hinh vudéng canh a, SD = 5 Hinh chiéu vuéng goc H cua

dinh S 1&n mit phang (ABCD) la trung diém cua doan AB . Goi K 1a trung diém cta doan AD . Tinh theo a thé
tich khéi chép S.ABCD va khoang cach giira hai duong thing HK va SD .

Cau 8 (1,0 diém). Trong mat phang voi hé toa dd Oxy, cho tam giac ABC vudng tai A noi tiép duong tron (T)
¢6 phuong trinh: x* +y® —6x —2y +5=0. Goi H Ia hinh chiéu cia A trén BC. Puong tron duong kinh AH
cit AB, AC lan luot tai M, N. Tim toa d6 diém A va viét phuong trinh canh BC, biét duong thang MN c6
phuong trinh: 20x —10y —9 =0 va diém H c6 hoanh d6 nhé hon tung do.
2X°+xy’ +x =2y} +4x°y + 2y
Cau 9 (1,0 diém) Giai hé phuong trinh: { 2y? —x -2y —16 1 (x,yeR).
( ) pawong y _ Y= _[y+2 (\/m - 3)
X°—8y+7 2

Cau 10 (1,0 diém) Cho a, b, ¢ 1a céc sb thuc duong thoa man a+b+c=3. Tim gia tri I6n nhét cua biéu thirc

p_ 2 L, abc
3+ab+bc+ca | (1+a)(1+b)(1+c)

BT —
Thi sinh khong dwoc su dung tai ligu. Can bg coi thi khdng gidi thich gi thém.
Ho va 161 thi SitR:......cevveeeeeeenneeeeenennnnnn. ;86 bdo danh................uue.......




B. PAP AN VA THANG PIEM: (Bdp dn gom c6 7 trang)

=

Cau Pap 4n Diem
1
X= ——2
1 | +TXD:D=R, Daoham: y=4x° —2X, y=0 < .
X=—= 0,25*4
2
+ Két luan d@)ng bién, nghich bién, cuc dai, cuc tiéu
+ Gé6i han limy =Foo va bang bién thién
. X—>to0 B
+ D0 thi: Bing dang, tuong d6i chinh xac
+ Pua vé duge PT hoanh do giao diém: x* —x* = E
+ Lap luan dugc: S6 nghiém PT da cho chinh 1a sb giao diém cia (C) va dudng thing (d):
k-1
2 =—. 0,25*4
y 4
+ Lap luan dugce: YCBT < —% < % <0
+ Giaira dang 0 <k <1
(21 Tim gia tri I6n nhit va nho nhit. ..
diém 2 o5
iem) Taco f(x) lién tyc trén doan [ 2:4], f'(x):sz?) 0.25
(x-1
V6i xe[24], f'(x)=0<x=3 0.25
. 10
Taco: f(2)=4,f(3)=3,f(4)=€ 0.25
Vay I}wa(x)=3tmx=3; I\[Qil]xf(x)=4ta|x=2 0.25
iy kie z>1
iéu kién:
T l-4<x<0
, , 0,25
3a log, (:1: — :1:) —log, (:1: + 4) =1 log, (:1; - ac) = log, (ZL‘ + 4) +log, 3
< log, (x2 —:16) = log, [3(:1: + 4)} oSt = 3(36 + 4)
o2t —4r-12=0 <:>l: 7 (thoa man)
r=6 0,25
Vay phuong trinh ¢6 hai nghiém |z = —2;z = 6.
-1
1 0,5

‘ 3
b) Giai bat phwong trinh g2+l o (5]




Bat phuong trinh twong duong voi

2

=1 ) 0,25
3b | g2+l (2—3) 3 ool ol op 1< 4?41
o +2r<0e 2<2<0. Vay bat phuong trinh ¢6 tap nghiém |S = (—2;0) . 0,25
Cau 4. z
4 2
1 diem .
e phan sau | =_[X(2+Sln 2x)dx.
0
a z z z ™
2 2 L 2 2
Taco: | :J'Zxdx+jxsm 2xdx = XZ‘Z +jxsm2xdx :—+Ixsm2xdx 0,25
0 4
0 0 0 0
3 _ du = dx
Tinh J :Ixsin 2xdx bat ) = 1
0 dv = sin 2xdx V= —ECOSZX
0,25
Rt :
=1J Z—EXCOSZX +ch052xdx:£+isin2x _Z
2 o 2% 4 4 ., 4
Viy | = mi+r
) 4
b Tim gié tri I6n nhét va nho nhét. ..
2 — —
Taco f(x) lién tyc trén doan [ 2:4], f'(x)zﬂ
(x-1)?
V6i xe[24], f'(x)=0<>x=3 0,25*2
. 10
Taco: f(2)=4,f(3)=3,f(4):§
Vay I}g!‘? f(x)=3 taix=3; I\[Q;?]xf(x):4 taix =2
> Ta co: E(z-z-l)'TC(4-—5-2):3¢£:E-TC khong cing phuong=A; B; C I
(1,0d) - k) k) ) ) ) 4 _5 k) g u gp g 1 1 -p 0,25
thanh tam gic. Mt khac: AB.AC = 2.4+ 2.(-5)+1.2=0=> AB L AC suy ra ba diém A; B; C
\ , , - A 0,25
1a ba dinh cia tam giac vudng.
Vi G la trong tam cua tam giac ABC nén G(4;0; -2). Taco: AG = J6 0,25
Mt cAu cin tim c6 tim A va ban kinh AG =+/6 nén c6 pt: (x—2)? +(y —1)> + (2 +3)> =6 0,25
Cau 6. ) Cho géc e thod mé 37 - 4 cindistibe A tana -1
£ 2 a 0goCc g¢thoa man —< a < va cosa =—. Iinh gia tri b/t: = .
(1 diem ’ 2 Ot e e 2—C0s2a
2
) 4 9 . 3
Taco: sina=1-cos’o=1-| = | =— =sina=+=
a) 5 25 5
0,25
(0.5
. .3 . . 3
diém) Vi 7<0¢ <27 nén sma:—g
sin 3 32 7
= tana = 2% = 2 va cos2a = 2c08%q —1= 25 _1=_ 0,25

Ccosa 4 25 25




25

b)
(0.5
diém)

Doi vin nghé ctia nha truong gom 4 hoc sinh 16p 12A, 3 hoc sinh 16p 12B va 2 hoc sinh 16p 12C.
Chon ngau nhién 5 hoc sinh tir di van nghé dé biéu dién trong I bé giang nam hoc. Tinh Xac suat
sao cho 16p nao ciing c6 hoc sinh dugc chon va cé it nhét 2 hoc sinh 16p 12A.

0,5

Goi khdng gian mau caa phép chon ngau nhién la Q

S6 phan tir caa khong gian mau la: C; =126

Goi A la bién cb “Chon 5 hoc sinh tir di van nghé sao cho ¢ hoc sinh ¢ ca ba 16p va c6 it nhat 2
hoc sinh 16p 12A”.

Chi ¢6 3 kha ning xay ra thuan lgi cho bién cd A la

+ 2 hoc sinh 16p 12A, 1 hoc sinh 16p 12B, 2 hoc sinh 16p 12C

+ 2 hoc sinh 16p 12A, 1 hoc sinh 16p 12B, 2 hoc sinh l6p 12C

+ 3 hoc sinh 16p 12A, 1 hoc sinh 16p 12B, 1 hoc sinh 16p 12C

0,25

S6 két qua thuan lgi cho bién cd A la: C.C;.C2 +CZ.CZC,+C..C,.C; =T8.

Xac suatcantimla P :E = 13 .
126 21

0,25

Cho hinh chép S.ABCD c¢6 day 1a hinh vudéng canh a, SD :3—: . Hinh chiéu vudng goc H cua

dinh S 1&n mat phing (ABCD) 1a trung diém cua doan AB . Goi K 1a trung diém caa doan AD.
Tinh theo a thé tich khdi chép S.ABCD va khoang céch giira hai dwong thang HK va SD .

S

1,0

Tir gia thiét tacd SH 1a duong cao cua hinh chép S.ABCD va

a

SH =+/SD? —HD? =/SD? —(AH? + AD?) :\/(3—2"")2—(5)2—612 —a

0,25

e R . . 1 1 8
Dién tich ctia hinh vudng ABCD 1a @°, V seep = 3 SH.S oep = §a.a2 = %

0,25

Tur gia thiét tacé HK //BD = HK //(SBD)

Do vay: d(HK,SD) =d(H,(SBD)) (1)

Goi E Ia hinh chiéu vuéng gdc cia H 1én BD, F Ia hinh chiéu vudng gdc cua H 1én SE
Tacé BD L SH,BD 1 HE = BD 1 (SHE) = BD L HF ma HF L SE nén suy ra
HF 1 (SBD) = HF =d(H,(SBD)) (2)

0,25

+) HE = HB.sin HBE = %.sin 450 :%
+) Xét tam gidc vudng SHE co:

0,25




a——
SH.HE _ 4

HF .SE = SH.HE = HF = £ % -2 @)
\/(T)z +a’
£ T (L), (2), 3)taco d(HK,SD) =%.
7 | Timtoa do diém A va viét phuong trinh canh BC.
d(tng) (T) 6 tdm 1(3;1), ban kinh R = 5. A

Do IA=IC=1AC=ICA (1)
Puong tron dudong kinh AH cét BC tai
M= MH L AB=MH//AC(cung vudng 5

goc AB) = MHB=ICA (2)
Ta cO6: ANM =AHM (chin cung AM)

(3)
Tu (1), (2), (3) ta co:
Suy ra: Al vudng géc MN

0.25

=> phuong trinh duong thang IA 1a: x +2y—-5=0

Giaste A(5—2aja) elA.

Ma Ae(T)< (5-2a)* +a*-6(5—-2a)-2a+5=0<5a°-10a=0< {a -
a=

Véi a=2= A 2) (théa mén vi A, | khdc phia MN)

Voi a=0= A(5;0) (loai vi A, | cung phia MN)

0.25

9
Goi E 1a tam duong tron duong kinh AH= E € MN = E(t; 2t —Ej

Do E la trung diém AH = H(Zt -1 4t —%J
—AH=|20-2:40-28 | TH=| 20— 4438
10 10

Vi AH 1 HI = AH.IH = 0 <> 20t2 —%t 82956 0

1 13 (thda man)
5°5

28 :H[sl 17

t="o
25 25 25

t:§ :>H(
5
=

] (loai)

Voi t=

o6

J (théa mén)

U‘IIOO

-1l

0.25

alw! ol|B

Ta co: H{:

U'llCD

j = BC nhan n=(2;1) laVvTPT

—>phuong trinh BC la: 2x+y—-7=0

0.25




Cau9
1 diém)

2x3+xy? +x=2y> +4x°y + 2y 1)
Gidi hé ph inh: Z_x-2y-— .
X°—8y+7 2

+) PKXD: x> -1 (¥)

+) pt) © (x=2y)+(2x° —4x°y) + (xy* =2y ) =0 (x=2y)(1+2X* + y) =0 = x = 2y 0.25
Vi 1+2x*+y? >0, VX, y
Thé vao (2) duoc:
X
2(5)—x—x-16 2
2 (x Y\ = X"—4x-32 Iy
X2_4X+7 _(E+Ej( X 1—3)®m—(x+1)( X+1—3)
N 0,25
(x—8)(x+4) (x+1)(x-8)
_Ax+7 Jx+1+3 | x# (3)
x> —4x+7 x+1+3
+) x=8=y=4 (tm).
+) pt(3) = (VX+1+3)(x+4) = (x+1)(x* ~4x+7)
@(\/x+1+3)[(\/x+1)2+3}:[(x—2)+3}.[(x—2)2+3} (4)
+) Xéthamsé f(t)=(t+3)(t*+3) véi teR c6 f'(t)=3(t+1) 20, VteR
nén f (t) dongbiéntrén R . 0.25
+) Mapt(4) o6 dang: f (Vx+1)= f (x-2)
X>2
Dods (4) ©Vx+l=x-2< ,
X+1=X"-4x+4
>2
@{Xz o x5+ 8 (T/IM)
X —=5x+3=0 2
+) Vi x:5+\/1_3:>y=11+\/1_3 0,25
2 4
Vay hé da cho c6 tap nghiem (x;y) 1a: T :{(8;4); £5+;/E;11+4\/Ej}
Cau 10. | Cho a, b, ¢ 12 c4c s6 thuc duong thoa man a+b+c=3. Tim gi4 tri 16n nhat cua biéu thuac
1 diém)
2 abc
P= +3
3+ab+bc+ca Y\ (1+a)(1+b)(1+c)
Ap dung Bét dang thac (X+ Y + z)2 >3(xy+yz+12x),VX,y,z€ R taco:
(ab+bc+ca)’ >3abc(a+b+c)=9abc>0
— ab+bc+ca>3yabc 0.5
10 '

Ta co: (1+ a)(1+ b)(1+ C) > (1+ \3/6le)3 ,Va,b,c > 0. That vay:
(1+a)(1+b)(1+c)=1+(a+b+c)+(ab+bc+ca)+abc>

1+ 33/abc +33 (abc)2 +abc = (l+ 3/abc )3




2 Yabc
(revae) 1edas o

Khido P <

pat {/abc =t. Vi a,b,c>0 nén O<abcs(

3
a+b+cj _1

0,25

2 N t?
3(1+t3) 1+t2’
2t(t-1)(t° -1

=Q'(t)= (1+t3)2 (1+t2>2 >0, Vte(0;1]

Xéthamsé Q =

te(O;l]

Do ham s6 déng bién trén(0;1] nen Q =Q(t) <Q(1)

Tu (1) va(2)suyra P < g

S
6

(2)

0,25

5
Vay maXP:E,datduqc khi va chi khi: a=b=c=1.

0,25




