SO GIAO DUC VAPAO TAOSONLA  KY THI THU THPT QUOC GIA 2016 LAN 2

TRUONG THPT THUAN CHAU Mon thi: Toan
Dé gom 01 trang Thoi gian: 180 phat.

Cau 1 (1,0 diem). Khao sat su bién thién va vé do thi ham s6'y = x3 — 3x2 + 2

Cau 2 (1,0 diem). Cho ham sd'y = % c6 do thi (C). Viét phuong trinh tiép tuyén véi dd thi (C€)
tai diém thudc (C) cé tung dd bf?mg 4.

Cau 3 (1,0 diém).

a) Giai phwong trinh 2.4 + 6* = 9*

b) Giai bat phwong trinh log%(Sx -2) - log%(6 —-5x)<0

Cau 4 (1,0 diém). Tinh tich phan

s

2
I = f(3x2 + 1 — sinx)dx
0

Cau 5 (1,0 diém). Trong khdng gian véi hé truc toa do Oxyz, cho mat phéng P):x—y—2z—
1 =0 va hai diém A(2;0;0), B(3; —1; 2). Viét phuong trinh duong théng A di qua A va vudng
gbc voi mat phang (P). Viét phreong trinh mat cau (S) tam I thudc mat phang (P) va di qua ba
diém A, B va diém goc toa do 0.

Cau 6 (1,0 diém).
a) Giai phuwong trinh: cosx + sin4x — cos3x = 0

b) Trong dot thi thtt dai hoc lan 1 nam hoc 2015 — 2016 do Poan treong THPT Thudn Chau t6
chttc c6 5 em diém cao nhat va bang nhau khdi A trong d6 c¢6 3 nam va 2 nit, khdi B c6 5 em
diém cao nhat va bang nhau trong d6 c¢6 1 nam va 4 nit, khdi C ¢ 5 em diém cao nhat va bang
nhau trong d6 c6 4 nam va 1 ni, khéi D cé 5 em diém cao nhat va bang nhau trong d6 c6 2 nam
va 3 nir. Hoi ¢6 bao nhiéu cach chon mdi khdi mot em dé€ khen thuong ? Tinh xac suat dé co6 ca
hoc sinh nam va hoc sinh n&t dugc khen thwdng.

Cau 7 (1,0 diém). Cho hinh chép S.ABCD ¢ ddy ABCD 1a hinh thoi canh a. Mt bén SAD 1a tam
gidc déu nam trong mat phang vudng goc véi ddy, SC = az_\/E. Tinh thé tich khoi chop S.ABCD va
khoang céach gitta hai duong thang AD, SB theo a.

Cau 8 (1,0 diém). Trén mat phéng toa do oxy cho tam gidc ABC vudng can tai A. Goi M 1a trung
diém BC, G la trong tam tam gidc ABM, diém D(7; —2) la diém nam trén doan MC sao cho
GA = GD. Tim toa do diém A4, lap phuong trinh AB, biét hoanh d¢ cua diém A nho hon 4 va AG
c6 phwong trinh 3x —y — 13 = 0.

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

Ve+14+/(x+ Dy -2)+x+5=2y+,y—2
x-8)(y+1) _ x,y€R
x2—4x+7 (y—Z)( x+1—3)
Cau 10 (1,0 diém). Cho céac sO thuc a, b, ¢ thudc [4; 6] va théa man diéu kiéna + b + ¢ = 15. Tim
gia tri 16n nhat cua biéu thic
B a’b® + b%c? + c%a® + 30abc+180 1

b= ab + bc + ca —%abc
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Cau Dép an Diém
Khao sat sir bién thién va vé do thi ham s6'y = x3 — 3x% + 2
+) Tap xdcdinh D = R
+) S bién thién
- Chiéu bién thién: y = 3x% — 6x = 3x(x — 2) 0,25
y=0e 120
Ham s dong bién trén (—oo; 0) va (2; +o0)
Ham s6 nghich bién trén (0; 2)
- Cuec tri: Ham s6 dat cuc daitaix = 0,y.p = 2
Ham s6 dat cuc tiéu tai x = 2,y = =2 0,25
- Gidi han:
lipy = 4o Jim y = =
- Bang bién thién
x —00 0 2 + oo
y’ + 0 - 0 +
2 + oo
1 / \ / 0,25
—0 -2
0,25

+) Do thi
Do thi ham s6 di qua diém A(1;0)

» <

v
>




Cho ham s6'y = g c6 do thi (€). Viét phuwong trinh tiép tuyén voi d6 thi (€)
tai diém thudc (C) cé tung do be‘ing 4.

x+2

x_1=4:>x+2=4x—4=>x=2 0,25
3
y = (X _ 1)2 0,25
y'(2) = -3 0,25
Phuong trinh tiép tuyén can tim la:
y=-3x—-2)+4 0,25
Hayy = —3x + 10
a) Gidi phuwong trinh 2.4* + 6* = 9*
[(2)
S
24 + 6% =9* 2. (—) (—) —-1=0
* “>\3 * 3 | (2)" 1 0,25
1\3) =2
(5) =g=x=tos:(5) = x = ~1om:2
=) =-ex=log:(z) e x =—log:
S 2 ’ 0,25
Vay phuong trinh c6 nghiém x = —logz 2
3
b) Giai bat phuong trinh log1(3x — 2) —log1(6 — 5x) < 0
3 3
Diéu kién: % <x< g
(.2 6
VOIE <x< g,log%(3x -2)— log%(6 —-5x)<0 0,25
& log1(3x — 2) < log1(6 — 5x)
3 3
©3x—2>6—-5x8x>8eox>1
N . . T 6 0,25
Vay bat phuong trinh ¢6 nghiém la: 1 <x < ¢
7
I = f(3x2 + 1 — sinx)dx
0
3 7
I = f(sz + 1)dx —fsinxdx 0,5
0 0
= (x3 + x)|2 + cosx|? 0,25
ST LT
=g 73 0,25

Trong khong gian vdi hé truc toa d6 Oxyz, cho mat phéng P):x—y—2z—
1 = 0 va hai diém A(2;0;0), B(3; —1; 2). Viét phuong trinh duong théng A di
qua A va vudng géc véi mat phang (P). Viét phuong trinh mat cau (S) tam I
thudc mat phang (P) va di qua hai diém 4, B va diém gdc toa d6 0.




Puong thang A ¢ phuong trinh la:

x=2+t -
y=-t A(2;0;0) =L-L-2)
z = —2t
| 0,25
(P) :
Gia str tam mat cau la I(a; b; ¢)
Theo gia thiét bai toan ta co:
a—b—-2c=1 0,25
{ (a—2)2+b*+c?=a?+b%+c?
(a—3)2+B+1)2+(c—2)2=a?+b*+c?
a—b—-2c=1
S { a=1
(a—3)2+MB+1)?2+(c—2)2=a?+b* + c?
b=-2c
S [ a=1
3+ (b+1)%+ (c—2)% =b>+c?
b=-2c
L. a = 1 0,25
34+ (=2c+ 1)? + (c —2)? = 4c? + ¢?
b=-2c
S a=1
34+4c®?—4c+1+c?—4c+ 4 =5c?
b=-2c a=1
1= a=1 ©ib=-2=1I101; -2;1)
8c—8=0 c=1
Ban kinh mat caula: R = \/(1 —2)24+44+1=46 0,25
Mat cau can tim c6 phuong trinh la:
0,25
(x—12+@y+2)2+(=Z-1)?%=6
a) Giadi phuong trinh: cosx + sin4x — cos3x = 0
Phuong trinh da cho twong dwong voi cosx — cos3x + sindx = 0
& 2sinx.sin2x + 2sin2x.cos2x =0
& 2sin2x(sinx + cos2x) = 0
. 0,25
sin2x =0
& 2sin2x(=2sinx +sinx +1) =0 = | ST 11
sinx = ——
2
+)Voisin2zx =0 2x =kn © x = k%,k EZ
0,25

+)Véisinx=1<:>x=§+k2n,kEZ




L x=—%+k2n
+) VOisinxg = —- & ™ kel
X =—++ ki1
6

Vay phuong trinh ¢6 cac cong thitc nghiém 1a :

T
- - x=—g+k27r
x=—; x==—+k2m; 7 Jk€EeZ

2 2 X=?+k27'[

b) Trong dot thi thtr dai hoc 1an 1 ndm hoc 2015 — 2016 do Poan treong THPT
Thuan Chau t8 chttc c6 5 em diém cao nhat va bang nhau khéi A trong d6 c6
3 nam va 2 nit, khdi B ¢6 5 em diém cao nhat va bang nhau trong d6 c¢6 1 nam
va 4 nit, khoi C ¢6 5 em diém cao nhat va bang nhau trong d6 c6 4 nam va 1
nit, khdi D c6 5 em diém cao nhat va bang nhau trong d6 c6 2 nam va 3 nit.
Hoi c6 bao nhiéu cach chon mdi khdi mot em dé khen thudéng ? Tinh xac suat
d€ c6 ca hoc sinh nam va hoc sinh n&t dwoc khen thudng.

Khoi A : 3 nam va 2 nix

Khoi B: 1 nam va 4 ni

Khoi C: 4 nam va 1 ni

Khoi D: 2 nam va 3 nit

S8 cach chon mdi khéi thi 1 hoc sinh d€ khen thuong la:
n(Q) = 5.5.5.5 = 625

0,25

Goi A la bién cd: “Co ca hoc sinh nam va hoc sinh ntt d€ khen thudng”

Suy ra A 1a bién ¢6: "Ca 4 hoc sinh dwgc khen thuong déu la nam hodc déu la

nit'".
n(A) =3.1.42 +2.4.3.1 =148

S8 cach cach chon moi khoi 1 em dé€ khen thudng trong d6 co ca nam va nit la
635 — 48 = 577 cach.

Xac sudt d€ cd ca hoc sinh nam va hoc sinh n&t dwgc khen thuong la:

P(A) = 77 _ 0,9232
625

0,25

Cho hinh chép S.ABCD c6 ddy ABCD la hinh thoi canh a. Médt bén SAD 1a tam

5. Tinh thé tich
khéi chép S. ABCD va khoang cach giita hai dwong thang AD, SB theo a.

gidc déu ndm trong mat phang vudng goc voi dy, SC =

Goi H la hinh chiéu vudng gdc cua S trén (ABCD) ta cd H la trung diém AD.

_ a3

SH
2

Xét tam gidc SHC vuodng tai H ta co

HC =+/SC? —SH? = —
2 4

3a? 3a2_\/§a
2

Xét tam gidc DHC ; DH =3

0,25




_ pHr4Dct-HCE Sra -
cos HDC = =4 =

2DH.DC B Za
2
.7 A aZ\/§
Suy ra tam gidc ADC déu canh a, suy ra Sygcp = — 0.25
Suy ra thé tich khoi chép S.ABCD 1a :
1 1 aV3 a*/3 a3
V=_SH'SABCD = =, = —
3 3° 2 2 4
d(AD,SB) = d(AD, (SBC)) = d(H, (SBC))
S
A
H
D
B
> B
C 0,25
Do tam giac ACD la tam giac
déunén CH L AD = CH 1 CB
BC L CH
{BC | oy = BCL(SHO
Trong mat phang (SHC) ké HK L SC tai K ta co
HK 1 SC
{HK 1 pe = HK L (SBO)
Do dé:d(AD,SB) = HK.
Xét tam giac SHC vuong tai H
1 1 1 1 1 8 3a? a3  aVvé
_ - 4 - % 2 _ 2% _ _
AKZ - Hs? THC? 3 Taa T3 T HK =g k==
4 4
0,25

A _ a6
Vay: d(4D,SB) ==
(C6 the'tinh HK = 3 5C)

(Co thé’tinh khodng cdch céin tim theo cong thirc thé'tich).

Trén mat phéng toa do oxy cho tam gidc ABC vudng can tai A. Goi M la trung
diém BC, G la trong tam tam giac ABM, diém D(7; —2) la diém nam trén
doan MC sao cho GA = GD. Tim toa do diém 4, lap phuong trinh AB, biét
hoanh d¢ ctia diém A nho hon 4 va AG c6 phuwong trinh 3x —y — 13 = 0.




Tinh khoang cach tir diém A dén duong

thing AG x—y-13=0
3.7 +2 — 13|
d(D,AG) =222 2 _ 10
(D,AC) =157

Xéc dinh hinh chiéu ctia D trén AG.

Ta c6 tam gidc ABC vudng can dinh A nén 0,25
tam giac ABM vudng can dinh M D(7,-2)
Suy ra GB = GA Theo gia thiét GA = GD
nén tam gidc ABD ndi tiép duong tam G A c
ban kinh GA.
Ta c6: AGD = 24ABD = 90° suy ra DG L AG suy ra GD = /10
Suy ra tam gidc AGD vudng can dinh G suy ra AD = 2v10
Tim diém A ndm trén duong thang AG sao cho AD = 2v/10
Gia st A(t; 3t — 13)
AD = 2¥V10 & (t —7)? + (3t — 11)? = 20 0.25
© t? — 14t +49 + 9t* — 66t + 121 -20 =0
4:»10t2—80t+150=0@t2—8t+15=O@Efg
Véit = 3 suy ra A(3; —4)
Tim s6 do goc tao boi AB va AG.
—__ NA NM 3NG 3NG 3NG 3
cosNAG = — = = = = =
AG AG  AG  JANZ+NG? +INGZ+NG? V10
Gai stt duong thang AB c6 vecto phap tuyén 7i = (a; b) taco: 0.25
[3a — bl 24 p2 2 2 2
= < 9a® + b* — 6ab =9a“ + 9b° & 8b* + 6ab =0
VaZ +b2.432+12 10
b=20
ad PR
TH1:b=0chona=1syran=(1;0)suyradB:x—3=0
|7 - 3|
d(D,AB) = ———=4>+V10=d(D,AG
) NG \l (D, AG)
TH 2: 4b = —3a chon7 = (4; —3) suyra AB:4(x —3)—3(y+4) =0
©4x—-3y—24=0 0,25

|4.7 + 3.2 —-24] 10

Vi6+9 5
Trong hai treong hop trén xét thay d(D, AB) > d(4,AG) nén AB:x —3 =0
Vay: A(3; —4),AB:x —3 =0

d(D,AB) = =2<+10

Giai hé phuong trinh

Ve+14+/(x+ Dy -2)+x+5=2y+,y—2

x-8)(+1) —
);2—4j+7 =0 -D(x+1-3)




« A A, X 2 _1
biéu kién: { y =2

Xét phuwong trinh: Vx + 1+ /(x + D(y —2) +x +5 =2y + [y — 2

Dit a=+Vvx+1=0
“b=yJy—-22=0

ta dwoc phuong trinh:a +ab+x+1=2y—4+b>b

oa?—20+ab+a-b=0oa>—b>+ab—b> +a—b=0 0,25
o (a—b)a+b)+bla—b)+(a—b)=0
o@-b)(a+2b+1)=0<a=0»b
Tir phuong trinh (1) ta ¢6 Vx+1=,/y —2 © y =x + 3 thay vao phuong
trinh (2) ta dwoc
(x—8)(x+4)
T ax 17 =(x+1DHWx+1-3)
(x—8)(x+4)_(x+1)(x—8)
x*—4x+7 Vx+1+3 0,25
x =8
o x+4  x+1
x2—4x+7 x+1+3
Tiép tuc giai phwong trinh
x+4 o x+1
x2—4x+7 x+1+3
S x+dHVx+1+3)=(x+1)K>—4x+7)
e ((x+1D+3)(Vx+1+3)=((x—2)+3)(x*—4x+4+3)
o (VE+T +3)(Vat1+3) = ((x—2)2+3)((x—2) +3) 0,25
Xétham so f(t) = (t2+3)(t+3)=t3+3t2+3t+9,t =0
f()=3t2+3t+3>0,t >0
Do d6 ham s6 f(t) dong bién trén [0; +oo)
Tef(Vx+1)=f((x-2) oVx+1=x-2
Giai phuong trinh
= _ . x =2
x+1=x 2(:){x+1=x2—4x+4
X2—5x+3=0 " 2
+)V(’)’1x=8:>y=11 0,25
4 Voix = 0B 5y - UHD

Vay h¢ phuong trinh da cho c6 nghiém la:

5++/13 11+\/ﬁ>
2 2

(8; 11).<

10

Cho cdac so thuc a, b, ¢ thudc [4; 6] va thoa man diéu kién

a+ b+ ¢ = 15. Tim gid trj 16n nhat ctia biéu thitc




p a’b? + b?c? + c%?a? + 30abc + 180 B iabc
ab + bc + ca 20
+) (ab + bc + ca)? = a®b? + b?c? + c?a® + 2ab®c + 2a*bc + 2abc?
= a®b? + b%*c? + c%a? + 2abc(a + b + ¢) = a’*b? + b*c? + c?a? + 30abc
Do dé 0,25
b (ab + bc + ca)? + 180 _ iabc
ab + bc + ca 20
+) Bién d6i cac dai lwong khac cta bai toan theo dai luwong
t=ab+ bc+ca
Thit nhat:
(a-4)b-4)(c—-4)=>0 (ab—4a—4b+16)(c—4) =0
© abc — 4ac — 4bc + 16¢c — 4ab + 16a+ 16b — 64 > 0
S abc—4t+16(a+b+c)—64>0< abc—4t+176 >0 0,25
< abc =2 4t — 176 © —abc < -4t + 176
Suy ra:
b (ab+bc+ca)2+180_iabc< t2+180_1t+ﬁ
ab + bc + ca 20 - t 5 5
=P <it+@+ﬁ
-5 t 5
Thw 2:
(a—6)(b—6)(c—6)<0o (ab—6a—6b+36)(c—6)<0
& abc — 6ac — 6bc + 36¢c — 6ab + 36a +36b — 216 < 0
S abc—6t+36(a+b+c)—216<0
& abc —6t+ 324 <0 © abc < 6t — 324
Kéthop: {076 2 ¢~ 170 = 4t - 176 < 6t — 324
=>2t=>2148=>t > 74 0,25
Thw 3:
152 =(a+b+c)? =a?+ b%? + c? + 2(ab + bc + ca)
=%(a2+b2—2ab+b2+c2—2bc+c2+a2—2ca)+3(ab+bc+ca)
1
=§[(a—b)2+(b—c)2+(c—a)2]+3t23t
Suyrat <75
Xét ham s
f) =ft+@+ﬂ,t € [74;75]
5 t 5
o180 _ 42900 0.25
5 t? 5t2
f()=0=t=+15




Suy ra f (t) < 0,t € [15;16]

Do d6 ham f(t) nghich bién trén [15; 16]

suy ra f(t) < f(15),t € [15;16]

Gia tri 16n nhat cuia biéu thic P la:

180 44
o+ =35

P =35khia=4,b =5,c = 6 hoidc cic hoan vi cua (4,5, 6)

£(15) =§.15+




