TRUONG PAI HOC VINH PE THI THU THPT QUOC GIA NAM 2015 - LAN 2
TRUONG THPT CHUYEN Mon: TOAN ‘
Thoi gian lam bai: 180 phut, khdng ké thoi gian phat de

X—2
x-1
a) Khao sat sy bién thién va vé d6 thi (H ) cia ham sé da cho.

Cau 1 (2,0 diém). Cho ham s y =

b) Viét phuong trinh tiép tuyén cta (H ) biét rang tiép tuyén c6 hé s6 goc k =1.
Cau 2 (1,0 diém).

. « e sin o + 2cos®
a) Biét rang so thyc a thoa mén tan o = 2. Tinh gi& tri cua biéu thirc A= a—-osal
cosa +2sin” o

N A ’ 3 ~ A 2 N A
b) Tim s0 phurc z théa mén |z| =2 va z + o la s6 thuc.
+1

> / 2 2X
Cau 3 (0,5 diém). Giai bat phuong trinh 8.2 >(J§) .

Cau 4 (1,0 diém). Giai phuong trinh V4 —x2 + 2x* —4x® + 4x% = (x—1)* +1-

X|.
Cau 5 (1,0 diém). Tinh dién tich ctia hinh phang dugc giéi han boi db thi ham s6 y = xIn(3x +1),
truc hoanh va hai duong thang x =0, x =1.

Cau 6 (1,0 diém). Cho hinh ling tru ABC.A'B'C' c6 AB=2a, AC—a, AA'=2 210 BAC

, BAC =120°.
Hinh chiéu vudng goéc ciia C' 1én mat phiang (ABC) 14 trung diém cia canh BC. Tinh thé tich khdi
lang tru ABC.A'B'C' theo a va tinh s6 do goc gitra hai mat phang (ABC) va (ACC'A").

Cau 7 (1,0 diém). Trong mit phang véi hé toa do Oxy, cho tam gidc ABC c6 trong tam G(%; %j

tam dudng tron ngoai tiép 1(L;—2), diém E(10; 6) thudc dudng thing chira trung tuyén ké tir A va
diém F(9;-1) thuoc duong thang BC. Tim toa do cac diém A, B, C biét B ¢6 tung dd bé hon 2.

Cau 8 (1,0 diém). Trong khong gian véi hé toa do Oxyz, cho diém M (-2; 1 0) va dudng thing
X=2 y-1 z-
1 1 2
sao cho MN =+/11.
Cau 9 (0,5 q‘iém). Mat hop chira 12 vién bi kich thude nhu nhau, trong d6 c6 5 vién bi mau xanh
duoc d;’lnh ) t}‘r 1 déq 5, CQ 4 vién bi mau d6 dugce danh so tir 1 dén 4 Vé{ 3 vién bi mau vang duoc
danh so tr 1 dén 3. Lay ngau nhién 2 vién bi tir hop d6. Tinh xac xuét d€ hai vién bi dugc lay vira
khac mau vira khac so.

A 1. Lap phuong trinh mat phang (P) qua M va chita A. Tim toa d¢ diém N thuge A

Cau 10 (1,0 diém). Gia st x,y,z la cac sb thyc khong am théoa man Xy + yz + zx = 1. Tim gié tri
nhé nhét cia biéu thirc

1 1 1 5
P= Ty + v + - +E(x+1)(y+1)(z+1).
Hét

Ghi ch(: 1. BTC sétra bai vao cac ngay 25, 26/4/2015. Dé nhdn duwoc bai thi, thi sinh phdi nép lai
phiéu du thi cho BTC.
2. Thi thir THPT Quéc gia lan 3 sé dwoe t6 chire vao chiéu ngdy 16 va ngay 17/5/2015. Dding ky
du thi tai Van phong Truong THPT Chuyén tir ngay 25/4/2015.



TRUGNG DAIHOC VINH DPAP AN PE THI THU THPT QUOC GIA NAM 2015 - LAN 2
TRUONG THPT CHUYEN Moén: TOAN; Thoi gian Iam bai: 180 phat
Cau Pap an | Piém
a) (1,0 diém)
Caul. | 1° Téap x4c dinh: R\{1}.
(2,0 | 2° Sy bién thién:
diém) | * Gjgi han, tiém cén: Ta co lim y =400 va limy=—0. Do d6 duong thang x =1 la tiém
X—1" x—1*
can dung cia do thi (H).
Vi lim y= lim y =1 nén dudng thing y =1 I tiém can ngang cua do thi (H). 0,5
X—>—00 X—>+00
* Chiéu bién thién: Taco y'= W >0, véimoi x =1
X —
Suy ra ham sé dong bién trén mdi khoang (—; 1), (1 + ).
* Bang bién thien:
X |—o0 1 + 00
y' + +
+ o0
y|l1—" 1
/
— 00
3°. Do thi:
D6 thi (H) cét Ox tai (2; 0), cat Oy tai (0; 2); nhan giao diém 1 (1; 1) ciia hai duong
y
0,5
2
|
Ol 1 2 X
tiém can lam tam dbi ximg.
b) (1,0 diém)
Taco y' :W’ Vi moi x#1. Vi tiép tuyén c6 hé sb goc k =1 nén hoanh do tiép
X —
0 05
diém 1a nghiém cta phuong trinh )2 =1, hay (x —1)2 =l { )
*)V6i x =0 tacd phuong trinh tiép tuyén y=x+2.
*) VGi x = 2 ta co phuong trinh tiép tuyén y = x — 2. 05
Vay co hai tiép tuyéna y=x+2 va y=x—2.
a) (0,5 diém)
Cﬂunz' R6 rang cosa # 0, chia ca tir sé va mau sb ciia A cho cos’a ta duoc .
(Y 0,0




diém)

tana(1+tan2a)+2 25+2 4
T 1t+tan’a+2tan’a 5416 7

b) (0,5 diém)

Giastr z=a+hi, (a,beR). Suyra z+%=a+bi+$=a+l+(b—l)i.
+1

s 4 2 \ A 7
Tur gia thict z+-—— la so thuctaco b =1.

1+i 0,5
Khidé |7|=2fa+i|=2Va’+1=2<a=+3,
Vay sé phire can tim 13 z =~/3+i va z = —/3 +1.
Bat phuong trinh d4 cho tuong duong voi
C%U 3. 2% 2 5 0% o 291 5 2 o 3 +1- X7 > X 05
0.5 S x2-2x-1<0e1-+2 <x<1++/2.
diém)
A *) Pidu kién: 4-x* >0 -2< x<2.
Cau4. | Phyong trinh d4 cho twong duong véi
(110 2
diém) [X|+a—x" =x* - 2x—23|(x* - 2x) +2. (1)
2
Taco (|x|+\/4— xz) =4+2[x|V4-x* 24, véimoi x e[-2;2].
0,5
Suyra |X|+v4-x* 2 2,véi moi x €[-2;2]. (2)
Déu déng thirc ¢ (2) x4y ra khi va chi khi x =0,x =+2.
bit Ix* —2x =t. D& dang ¢6 dugc t € [-1;2], voi moi x €[-2;2].
Khi d6 vé phai cua (1) chinh1a f(t) =t*-2t*+2, te[-1 2].
t=0
Taco f'(t)=3° -4t=0< 4
3
- . 4 22
Honnira, talai c6 f(-1)=-1, f(0)=2, f 3727 f(2) =2
Suyra f(t) <2, véimoeite[-12]. .
Do d6 o
X2 —2x - 23(x? ~2x)" +2<2, voi moi x [-2;2]. 3)
Déu déng thirc ¢ (3) xay ra khi va chi khi x=0,x =+2.
Tu (2) va (3) ta ¢d nghiém cua phuong trinh (1) & x =0,x =+ 2.
Vay phuong trinh da cho ¢6 nghiém x =0, x =+2.
Cht y rang xIn(3x +1) > 0, véi moi 0 < x <1. Khi d¢ dién tich hinh phing can tinh 1a
Cau 5. 1
(1,0 S = | xIn(3x +1)dx.
diém) ! (3x+1) 05
bat u=In(3x+1), dv=xdx. Suyra du= 3 1dx, v==x.
X+
Theo cong thic tich phan tirng phan ta c6
2 1
0,5

1 1
Szilen(3x+1) —EJ. X dx=|n2—lj.(3x—1+ 1 jdx
2 o 233x+1 6 3x+1

0




Cau 6.
(1,0
dieém)
Goi H 1a trung diém BC. Tir gia thiét suy ra
C'H L (ABC). Trong AABC ta co 05
2
S 0 :%AB.AC.sinlzo‘) -4 ;/5
BC? = AC*+ AB* —2AC.ABc0s120° = 7a*
—BC=ay7 =CH = %
— C'H =+/C'C?-CH? =¥.
[ < . 333
Suy rathé tich lang tru V =C'H.S ;. = i
Ha HK LAC. Vi C'H L(ABC)= duongxién C'K LAC |
= ((ABC), (ACC'A")=C'KH 1)
(AC'HK vudng tai H nén C'KH < 90°).
Trong AHAC tacd HK = 2Sunc = Shec = aV3
AC AC 2 0,5
~wg _ C'H ~en 0
=tanC KHZWZ:L:)C KH =45", (2)
Tir (1) va (2) suy ra ((ABC), (ACC'A')) = 45"
Ghi chi: Thi sinh c6 thé tinh d6 dai AH va suy ra AAHC vudng tai A désuyra K = A,
. . .2 < N X=3+7t
Cau 7. Goi M la trung diém BC. Phuong trinh GE hay AM l1a 4x-7y =0 < y =244t
1,0 '
d(iém) Goi M (3+7m;2+4m). Taco
IM =(7m+2;4m+4); FM =(7m-6;4m+3).
Vi IM L FM nén 05

IM.FM =0
< (Tm+2)(7m—6)+(4m+4)(4m+3)=0
< m=0.

Suyra M (3;2).




Giasa A(3+7a;2+4a). Vi GA=-2GM tadugc a=-1. Suyra A(—4;-2).
Suy ra phuong trinh BC : x+2y—-7=0= B(-2b+7; b) € BC (diéu kién b < 2).
b=1

b =3 (ktm)

Suyra B(5;1) = C(1; 3) (vi M la trung diém BC).

Vi 1B =IA nén (-2b+6)° +(b+2)° =25<:{

0,5

Cau 8.
(LO
dieém)

A covicp u, =(1-1 2) va A(2; L 1) e A= MA=(4; 0; 1)
= vipt n, =[q m] =(-L 7; 4)
Suyra (P):-1(x+2)+7(y-1)+4z=0< x-7y—4z+9=0.

N eA= N(t+2—t+1 2t+1). Khido MN =/(t +4)? + (-t)* + (2t +1)° =~/11
& 6tP +12t+6=0<t=-1. Suyra N(L 2;-1).

Cau9.
(05
diem)

S cach lay hai vién bi tir hop 14 C2 = 66.
S6 cach 13y ra hai vién bi gom 1 vién mau xanh, 1 vién mau d6 va khac s6 1a 4x 4 =16.

S6 cach 13y ra hai vién bi gom 1 vién mau xanh, 1 vién mau vang va khac s6 1a 3x4 =12.

S6 cach 1ay ra hai vién bi gom 1 vién mau do, 1 vién mau vang va khac s6 1a 3x3=9.
Nhu vay so cach lay ra 2 vién bi tir hop vira khac mau vira khac s6 1a 16 +12+9 =37.
Suy ra Xac suat can tinh la

P= 37 ~ 0,5606.
66

0,5

Cau 10.

(LO
dieém)

Giasir z=min{x,y,z}. bat x+§=u>0,y+§=v>0. Khi d6 ta co

2

2
x2+zzs(x+§j =u2;y2+zzs(y+§j =V?;

2 2
X2 +y? s(x+§j +(y+§j =u+v2

Chl y rang véi hai s6 thuc duong u,vta ludn c6
1 14 1 1_ 8
2

1)

—+=>——Vva S+ .
u v u+v u® ve o (u+v)

(2)

Tir (1) va 4p dung (2) ta duoc
1,1 .1 1 11
X +y? Yy +zr P4x® ut+Vv Vo

4 N 6 _ 10 _ 10 @)

_(u+v)2 (u+v)2 (u+v)2 (x+y+z)2

\Y

Mat khac ta co
(x+1)(y+1)(z+1)=xyz+(xy + yz+2x)+ (X +y+2)+1
=XYZ+X+Y+Z+22X+Yy+2+2. (4)

0,5




Dit X+Yy+2z=1t>0. Xét ham sb f(t)=i—?+gt, t>0.

Taco f’(t)=—%+g, t>0.

Suyra f'(t)=0<t=2; f't)>0=t>2;, f'(t)<0=0<t<2

Suyra f(t) > f(2)=%véimoit>0.

Tu (5) va (6) taduge P > ? , dau dang thirc xay rakhi x = y =1,z = 0 hoic cac hoan vi.

Vay gia tri nho nhit caa P 1a ?

(6)

0,5




