TRUGNG DAI HOC VINH PE THI THU THPT QUOC GIA NAM 2015
TRUONG THPT CHUYEN Mén: TOAN ‘
Thoi gian lam bai: 180 phut, khong ké thoi gian phat de

x+2

x+1°
a) Khao sat sy bién thién va v& dd thi (C) ciia ham sb da cho.

Cau 1 (2,0 diém). Cho ham s6 y =

b) Tim m dé duong thang d:y = —%x+m cit d6 thi (C) tai 2 diém nam vé hai phia cta truc
tung.

Cau 2 (1,0 diém).
a) Giai phuong trinh sin 2x + 2sin? x = sin x + cos x.

b) Goi z, 1a nghiém phirc c6 phan 4o am cua phuong trinh z* +2z+3=0. Tinh 4= ‘le‘
Cau 3 (0,5 diém). Giai phuong trinh 2" +327* -7 =0,
> , 3
Cau 4 (1,0 diém). Giai bit phuong trinh 1++/x—1 (\/ﬂ ~3Jx— 1) > ().

4
Céu 5 (1,0 diém). Tinh tich phan [ = Ix(l +sin 2x)dx.
0

Ciu 6 (1,0 diém). Cho hinh chop S.ABCD c6 ddy ABCD la hinh thang vudng tai 4 va B,
BC =2A4B =2A4D =2a. Goi E 1a diém d6i xting véi A qua D, M 1a trung diém cua BC. Biét rang
canh bén SB vudng goc voi mit phiang day, goc giita hai mit phing (SCE) va (ABCD) bang 45°.
Tinh theo a thé tich khdi chop S.AMCE va khoang cach gitra hai duong thang AM, SD.

Cau 7 (1,0 diém). Trong mit phing voi hé toa dd Oxy, cho hinh chit nhat ABCD c6 AB=2BC,
B(7; 3). Goi M 1a trung diém ctia doan AB, E 1a diém dbi xtng véi D qua 4. Biét raing N(2; —2)
1a trung diém cua DM, diém E thudc duong thang A :2x— y+9 =0. Tim toa do dinh D.

Cau 8 (1,0 diém). Trong khong gian voi hé¢ toa do Oxyz, cho diém M (-3;1; 2) va mat phfmg
(a):2x+2y+z—7=0. Tim toa d6 diém H 1a hinh chiéu cta M Ién (o). Viét phuong trinh mit
cau (S) tim M, biét rang (a) cit (S) theo giao tuyén 1a mot duong tron c6 ban kinh bang 4.

Ciau 9 (0,5 diém). An va Binh tham gia mot ky thi, trong d6 c6 2 moén thi tric nghiém la Vit ly va
Hoba hoc. Pé thi cia m&i mén gom 6 ma khac nhau va cac mén khac nhau c6 méa khac nhau. Dé

thi duoc sip xép va phat cho cac thi sinh mot cach ngau nhién. Tinh x4c suit dé trong 2 mon thi
d6 An va Binh c6 chung dung mot ma dé thi.

Cau 10 (1,0 diém). Cho céc s6 thuc duong x, y, z théa man x* + y* +z* =3. Tim gia trj nho nhat

P=(x+y)\/1+ 222 +\/z2+%+\/m.

z 2xy+z°

cua biéu thirc

Ghi chi: BTC sé tra bai vao cac ngay 20, 21/6/2015. Pé nhin duwoc bai thi, thi sinh phai nép lai
phiéu du thi cho BTC.

Chiic céc em hoc sinh dat k&t qué cao trong Ky thi THPT Qudc gia ném 2015 /



TRUONG DPAI HOC VINH PAP AN PE THI THU THPT QUOC GIA NAM 2015

TRUONG THPT CHUYEN Mén: TOAN; Thoi gian lam bai: 180 phit
Cau Pap an | Piém
a) (1,0 diem)
Caul. | 1°. Tap xac dinh: R\ {-1}.
(2,0 | 2° Sy bién thién:
diém) | x Gigi han, tiém can: Tacé lim y=+0 va lim y=—-o. Do d6 dudng thing x=—1
x> (1) x> (1)
1a tiém can dimg ciia do thi (C).
Vi lim y= lim y=1 nén dudng thang y =1 1a tiém can ngang ctia o thi (C). 0,5
X—>—00 X—>+00
* Chiéu bién thién: Ta c6 y'= _—12 <0, véimoi x=-1.
(x+1
Suy ra ham s6 nghich bién trén méi khodng (—oo; —1), (=1 +o).
Bang bién thien:
—0 -1 + 00
) - -
+ 00
v ~_ S~ 1
3°. Do thi:
Do thi (C) cit Ox tai (-2; 0), cit Oy tai 0,5
(0; 2); nhén giao diém I(—'l; 1) cua ) \
hai duong ti€ém cén lam tam doi xang.
1 1
-2\ -1 O X
b) (1,0 diém) o
Duong thang d cat (C) tai 2 diém nam ve hai phia cta truc tung khi va chi khi phuong
trinh = 2 = —lx +m c6 hai nghiém trai diu 05
x+1 9
< x?+(B-2m)x+4—2m =0 co hai nghiém trai ddu khac —1
””” P=4-2m<0
= &S m>2.
1-3-2m)+4-2m=0 0,5
Vay gia tricuam la m > 2.
a) (0,5 diém)
Cau 2.
w | trome 6
diém) Phuong trinh da cho tuong duong voi

2sin xcos x +2sin’ x = sin x + cos x

<> 2sin x(cos x +sin x) = sin x + cos x




tanx =—1 x:—%+kﬂ

=

sinx+cosx=0
=

0,5

2sinx =1 in _1 T Sm
B sIx=3 X=—+k2m, x="+k2r.
6 6
A A \ . /4 Vs b4
Vay nghi¢m cua phuong trinh 1a x = —Z+k7r, X = €+k27r, X = ?+k27z, keZ.
b) (0,5 diém)
=—1++2i
Ta c6 22+22+3:0<:>{Z Vai
SN 0
2
Suy ra z, =—1-+/2i. Do d6 Az‘(—l—ﬁi) =|-1+2421}=3.
Cau 3. Phuong trinh da cho tuong duong véi 2"+1+23—x—7=0
(Q,S +\? ¥
diém) ©2(27) -7.27+3=0
1 0,5
2" =— {x:—l
= 2
23 x=log,3
Véy nghiém cua phuong trinh la x = -1, x =log, 3.
Dicu kién: x>1.
C(ﬁluo4- Pit a=+x—1,b=2x, khido a>0,b>2 va b* 24> =2.
’ 2
diém) % NP 3 b* -2a* 3
Bat phuong trinh trd thanh 1+a(b—3a) 20 < +a(b—3a) 20
2 a’ ? a aY "
<:>(b2—2a2) +4a(b-3a)’ 20 <|1-25| +47[1-32] 20.
b b b
N a A . 5 \ 2)\2
bit tzz,tZO, bat phuong trinh tré thanh (1—2t ) +41(1-31)" >0
"""""""""""""""""" 104 — 1087 +400 —4—1<0
 (2t-1)(526 - 28> + 6t +1) <0
& (2t =1)((526 =28t +6)+1) <0
0,5
< 2t-1<0, vi t>0 va 52> —28t+6> 0.
Suyra Yl <l o il <Var e d(r—l) <2x o x<2.
V2x 2
Két hop didu kién, suy ra nghiém cta bit phuong trinh 1a 1< x < 2.
Chu 5. 404
aI:O Taco [ = dex+fxs1n2xdx. (D)
diém) 0 0 0,5
4 z 2
Tinh [, =dex=lx2 2z ()
) 3




______________________________________________________________________________________________________________________________

oy . z 0.5
L= cos2x 4+J-cos2xdx:sm2x 421 3)
2 5 2 4 4
0 0
2 2
7o 1 7" +8
T (1),2)va(3)suyra [ =—+— =
(1), (2) va (3) suy 2 2
S Tacd CE L (SBC) suyra
Cau 6. e
(1,0 ((SCE). (4BCD)) = SCB = 45"
diem)
Suy ra SB=BC =2a.
Khi d6 0.5
1 1 ala+2a
Vs assce ==SB.S ycr ==-2a ( 5 ) =a’
TacoAM /CDnén
d(AM, SD)=d(AM, (SDC))=d(M, (SDC)):%d(B, (SMC)). (1)
Tam giac BDC c6 trung tuyén DM bang mot nira canh dbi dién BC nén BDC =90". Ké
BH 1 SD tai H. Tacé CD L BD, CDJ_SB:>CDJ_(SBD):>CDJ_BH.
Tur d6 suy ra BH 1 (SCD). (2) 0,5
Trong tam giac vudng SBC ta co
1 11 1 13 2a+3
— + = + = f— BH = . 3
BH?> BS* BD* 4da° 24’ 4a’ 3 ®)
T (1), (2), (3) suy ra d (AM, SD) :%.
. T A2 -y +9=0 Trvu(')'c hét, ta chimg minh ’NE 1 NB.
Cau 7. bat AB=2BC =2a, taco
(1,0 NE NG - (ND + DE (N + 1B
diém) NE.NB =(ND + DE )(NM + MB)
= ND.NM + ND.MB + DE.NM + DE.MB
4 M B(T; 3) 4V 4 o L | 05
=—| —= | +—=.a.cos135 +2a.—=.cos45
. %)% 7
N2; -2 2 2
I & . & e,
2 2
D c Suy ra NE 1 NB.
Do d6 NE:x+y=0= E(-3; 3).
Goi I/ =BNNAD. Ké MH // AD (H € BI). Tacé NI = NH, HI = HB. Suy ra
- . -5=3(x,-2
BN =3NI = b ):1(1; —EJ.
—5=3(y,+2) 33 05

Lai c6 DI:MH:%AI. Suy ra EI =5ID = D(1; -5).

Luwu y. Hoc sinh c6 thé dat AB =x, AD = ;/ Biéu thi hai vecto NE, NB qua X, ;/ Tur do

dé dang suy ra NE.NB =0.




Cau 8.

(1,0
diém)

x+3 y-1 z-2

Suy ra ban kinh cia mit cau (S) 1a R =+/3% +4° =5,
Vay (8):(x+3) +(y—1) +(z-2) =25.

Cau 9.
(0.5
di€ém)

Sb cach nhan ma dé 2 moén thi cua An 1a 6.6 = 36.

Sb cach nhan ma dé 2 moén thi cua Binh 13 6.6 = 36.

Suy ra s6 phan tir cia khong gian mau la |Q| =36.36=1296.
Goi A 1a bién ¢ “An va Binh c6 chung ding mot ma d¢ thi”.
Kha nang 1. An va Binh c¢6 chung ma dé thi mén Vat 1y.

S6 cach nhan mi dé thi ciia An va Binh 1a 6.6.5 =180.

Kha nang 2. An va Binh c¢6 chung ma dé thi mon Hoa hoc.
S6 cach nhan mi dé thi ciia An va Binh 1a 6.6.5=180.

Suy ra s két qua thuan loi cho 4 1a |Q ;| =180 +180 = 360.

[, _360 _5

Suy ra xac suat P(A
g (4= Q] 1296 18

—=0,2778.

0,5

Cau 10.

(1,0
diém)

Ta co P=\/(x+y)2+2(x2;;/) +\/zz+%+\/m
Z

x7y 2xy+2°

oo 5 e
.8}

Xét cac véc to u—(x+y, BT Sl
y

z

Ap dung bét déng thirc |&| +|§| > |Z¢ +y, taco

J(x+y>z+(g+£j+Jzz+(ﬁf>J<x+y+z)z+[£+£+£j

y z x oy z

2 2 2

=\/(x+y+z)2+2[l+l+lj 2\/(x+y+z)2+(Lj +[l+l+lj

X y z X+y+z X y z
2
2\/18+(LJ .

X+y+z
Suyra P>, |18+ b PEYEES gy + x”“
x+y+z 2xy +z* Xty+z

batr=x+y+z, 0<t<,/3 x2+y +zz)=3 Khi ddé P> /18+—+\/§

Xét ham sb  f(f) = hg+§l+J_ véi 0<t<3. Ta COf,(t)_\/2t+9t—-54\/_
2362427 +9

F'()<0, v6imoi 0<¢<3. Suyra f(£)= f(3)=1+3/3.

Suy ra gié tri nho nhit ciia P 1a 1+ 343, datkhi x=y=z=1.

0,5

0,5




