SO GD&PT HA NOI PE THI THU THPT QUOC GIA LAN 2 NAM 2015

TRUONG THPT PA PHUC Moén: TOAN ‘
Thoi gian: 180 phut, khong ké thoi gian phat dé

Cau 1 (2,0 diém). Cho hiam s6 y = =2

(D.

a) Khao sat su bién thién va v& d6 thi (C) ctia ham sd (1).

b) Tim tat ca cac gia tri cia m dé duong thang y = —x + m cat d6 thi (C) tai hai diém phén biét.
Ciau 2 (1,0 diém). Giai cic phuong trinh:

a) cos3x+4sinx—cosx=0 b) 4*—4.2""-9=0.

Cau 3 (1,0 diém).

a) Tim phan 4o ciia s6 phic z, biét: z—(2+ i)z =3-2i.

b) Mot 16p hoc ¢6 16 hoc sinh nam va 24 hoc sinh nit. Hoi ¢6 bao nhiéu cach chon 5 hoc sinh di lam truc
nhat sao cho trong 5 hoc sinh dugc chon c6 2 ban nit va 3 ban nam.

1
Cau 4 (1,0 diém). Tinh tich phan [ = j x/1+3xdx.
0

A .2 R . r 1A n \ 2 x=2 y+1_z-3 <
Cau 5 (1,0 diém). Trong khong gian v6i hé toa do Oxyz cho duong thang A: 1 = > = > mat

phang (P): x—2y+z-2=0. Tim toa d6 giao diém ctia A va (P). Viét phuong trinh duong thing d nim

trong (P) ddng thoi cit va vudng goc véi A.

Cau 6 (1,0 diém). Cho lang try ABC.A'B'C"' c6 day ABC la tam gisc vudng tai B, BAC =60° . Hinh
chiéu vudng goc cia A' 1én mit phang (4BC) trung véi trong tdm G cua tam gidc ABC, goc giira duong

, , . Ta . .
thang AA' va mat phang (ABC) bang 60° va AG = \/—T . Tinh theo a thé tich khoi lang tru va cosin cua
goc gitra dudng thang 4C va mat phang (ABB'A").
Cau 7 (1,0 diém). Trong mit phang toa dd Oxy cho hinh binh hanh ABCD. Puong tron (C) ngoai tiép tam
gidc ABC ¢6 phuong trinh (x —2)? +(y —3)? = 25. Chan cac dudong vudng goc ha tir B va C xubng AC, AB
thir tu 1a M (1;0), N(4;0). Tim toa do cac diém 4, B, C, D biét tam giac ABC nhon va dinh 4 ¢ tung do
am.

4x% +82x +6y—1+1=y+84[y—1+12x

4x+\/4x2 +8x—y+5 +\/11+y—8x—4x2 =y
Cau 9 (1,0 diém). Cho a, b, x, y 1a cac $b duong thdéa man o’ +b° =2;x,y <4. Tim gia tri nho

Cau 8 (1,0 diém). Giai hé phuong trinh:

x*+2y*+24
xp(a® +b*)
- Hét
Thi sinh khong duoc st dung tai li¢u, can bo coi thi khong gidi thich gi thém.

nhat cia biéu thuc: P =

Ho vatén thi SINN t..oooiviiiieiieeeeeeeeeeeeeeee e SObA0 danh <o,



SO GD&PT HA NOI PE THI THU THPT QUOC GIA LAN 2 NAM 201
TRUONG THPT DA PHUC Mén: TOAN
HUONG DAN CHAM

5

1) Huéng dan ché{n chi néu mot cach giai voi nhirng y co ban, néu thi sinh lam bai khong theo cach
néu trong hudng dan cham nhung van dung thi cho du s6 diém timg phan nhu thang diém quy dinh.
2) Viéc chi tiét hoa thang diém (néu c6) trong hudng dan cham phai ddm bao khong lam sai léch

hudng dan cham va phai dugc théng nhat thyc hién véi tt ca giam khao.
3) Diém toan bai tinh dén 0,25 diém. Sau khi cong diém toan bai, giit nguyén két qua (khong lam

tron)

4) Vi cac bai hinh hoc (Cau 6 va Céu 7) néu hoc sinh khéng vé hinh phan nao thi khéng cho diém

phan do.
Cau Noi dung Piém
l.a | - Tap xac dinh: D =R\{1}. 0.25
- G161 han, tiém can:
limy = limy =-1= y=-1 1a dudng tiém can ngang cta d6 thi ham sd.
X—>+0  X—>—00©
lim y = +o0;lim y = —0 = x =1 1a dudng tiém can ding caa dd thi ham sb.
___________ X X
Taco y'=— ! 5 < 0,Vx € D = ham s0 nghich bién trén cac khoang (—oo;1) va (1;+00) 0.25
(x-1)
Béang bién thién: 0.25
X -0 1 + o0
y’ - _
-1 +o
Yy \ \
-00 -1
D6 thi 7 0.25
;hg .
1.b | Phuong trinh hoanh d¢ giao diém cua duong théng d:y=—x+m va dd thi (O)la 0.25

—x+2




x#1 x#1 0.25
& &
X x+mx—m=-x+2 X —(m+2)x+m+2=0 (1)
d cit (C) tai hai diém phan biét khi va chi khi (1) c¢6 hai nghiém phan biét khac 1, hay 0.25
1-m—-24+m+2+#0
5 S (m+2)(m-2)>0
(m+2)"—4(m+2)>0
[m >2 0.25
&
m<-=2.
2.a | cos3x+4sinx—cosx =0« -2sin2xsinx+4sinx =0 < sinx(sin2x—2)=0 0.25
sinx=0< x=kx(keZ) 0.25
2b y 2" = —1(loai) 0.25
4"-42"-9=04"-82"-9=0<
2°=9
Voi 2" =9= x=log,9. 0.25
3.a |Giast z=a+bi (a,beR). Tl gia thiét suy ra 0.25
. . . . . o . Ja+b=-3
a+bi—2+i)a-bi)=3-2i<>a+bi-2a+2bi—ai—-b=3-2i&
3b—a=-2
b=—§m=—qu%qm%éodm2M—§. 0.25
4 4 4
3.b | Sb cach chon 2 ban nit 1a CZ,, s cach chon 3 ban nam 1a C;, . 0.25
Viy s6 cach chon dugc 5 ban thoa man bai toan 1a C;,.C). =154560 (cach). 0.25
4 |Pati=V3x+l=r =3 4l=2di=3dxy | 025
x=0=t=lx=1=¢t=2 0.25
Y 2 0.25
Suy ra 1=jt 1 2¢dt
3 3
2 53\ 0.25
:zj'(f*_ﬁ)dt:% t__t_ :E
9 95 3, 135
5. | Goi M la giao diém cua A va (P), suy ra toa d§ cua M la nghiém cua h¢ 0.25
x=2 y+l1 z-3
1 2 -2
x=2y+z-2=0
x=3 0.25
Sqy=1=>M(G;1;]0).
z =
(P) ¢6 VTPT n(1;-2;1), A ¢6 VTCP u(1;2;-2). Tir gia thiét suy ra d c6 mot VTCP 1a 0.25
u_d’ - [n’;:| = (293:4)
' d nam trong (P) va cit A nénd di qua M suy ra phuong trinh duong thing d la: | 025

x=3 y-1 z-1
2 3 4




Goi M 1a trung diém BC, goc giira A4’ va mit phang (4BC) la A" 4G = 60° , suy ra chiéu

cao cua lang try 1a 4'G = AG.tan 60° = a\éﬁ'

bat AB=x,(x>0)= AC=2x,BC = J3x. Ap dung dinh li Pitago cho tam giac vudéng

3x2 x/§a2
2

2 2
ABMtaC(’):AMzz iAG =7L=x2+—:>x:a:SAB =
2 4 4 ¢

. Ttr d6 thé

3
Ta
tich cua lang truda cho la: V' =A4'G.S ygc = — (dvtt).
| Kéo dai CG cht 4B tai N, ké GE vudng goc voi AB (E thudc AB), ha GF vudng goc voi A'E

ABL A'G
(F thuoc 4 ’E). Ta co {AB Lop = ABL(A'GE)= 4B LGF = GF 1 (4BB'4).

Qua C ké duong thang song song véi GF cit tia NF tai H, suy ra H 1a hinh chiéu vudng goc
cta C trén (ABB’A’). Hay goc giita AC va mit phang (ABB’A’) 1a HAC.

DethayGE—%BM—— ! ! + L :i+i:£:>GF:a 7

BT GFE GE: Ga? &2 1 142 2J6

3\7a — cH 21

Suy ra CH =3GF = —=. Xét tam giac AHC vubdng tai H, c6 sSin HAC = ——=

26 AC 42
— J_

T @6 cos HAC =——

0.25

0.25




Ké tiép tuyén v6i dudng tron (C) tai 4. Ta c6 tir giac BCMN ndi tiép nén goc

ABC = AMN (cung bu vai goc NMC).
— -1 — -
Lai coO ABC = MAt = ESdAC , suy ra MAt = AMN . Ma ching ¢ vi tri so le trong nén

MN//At, hay I4 vudng goc véi1 MN
(7 1a tAm duong tron (C)).

Ta co MN(:’»;O),](Z; 3)=> Al :x=2. A 14 giao cta I4 va (C) nén toa d6 diém A 1a nghiém 0.25
h =2 {xzz;y:g A d A(2;-2)
cua hé . A c6 tung d0 am nén A(2;-2).
(x-2%+(y-3)" =25 |x=2y=-2
| PtAN: x—y—4=0. B la giao diém (khac 4) cua AN va (C) suy ra toa do cua B(7 ;3). | 025
Pt AM : 2x+ y—2=0. C la giao diém (khac A) cua AM va (C) suy ra toa do ctiia C(-2 ;6).
, XA + xC = XB + XD
-Ta co = D(-7;1).
Vit Ve =Y, +¥,
| Kiém tra didu kién AA4BC nhon théa man, vy do 1a cac diém can tim. || 0.25
(Néu khong kiém tra diéu kién nay, triv 0.25 diém).
PK: y>1x2>0;4x +8x—y+520;11+ y—8x—4x% >0. Pt (1) twong duong v6i 0.25
2
4x% +8V2x —12x= y—1+84y—1-6/y—1 @4%+4\/£—6x =y71+4,4/y—1 ~3/y-1
, t2
Xeéthamso f(6) ==+ 44/t =3t trén khodng [0;+).
Tacd f(t)=t +%—3, Vt>0. Theo BDT Co si, ta co 0.25
t
JAG)! —Z+L+L—3 >33/t L —~3=0,suyra f(¢f) dong bién trén [0;+w). Vay pt(1)
NI NN ’ o
twong duong véi: f(2x) = f(w/y—l) o2x=y-l o y=4ax? +1.
Thé vao (2) ta duoc: V8x+4 +12—8x = (2x—1)% (3). Ta ¢6: 0.25
03x£%:>—1£2x—1£2:>(2x—1)2 <4,
. 2 e o | 025
Lai co (\/8x+4 +J12—8x) —16+28x+4/12-8x > 16 = /8x +4 +/12-8x > 4
Viy Q)< VT =VP=4< x= % = y=10. KL: H¢ c6 nghiém (x;y) = (%;10}.
Ap dung bét dang thirc C6 si, ta co: 0.25




@ +a +1+1+1>5a" =542
b +b +1+1+1>53p"° =5b°

2 v x wl
Xét ham s6 P(x) == +2 +12 v6i xe(0:4] va y 12 tham sb. Ta co
2y x Xxy
2 5.2 2 52 ) »
P(x)=2 2); 24 4 2'2 24__ 82 <0,Vx e (0;4], vay P(x) nghich bién
2x°y 2x°y 2x°y

trén (0;4], suy ra P(x)> P(4) = 3 +%.
Y

s X 5 ) , 5 1. 5 1 1

Xét ham so ==—+=, trén (0;4],taco g'(y)=——+—-<-——+—=-—<0,
g(») 517 (0;4] g'y) R AN RY:

suy ra g(y)nghich bién trén (0;4] nén g(y)= g(4) =

ENJ N




