SO GIAO DUC VA PAO TAO HA NOI PE THI TUYEN SINH PAI HQC NAM 2012
Mo6n: TOAN Khoi A .
Trwong THPT chuyén Ha N§i - Amsterdam Thoi gian lam bai 180 phut, khong ké thoi gian phat dé

PHAN CHUNG CHO TAT CA THI SINH (7 diém)
CAUI (2 diém) Cho ham s6 y =x’ —3x” +3mx+1-m ¢6dd thi (C,).
1. Khao sat su bién thién va v& d6 thi ham sd khi m=0.
2. Tim cac gia tri cua tham s0 m d€ ham so ¢o6 cuc tri, dong thoi duong thang di qua hai di€m cuyc tri tao véi duong
thing A: 3x+y—8=0 mdt goc 45°.
CAUII (2 diém)
1. Gidi phuong trinh: sin S =lsin l+3—x .
10 2 2 10 2
2. Tim cic gia tri ciia m dé phuong trinh: x* + (1 —x’ )3 =m c6 nghiém trén R.

In2

CAU I (1 diém) Tinh tich phan: 7 = j
0

X

l-e
1+¢e*
CAU 1V (1 diém) Cho hinh chép S.ABCD c6 ddy ABCD 14 hinh chit nhat v6i 4B =a, AD = 2a, canh SA vudng gbc

a3

v6i day, canh SB l4p v6i day mot goc 60°. Trén canh SA ldy diém M voi AM = Mt phang (BCM ) cét canh
SD tai N. Tinh khoang cach giita hai duong thiang 4B, SC va tinh thé tich khdi chép S.BCNM.
CAU V (1 diém) Cho céc s6 duong x,y,z théa man: x(x—1)+y(y—1)+z(z—1) < g Tim gi4 tri nhé nhét cua:

1 1 1
=t —.
x+1 y+1 z+1
PHAN RIENG (3 diém): Thi sinh chi lim mt trong hai phin (Phén A hoiic phin B)
A. Theo chwong trinh chuin
CAU VlLa (2 diem)
1. Trong miat phing Oxy cho tam gidfc ABC vudng can tai A. Biét ring canh huyén nim trén duong thing

d:x+7y-31=0, diém N(l;%j thuoc duong thing AC, diém M(2;—3) thudc dudng thing AB. Xac dinh toa

d¢ cac dinh cua tam giac ABC.

2. Trong khong gian toa do Oxyz cho hinh ling try ding tam gidic ABC.A'B'C' voi A(0;-3;0), B(4:0;0),
C(0;3;0), B'(4;0;4). Goi M la trung diém cia A'B'. Mit phing (P) di qua hai diém A, M va song song voi
BC',(P) cit A'C' tai diém N. Tinh d¢ dai doan MN.

z—2i

CAU VILa (1 diém) Tim s6 phitc z thoa mén hai diéu kién: |z+1-2i] =z +3+ 4 va == 1 mgt s6 thuin éo.
zZ+1

B. Theo chwong trinh ning cao

CAU VLb (2 diém)

1. Trong mit phing toa d Oxy cho dudng tron (C) X+ " =2x+4y+2=0. Goi (C") 1a duong tron c6 tim
I(5:1) va cit dudng tron (C) tai2 diém M, N sao cho MN =+/5. Hiy viét phuong trinh ctia (c).

2. Trong khéng gian toa d0 Oxyz cho hinh lap phuong ABCD.A'B'C'D' céc dinh 4(0;0;0),B(1;0;0), D(0;1;0)
va A '(0;0;1). Goi (P) la mat phing thay d6i, luon chira dwdng thing CD', @ 1a goc giita mit phing (P) va mat
phing (BB'D'D). Tim gia tri nho nhét cia .

log, x+3,/5—log, ¥y =5

CAU VIL b (1 diém) Giai hé phuwong trinh: .
3/log, x—1—log, y=—1

Hét
Thi sinh khong dugc sir dung tai liéu, can b coi thi khong giai thich gi thém.
Hovaténthisinh: .......................oceeevievveevn....: SO bao danh: ............




TRUONG HA NOQI - AMSTERDAM PAP AN — THANG PIEM

‘ PE THI THU TUYEN SINH PAI HOC NAM 2012
PE THI THU PAI HQC Mon: TOAN, Khéi A

DAP AN — THANG DIEM

Ciu Ddp dn | Piém

1. (1 diém) Khdo sdt sw bién thién va vé do thi ham sé khi m =0 (Tém tdf)

m=0=y=x"-3x"+1.
e Tap xac dinh: R.

e Su bién thién:

Béng bién thién:

N
/
\

e D) thi: 1d

Cﬁq |
2 diém)

>\

2. (1 diém) Tim m dé dwong thing di qua 2 diém cu tri tao véi A géc 45°
Dé ham s6 ¢6 2 diém cyc tri thi phuong trinh y'(x) = 3(x2 -2x+ m) =0 ¢6 2 nghiém

phan biét <:>A'y, =9(1—m)>0<:>m<1. Goi A(xl;yl),B(xz;yz) 1a 2 diém cue tri

cia (C, ), ta co: y(x)=%(x—1)y'(x)+2(m_1)x+1_ Thay toa do cua 4, B vao

0,5

A : =2(m—-1)x, +1 ’
dang thurc nay, cha y rang y‘(xl):y‘(xz):() ta Cé:{yl (m=1)x,

¥, =2(m—-1)x,+1

=>d:y= 2(m —1)x+1 1a duong thang di qua 2 diém cyc tri ctia ham sb.

Puong thang d c¢6 vecto phap tuyén nﬁ = (2m —2;—1), duong thang A ¢ vecto phap
tuyén n, =(3;1).Ta

‘n, 7, \6 (m—1) 1\ 0,5

Bl fmm

< 4m’ —11m+6=0 < m== (loai nghiém m =2).

co:cos(d,A)=cos45" =

W

1. (I diém) gidi phwong trinh luong gidc

1




Cﬁuﬁ 11
(2 diém)

[_Jr_j (1). bat ;:i—”—£:>£:3——t thay vao phuong

. (37 x 1 .
sin| ———=|=—sin
10 2 2 0o 2 2 10

1 1 . . )
trinh (1)= sins =—sin T3 3—ﬂ—t < sint =—sin (7 —3t) < 2sint =sin3¢
2 10 10 2

0,5d

) t=kr
sint=0
& 2sint =3sint—4sin’ t < sint(4sin2t—1):O<:{

= 1
4sin’t—-1=0 cos2t:§

4 14
Giai ra ta duoc nghiém: x:3?7[+k7r;x:?ﬁ+k2ﬁ;x:?ﬁ+k2ﬁ(keZ).

0,5d

2 (I diém) Tim m dé phwong trinh c6 nghiém

A . n o . - T T .
bicu kién —1<x<1. Bat x =sin¢ voi te[—g;a}: sin’f+cos’t=m

Détu=cost:>0£u£1:>f(u)=1—u2+u3=m

=0
f(u)=-2u+3u* =0 =

u=—

Taco f(0 )—lf( j —=;f(1)=1. Suyra ;—;Smsl.

1d

Céu III
(1 diém)

2.
3
2y _ ln2 in2 and( ) n2
I:£1+exdx: ( ex+1]dx _([dx 2! o =In2-2In(e +1)0

:3ln2—2ln3:ln(§j.

1d

Cau qIV
(1 diém)

H 13 hinh chiéu cia 4 trén SD, qua H ké
HK //CD(K € SC), qua K ké
KL//AH (L€ AB)= KL la doan
vuong goc chung cua 4B va SC. Do d6
khoang cach gitta AB va SC chinh bang
do dai KL = 4H.

® ViS4 L(4BCD)= SBA=60"=
SA = ABtan 60° = a+/3. Trong tam gidc

e N vuéng SAD: SD=/S4* + AD* =a\[7.

va L _ L U _ . ASAD :2a\/ﬁ_

AH?* AS®  AD? JAS? + AD? 7

0,5d

Goi O 1 tam hinh chit nhat ABCD, G la giao diém cua SO va MC, ké BG cat SD tai N
thi BCNM la thiét dién ctia hinh chép S.ABCD va (BCM).

Goi V,V,,V, lan lugt la thé tich ctia cac hinh chép S.4BCD, S.ACB va S.ACD;

con V'V, ,V, lan luot 1a thé tich cta cac hinh chép S.BCNM,S.MCB va S.MCN. Dé

. 1 VYV +V, LV, _1SM SN
thay V, =V, ==V. Xéttiso: —=——2=—| L+2 (1+
2 14 v 2\V v, "2 54 SD

SN _SM_2 . VS Sy v
SD S4 3 V.9 9

j Chu y

rang, vi AD//BC = MN//AD =

0,5d




3
v =%SA.SABCD :é.a G223

3 3
poo3 2008 1003 gy
3 9" 3 27

2
Cé:32:(\/x+l ! +1/y+lﬁ+\/z+l ! ]SA(x+y+Z+3)
y+

Vx+1 z+1
> 9 o TRy 2 2 2 4 X 1a
CauV | = A>——— Matkhic gia thi€t < x* +)° +z° —(x+y+z)<—. D¢ dang
<R X+y+z+3 3
(1 diém) |
ching minh duge x* +y* +2z° > §(x+y+z)2 , nénnéu tadit r=x+ y+z thi 1d
1 2 4 \ ~ \ A 1 . < A A
gt —t£§<:>0<t£4 (vi x,y,z duong). Hon nita ham s6 y:: nghich bién nén
+
. +y+z=4
Az—g—:g.Dwiz"x@wac>x rre c>x:y:z:i.
4+3 7 x+l=y+1l=z+1 3
1. (I diém) Xdc dinh toa dé cdc dinh ciia tam gidc ABC
C6 2 phuong trinh dudng thing qua M va tao voi d mot goc 45° 1a:
d 4x+3y+1=0va d,:3x-4y-18=0.
Truong hop 1: Chon AB 1a d, = B(—4;5). Ta c6 duong thang AC:3x—4y+7=0.
Tir do suy ra A(-1;1),C(3;4).
3 19 1d
Truong hop 2: Chon AB 1a d, = B(10;3),A(4;—5);C(—5;5].
2. (1 diém) Viét phwong trinh mdt phéang (P) va tinh d¢ dai MN
Ciu | Tacd: 4'(0;-3;4), C'(0;3;4). M 1a trung di€m ctia 4'B' nén M(2;—§;4). Mat
VlLa 2
2 o R I 3 . .
(2 diém) khac: AM:(2;§;4), BC'=(-4;4;4). (P) c6 vtpt n, cing phuong véi vecto
1d
| AM,BC"|=(~6;24;12) = chon n, =(1;4;-2) = (P):x+4y—2z+12=0. (4C")
] —
diqua A4 va co vtep u :gAC':(O;l;O): (AC):x=0;y=-3+t;z=4(¢t €R) thay
vao PT cia (P)=1=2= N(0;-1;4) :>MN=g.
Gia st z=x+ yi. Theo baira tacé [x+1+(y—2)i|=|x+3+(4-y)i
<:>(x+1)2 +(y—2)2 :(x+3)2 +(y—4)2 & y=x+5.
. —2i x+(y=2)i xX*—(y=2)(y-1)+x(2y-3)i .
Cau | 86 phito w222 _XH=2)0 X =(v )2(y ) f( Y23 1 mot sb do
VILa z+i x+(1-y)i X +(y-1) 1d
(1 diém) xz—(y—z)(y—l)zo
&2y-320,x° +(y—1)2 >0 (*) @x:—%;y:?. Vay z:—%+§i.

y=x+5

L. (I diém) Viét phwong trinh dwong tron




Dudng tron (C) ¢6 tam I(1;-2), ban kinh R =+/3; dudng tron (C') c6 tam
1'(51), bankinh R'. Khid6 11'=5;
Goi M, N 14 giao diém ciia (C) va (C"), theo gia thiét MN =+/5. Goi H 14 giao diém

Ciu cua MN va Il"'. Tacb: MH:HN=£.
VLb 2
(2 diém) Trong tam giac AI'"MH ta c6 1d
2
R eI D YEI T B
2 4
:I'H:?:HI':H'—HI:S—?. Suy ra
MI'=~HI "+ MH?* =28 -5J7 =R'=
(C):(x=5) +(y-1)" =28-5V7.
2. (1 diém) Tim min ¢
Cé6: (BB'D'D) la: 1(x—1)+1(y—0)+0(z—0)=0 hay x+y—1=0. Gia su mat
phang (P) c6 vipt njz(a;b;c), (az +b* +c? >0). Ta co C—D':(—I;O;l). Do
CD'C(P):Z.C—D'zﬁcazc. 1d
nan, b 2
cosQ = ‘q i - Ja+5) . Ma (a+b)2 z[iﬁa+1.b) S(l+1](2a2+b2)
‘n‘.np \/2(2a2+b2) V2 2
:>c0sq0£73:>g02300. Vaymin ¢ = 30".
\ >0,y>0 >2 =/ -1 >
Pidu kién {x Y @{x patd Vot :{” 0.
log,x>1,log, y<5 0<y<243 v=[5-log, y >
Cau . . u’+3v=4 , u=v
VILb | Hé tré thanh =>u’-v'-3(u-v)=0s ) 1d
(1 diém) v +3u=4 u+v=3

x=4

y=81

THl:u:v:u2+3u—4:0<:>{
u=-4

@uzl.Giéiraduoc{

TH 2 : u+v=3, déthidy TH ndy vd nghiém.




