TRUONG THPT CHUYEN - DPHSP PE THI THU PAI HQC VA CAO PANG NAM 2010
HA NOI Mén thi: TOAN ‘
Dé so 18 Thoi gian: 180 phut (khong ké thoi gian phat de)
I. PHAN CHUNG (7 diém)
2x-1

Cau I (2 diém): Cho ham s6 y =

x—1~
1) Khao sat sy bién thién va v& d6 thj (C) cia ham sb.
2) Lap phuong trinh ti€p tuyén cua do thi (C) sao cho ti€p tuyen nay cat cac truc Ox, Oy lan luot tai cac di€m A va
B thoa man OA = 40B.

Cau Il (2 diém):

sin x +cos x

1) Giai phuong trinh: —— +2tan2x+cos2x =0
SIN X —COS X

FyA+y)+x*y 2+ y)+x° -30=0
2) Giai h¢ phuong trinh: 2y( ») yz( e
xy+x(I+y+y)+y—-11=0
1

X 1+
CaulIl (1 diém): Tinhtichphan: 1= [— —dx

01+\/;

Cau IV (1 diém): Cho ling tru dimg ABC.A’B'C’ ¢6 ddy ABC la tam giac vudng voi AB = BC = g, canh bén AA' =

. —_— 1 — . )
a+/2 . M Ia diém trén AA’ sao cho AM = 5AA' . Tinh thé tich cta khéi t dién MA'BC'.

Cau V (1 diém): Cho cac sb thuc duong a, b, ¢ thay ddi luén théa mén a + b + ¢ =1. Chirng minh rang:
a’+b b +c c’+a
+ + >2.
) ) b+c c+a a+b
II. PHAN TU CHON (3 diém)
1. Theo chwong trinh chuin
Cau VLa (2 diém):

1) Trong mit phing véi hé toa dd Oxy, cho didm E(-1; 0) va dudng tron (C): x> +y> —8x—4y-16=0. Viét

phuong trinh dudng thing di qua diém E cét (C) theo diy cung MN c6 d6 dai ngin nhat.
2) Trong khong gian véi hé toa dd Oxyz, cho 2 diém A(0; 0; 4), B(2; 0; 0) va mat phang (P): 2x+y—-z+5=0. Lap

\ . \ . s . 5
phuong trinh mat cau (S) di qua O, A, B va c¢6 khoang cach tur tam I cua mat cau dén mat phang (P) bang T .
6

Céu VILa (1 diém): C6 bao nhiéu sb tu nhién gém 7 chir sb, biét ring chit sb 2 c6 mit dung hai lan, chit s6 3 c6 mat
dung ba 1dn va cic chit s6 con lai c6 mat khong qua mot 1an?

2. Theo chwong trinh ning cao

Cau VLb (2 diém):
1) Trong mit phang v6i hé toa dd Oxy, cho tam giac ABC cén tai A, biét phuong trinh dudng thing AB, BC lan luot
la: x+2y—5=0 va 3x—y+7=0. Viét phuong trinh dudng thing AC, biét rang AC di qua diém F(1;-3).

. . ez . 1 -1
2) Trong khong gian voi hé toa do Oxyz, cho hai diém A(1; 5; 0), B(3; 3; 6) va duong thang A: % _YT

Tim toa do diém M trén A sao cho AMAB c6 dién tich nho nhat.

Cau VILD (1 diém): Tim tat ca cac gia trj cua tham sé a dé phuong trinh sau c6 nghiém duy nhét: logs (25" - logsa)=x
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) Huwéng din:
I. PHAN CHUNG

Cau I: 2) Gia st tiép tuyén d cua (C) tai M(x,;y,) cdt Ox tai A va Oy tai B sao cho OA = 40B.

) B 1 . 1 1
Do AOAB vuong tai O nén: tanA = o8 =— = Heé s0 goc cua d bang — hodac —— .
OA 4 4 4

3
, . : ! : I I 1 |%o=" (yozgj
HésogocciadtaiM la: y (x0)=——2<0 =>y(x))=—— & G 5
(o -1 T ( _éj
0= Yo =
2
A ek £ . a1 1 3, . 1 5
Vay ¢0 hai ti€p tuyén thoa man la: yz—z(x+1)+§ hoac yz—Z(x—3)+§
CauII: 1) Diéu kién: cos2x#0.PT < —(sinx+cosx)2 +2sin2x+c0s?2x =0 < sin®2x —sin2x =0
sin2x =0 v
& x=k—.
Lin2x=1 (logi) ~ * 772

2) He PT & xy(x+ ) + 27y (x+y) =30 PN {xy(X+y)(x+y+xy)=30
xy(x+y)+xy+x+y=11 xy(x+y)+xy+x+y=11

Pit x+y:u.Hétr6thémh uv(u+v)=30<:> uv(11—uv)=30 (1).T1‘1:(1):> uv=>5
Xy=v uv+u+v=11 uv+u+v=11 2) uv==06

5—;/5;5+\/5J i {5+\/5;5—\/5J

2 2 2

o V6iuv=>5= u+v==6. Giaira ta dugc cac nghiém (x; y) la: (

o V6iuv=6= u+v=>5. Giaira ta dugc cac nghiém (x; y) la: (1;2) va (2;1)

5—55;5+\/5J’(5+J5;5—\E)

Két luan: Hé PT ¢6 4 nghiém: (1;2), (2;1), ( > > >

1.3 |
11
Caulll: Dit t=+x = dx=2tdt.1= zjidt = Zj(tz—mz-L t = ——4In2.
o 1+1 0 1+¢ 3

Cau IV: Tir gia thiét suy ra AABC vudng cén tai B. Goi H 1a trung diém cta AC thi BH L AC va BH L (ACC'A").
2 o 22
Do d6 BH la duong cao cua hinh chop BMA'C' = BH = ga . Tt gia thiet = MA' = T\/_a ,A'C' = a\/g .

2

1 1

Do d6: Vg yyavc =3BH Syqc: =gBH.MA'.A'C' ==
2
CﬁuV:Tacé:a +b:a(1 b c)+b:a+b_a
b+c b+c b+c
. a+b b+c c+a a+b b+c c+a
Tuong tu, BDT trot thanh: —a+ -b+ —-c22 & + + >3
b+c c+a a+b b+c c+a a+b

a+b b+c c+a
+ + >3

Theo BDT Co6-si ta co6: >
b+c c+a a+b

+b b+c c+ . 1
i/a 2rec a=3.D€1u"="xéyra<:> a=b=c=—.
b+c c+a a+b 3

II. PHAN TU CHON

1. Theo chwong trinh chuin

Cau VLa: 1) (C) co tam I(4; 2) va ban kinh R = 6. Ta c6 IE = \/5 < 6 =R = E ndm trong hinh tron (C).
Gia sir duong thing A di qua E cét (C) tai M va N. K& IH L A. Ta c¢6 IH = d(I, A) < IE.
Nhu vay dé MN ngin nhit thi IH dai nhit < H = E < A di qua E va vudng goc v6i IE
Khi d6 phuong trinh dudng thing A 1a: 5(x+1)+2y=0 < 5x+2y+5=0.

2) Gia st (S): x% +y? +2% —2ax —2by—2cz+d =0.

a=1
eTH O, A B e (S)suyra: {c=2 = I(1h:2). o d(,(P)=—2 < besl_5 {bzo
d=0 NN N b=-10

Vay (S): x> +y? +72 =2x—4z=0 hodc (S): x> +y> +z2 —2x+20y—4z=0

Cau VILa: Goiso cantimla:  x =a,a,a;a,a;a,a, (a;#0).
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e Gia sir @, c6 thé bang 0:
+ 86 cach xép vi tri cho hai chit s6 2 1a: C3
+ 86 cach xép vi tri cho ba chir s6 3 1a:  C:
+ S6 cach xép cho 2 vi tri con lai la: 2! C82
¢ Bay gio ta xét q,= 0:
+ S6 cach xép vi tri cho hai chit s 2 1a: C62
+ 86 cach xép vi tri cho ba chir s6 3 1a:  C}
+ S0 cach x&p cho 1 vi tri con lai la: 7
Vay sé cac sd can timla:  C;.C..21C; — C..C;.7=11340 (s6).
2. Theo chwong trinh ndng cao
Ciu VLb: 1) Goi VTPT cua AB 1a 7, =(1;2), cua BC la 7, =(3;-1), cua AC la 7, = (a;b) voi a® +b*#0.
Do AABC cén tai A nén cac goc B va C déu nhon va bang nhau.
Suy ra: cosB=cosC = |ﬁ]ﬁ2| = |ﬁ3ﬁ2| = L=M
AR AR AN CA INCRRN
e Vi 2a=b,tacdthéchon a=1,b=2 = ii, =(1;2) = AC // AB = khong thod man.
e Véi 1la=2b, tacd thé chon a=2,b=11 = ii, =(2;11)
Khi @6 phuong trinh AC la: 2(x—-1)+11(y+3)=0 < 2x+11y+31=0.

x=-1+2t
2)PTTS cia A: yy=1-t .Goi M(-1+25;1-1,2t) € A.
7=2t

2a=Db
11la=2b

< 224 +2b% —15ab =0 < {

Dién tich AMAB Ia s=%\[W,A—B]\=\/lst2 361+216 = 18t —1)2 +198 > /198

Vay Min S = V198 khi 7 =1 hay M(1; 0; 2).
t=5",t>0

Cau VILb: PT & 25" —logga=5" < 5 -5" —logsa=0 < 1
1" —t—logsa=0 ()

PT da cho c6 nghiém duy nhét < (*) c6 ding 1 nghiém duong < P —t= logsa c6 ding 1 nghiém dwong.

4 . r ’ 1 1 1
Xét hamsd f(t)=1*> —t voit e [0; +0). Taco: f ()=2t-1 = f (t)=0<:>t=§. f(EJZ_Z’ f(0)=0.
logsa>0 a>1
Dya vao BBT ta suy ra phuong trinh f(#) =logs a ¢6 dung 1 nghiém duong < 1 < 1.
N
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