©Dién dan Toan hoc — VMF

Deé thi thw so 1
Ngay 10 thang 11 nam 2011
2x

T+ 2
1. Khéo sat sy bién thién va vé do thi ham sb (1),

Cau I (2 diém) Cho ham sb (I) : y =

2. Viét phuong trinh tiép tuyén ctia do thi (I), biét rang khoang céch tit tam ddi xing
ctia do thi (1) dén tiép tuyén 1a 16n nhat.

Cau IT (2 diém)

1. Giai phuong trinh sinzsin2x + sindz = 6cos>z.

2. Giai phuong trinh V4 —22 + V1 +4dz + /22 +9y2 -2y —3 = V2t —16 —y + 5
(x e R,y € R).

Cau III (1 diém) Tinh tich phan

Cau IV (1 diém) Cho lang tru ding ABC.A'B'C’ ¢6 day ABC' la tam giac vuong
tai A. Goi khoang céach gitta AA’ va mat phang (BCC'B’) 1a a, khoang cach tit diém C
dén mat phang (ABC’) 1a 2a, goc gitta hai mat phing (ABC") va (ABC) bing . Tinh
thé tich khéi lang tru da cho theo a va o.

Cau V (1 diém) Cho céc s6 thic duong a, b, ¢ thda man: 9 (a* + b* 4 ¢*)—25 (a® + b + )+
48 = 0. Tim gia tri nhé nhat (GTNN) clia biéu thiec:
a? b? c?

:b+20+c+2a+a+2b

Cau VIL.a (2 diém)

1. Trong mat phang toa do Oxy cho hai diem A(5;0) va B(1;2). Hay tim dudng thing
(d) sao cho khoang cach tit A dén (d) bing 3 va khoang cich tit B dén (d) bang 1.

2. Cho mit cau (C) : (z — 1)2 + (y + 1)% + 2% = 11 vh hai dudng thing

r y+1 z-1 z+1 y =z
di): —=—— = : (do) : ===
(d):7=" g ()= =y
Viét phuong trinh cac mat phang tiép xtc véi (C) dong thoi song song véi (dy) va
(d2).
Cau VILb (1 diém) Tinh téng gom 2n s6 hang :

il
k

trong do C’ff 1& cac hé sb ctia su khai trién nhi thitc Newton.

1
Chlp 4 (=1 —— 2|

1 1
S=-C3 —=C2 +...+ (-1
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©Dién dan Toan hoc — VMF
Dap an dé thi thit sb 1
Ngay 28 thang 11 nam 2011

B 2z
o +2

1. Khéo sat sy bién thién va vé do thi ham s6 (7).

Cau I (2 diém) Cho ham s6 (1) : y

Loi gidi :
e Tap xac dinh : R # {-2}
e Su bién thien :
— Chiéu bién thien :
f=——— >0,V —2.
* Ham s6 dong bién trén ting khoang (—oo; —2), (—2; +00).
— Chue tri : ham s6 khong c6 cyc tri.

— Gi6i han: lim y=2; lim y= —o0; lim v = +oo. Do thi c¢6 tiém can
x—£o0 z—(=2)* z—(—=2)~
ding la x = —2, tiém can ngang la y = 2.

— Bang bién thién :

| 54
g

-0

+ +

/m/

2 o

===

e Do thi di qua O(0;0) va c6 tam doi xing 1a 1(—2;2)
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©Dién dan Toan hoc — VMF

2. Viét phuong trinh tiép tuyén ctia do thi (I), biét rang khoang cach tir tam ddi xing
ctia do thi (I) dén tiép tuyén 1a 16n nhat.
Loi giai : Tam d6i xing 1(—2;2).
Tiép tuyén A ciia do thi (I) tai diém c6 hoanh do zy # —2 c¢6 phuong trinh dang :
4w — o) 21
(l’o —|— 2)2 Zo —|— 2

Hay 4z — (o + 2)%y + 222 = 0

Ta ¢b :

|—8 — 2(370 + 2)2 + 2$(2)|

diray =
(8 V16 + (a0 + 2)°
V16 + (zg + 2)*
B 8
- 16
(w0 + 2)?
\/(l’o + 2)2 ( 0 )
A £ 2 P ~ e S 16 N 2
Ap dung bat dang thic Co-si cho hai s6 duong ———— va (zg +2)° :
(Q?o + 2)2
dir.ay < 2V2
Vay max d.a) = 24/2 khi 7o =0
) (1:8) Tog = —4
Do d6 2 tiép tuyén can tim la y =z va y = = + 8. O

Cau II.1 (1 diém) Gidi phuong trinh: sin z sin 22 + sin 3z = 6 cos® x
Lai giai : Phuong trinh da cho tuong duong véi

sinz (2sinz cosz) + 3sinx — 4sin® z = 6 cos® ©

&4sin®z — 3sina — 2sin*zcosx +6cos’ =0 (%)

Néu cosx = 0 1a nghiém clia (x) thi:

cosx =10
4sin®z — 3sinz = 0

sinx =1
& sine = —1 (vo i)

4sin®z — 3sinz = 0
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©Dién dan Toan hoc — VMF

Vay cosz # 0. Ta chia hai vé ctia () cho cos® z ta dugc :

(%) & tan®x — 2tan’z — 3tanz + 6 = 0
& (tan®z — 3) (tanz — 2) =0

[ tanz =2 =tana
<~ tanx:j:\/gzitang
r=«a+km
< x:ig—i-/ﬂr (kez)

Vay phuong trinh da cho ¢6 nghiém la x = {a + k, :I:g + ]{Zﬂ'} , tana =2,k € Z. O

Cau I1.2 (1 diém) Giai phuong trinh

Vi—22+V1+4de+ V22 +12 -2y —3=Val =16 —y+5 (z € R,y € R)

Lai giai : Diéu kién xac dinh ctia phuong trinh

(4 —22>0
14+42 >0
22 +yP—2y—3>0
{ 2t —16 >0
((|z] <2
s T2y
22+t —2y—3>0
(7| >2

ﬁ{ fy:—zl)2 >0

Vay x = 2. V6i z = 2 phuong trinh tré thanh :

(y—12=2-y
Sly—1=2-y
oy 3
Y73
S ~ N 7 ~ 19 PN s N 3
Két luan : phuong trinh ¢6 mot cap nghiém (x,y) duy nhat la (2, 5) O

Cau III (1 diém) Tinh tich phan

Vot
€T

I = .
o x2+3
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Lai giai :

1,2 3,2
2oy, [
I = d d
/0 x2+3 v . 2+ 3 v

1,2 3,2
- -
= — dx + dx
/0 2+ 3 /1 2+ 3

L2 _

I = — d

! /0x2+3$
1

— [ (1- d
/0 ( :v2—|—3 :172+3) v
d dx
/0 H/ 2 +3 +/
1 d 1

= /dac /M—i-/ dx
0 2/, #>+3 o T2+3

1. 4 L3
:—1+—ln—+/ dx
0

Xét

2 3 22+ 3

V3

Dit © = v3tant, thé thi dr = S dt
cos-t
Do dé :
1.4 G 3 V3
I =—-14+—-1In- . dt
! T3 n3+/0 3tan®t + 3 cos?t
1.4 @
:—1+—ln—+\/§/6dt
>3 )
1 4 T
— 14-ln-+v3Z1
talg +v3g

Hoan toan tuong tu ta tinh duge :

3.2 _ o
I, = d
< /1x2—|—3x
1 s
—9_ ~1n3—-+32
T \/_6

. 2
Keét 1u€1n:]=[1+]2:1—|—1n§.

Cau IV (1 diém) Cho lang tru dimg ABC.A'B'C" c6 ddy ABC la
tam giac vuong tai A. Goi khodng cach giita AA’ va mat phang (BCC'B')
14 a, khodng cach tit diem C' dén mit phang (ABC’) 1a 2a, goc gitta hai
mit phang (ABC') va (ABC) béang ¢. Tinh thé tich khoi lang tru da
cho theo a va .
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Loi giai :
Dung A'T LB'C".
Ta lai ¢c6 CC'L(A'B'C") néen CC"LA'.
Do d6 A'I1L(B'C'CB) hay A'l = a.

Duyng CK L AC’

Ta lai c6 (BAC") L(CAA'C") va (BAC") ((CAA'C") = AC"
Do d6 CK L(BAC") hay CK = 2a

Mit khac (ABC", ABC) = CAC' = ¢

bat A/B' = x, A/C" =y va CC'" = h. Ta sé tinh x,y, h theo a va ¢.
Xét cac tam giac ACK va CKC' ta co :

2a
Yy==
sin
b 2a
COS ¢
Tam giac A’B'C" vuong tai A’, do dé :
1 1
E 2P
2a
Sr=——
4 —sin® @
FYPI R ) o) 1 1 4a3
The tich hinh lang tru ABC.A'B'C" : V = —xyh = O
2 sin ¢ cos /4 — sin? ¢

Cau V(1 diém) Cho cac s6 thuc duong a, b, ¢ théa man: 9 (a* + b* + ¢*)—25 (a + b + )+
48 = 0. Tim gia tri nhé nhat (GTNN) clia biéu thiec:
a’ b? c?

:b—|—20+c—|—2a+a—|—2b

Loi giai : Ap dung bat ddng thic AM - GM ta co:

2 2 2 2 2
a a® (b+ 2c) 22\/ a* a*(b+2c) 2a

brac T 9 b+2c 9 3
Tuong tu:
2 2 2 2 2 2
b +b(c+2a)2&; c +c(a+26)22i
c+2a 9 3 a—+2b 9 3
Suy ra:
2 1
PZ§(a2—|—b2—|—02)—§(a2(b—|—20)—i—bQ(C—i—Za)—i-CZ(a—l—Qb)) (1)

Lai 4p dung bat déng thitc AM - GM, ta co:

d+a+E B+ +add S+E+0

a’c+ bPa+ b < 2 - 2 + 3 =a®+b+ (2
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T (1) va (2) suy ra:
(a®+0°+c%) — = (a+b+c)(a®+ 0>+ )

(a®> + 0>+ ) /3 (a® + b2+ 2)

[SCI N CRSUE N}
Ol = O =

(a® + 0>+ %) —

Dit t = /3 (a2 + b2 + ¢2). Tt gid thiét ta co:

25(a2+62+02)—48:9(a4+b4—|—c4) 23(a2+bz+02)2
3@+ +3) =252+ 07+ ) +48<0
16

<:>3<a2+b2+02<§

2 1
Do d6 P > §t2 - ﬁt‘g = f(t) voi t € [3;4]. Mat khac II[liIl]f (t)=f(3)=1.Suyra P > 1.
te(3;4
Vay GTNN cua P 1a 1, dat duge khi va chi khia=b=c= 1. O
Cau VI.a (2 diém)
1. Trong mat phang toa do Oxy cho hai diém A(5;0) va B(1;2). Hay tim dudng thang
(d) sao cho khodng cach tit A dén (d) bang 3 va khodng cach tit B dén (d) bang 1.
Loi giai :

e Truong hop 1 (d) 1z =a
Theo dé bai ta ¢6 :

5-a=3 . _
{\1—a|:1 Sa=2

e Truong hop 2 (d) :y=azx +b
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Theo dé bai ta ¢o :

50 +b] = 3va2 + 1
{|a—2+b|:\/m
|ba + b| = [3a + 3b — 6|
{|a—2+b|:\/m
[ [ 2a+6=2b
{|a—2+b| m
8a—6=—
|a—2+by \/ +1
a+3=>
|2a—|—1\ Va2 +1

R
R
[
R §jizf_ ,
i
{

a=
b

O»bloooolcn

Vay c6 4 duong thang thoéa man yéu cau bai toan :

(dy) 2

(d2) 1y =

(d3) :y = —%x—l—g
(da) 1y = Zx

2. Cho mat cau (C) : (x — 1)2 + (y + 1) + 22 = 11 va hai dudng thang

y+1 z-1 r+1 y

e ya
(dl)'T_T_ 5 i (do) . 9771
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©Dién dan Toan hoc — VMF

Viét phuong trinh cac mat phang tiép xtc véi (C) dong thoi song song véi (d;) va
(d2).
%
Loi giai : (dy) qua M;(0; —1;1) ¢6 vecto chi phuong S = {1;1;2}
%
(da) qua M>(—1;0;0) c6 vects chi phuong Sy = {1;2;1}
, ) - =
Mat phang song song véi (dy) va (dy) phai cé vectd phap tuyén W= S NSy =
{—3;1;1} va mat phang c¢6 dang : =3z +y+ 2+ D =0 (P).
Mit khac dé mat phang (P) tiép xtc véi mat cau (C) thi khodng cach tit tam
I(1;—1;0) dén (P) phai bang /11 :
—-3—1+D D =15
T Ve {
EfC NP
Vay c6 2 mit phang théa man yéu cau bai toan :
(P): =3z +y+2+15=0
(P): =3z +y+2—T7=0

Cau VLb (1 diém) Tinh téng gom 2n s6 hang :
kL
k

trong do C’ff 1 cac hé s6 cta su khai trién nhi thitc Newton.

1
Chly 4 (=1 ——C2n

1 1
S=-Cy —=C3 +---+ (-1

Loi gidi : Nhan xét ring v6i moi k = 2,3,...,2n + 1 ta c6

Loga 1 (2n)!

B2 kT (k—1)1(2n — k +1)!
1 (2n+1)!
C2n+1k(2n+1 k)
o Cécn—l-l

Con+1

Do do:

n+1

_ 45 kC§n+1
S=> (~1k 2L

1 2n+1
= (Z (_1)kC§n+1 - an+1 + C2ln+1>

k=0

1
T (=1 —1+2n+1)

2n
2n+1
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Deé thi tha so 2
Ngay 10 thang 12 nam 2011

PHAN CHUNG CHO TAT CA CAC THI SINH (7,0 diém)
Cau I(2,0 diém) Cho ham s6 y = —2® — 322 4+ 4 (1)
1. Khéo sét sy bién thien va vé do thi ham s6 (1),

2. V6i gia tri ndo ctia m thi duong thang di qua hai diém cue tri ctia ham s6 (1) tiép
xtic véi duong tron (C) : (z —m)?> + (y —m — 1)*> = 5.

Cau I1(2,0 diém)
1. Giai phuong trinh: 2 cos? (g cos? m) =1+ cos (7 sin 2x),

122 — 8

2. Giai phuong trinh: v/2x +4 — 2/2 — 1 = ————.
P & V9x2 + 16

Cau III(1,0 diém) Tinh tich phan
/ Tsinx I
o 1+ cos?x
Cau IV (1,0 diém)

Cho hinh chép ti giac S.LABCD c¢6 day la hinh binh hanh ABCD véi tam O. Goi
P, ¢, u, v 1an lugt 1a cac khoang cach tit O dén cac mat phang (SAB),(SBC),(SCD),(SDA).
Chitng minh ring néu mat phing (SAC) vudng géc véi mat phang (SBD) thi
1 1 1 1

p2 u? q2 12

Cau V(1,0 diém) Cho z,y, z € [1;3]. Chitng minh ring :

x Yy z y x 2z 26
-—+=-+-+=4+-+-<—
y z T x z Yy 3

PHAN RIENG (3,0 diém)

Thi sinh chi dudc 1am mot trong hai phan (phan A hoic B)

A. Theo chuong trinh Chuin

Cau VI.a(2,0 diém)

1. Trong mat phang véi hée toa do Ozxy cho tam gidc ABC vuong tai A, phuong trinh
duong thing chia canh BC 1a /32 —y — /3 = 0, hai diém A va B thuoc truc hoanh. Biét
ban kinh dudng tron noi tiép tam giac ABC biang 2, tim toa do trong tam G clia tam gidc
ABC.

2. Trong khong gian véi hé toa do6 Oxyz, cho mit phang («) ¢6 phuong trinh 2z — y +
z+1 =0 va hai diem M (3;1;0), N (—9;4;9). Tim diém I trén mat phang (o) sao cho
|IM — IN| dat gia tri 16n nhat.
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Dap an deé thi tha so 2
Ngay 29 thang 12 nam 2011
PHAN CHUNG CHO TAT CA CAC THI SINH (7,0 diém)

Cau I (2 diém) Cho ham s6 y = —2% — 32% +4 (1)
1. Khéo sat sy bién thien va vé do thi ham s6 (1).
Loi giai :
e Tap xac dinh : R
e Su bién thién :
— Chiéu bién thieén :
x Y = =322 — 6z
* Ham s6 nghich bién trén ting khodng (—oo; —2), (0; +00).
* Ham s6 dong bién trén (—2;0).
— Cuc tri : ¢ =0 2 = 0 hoiic z = —2. Ham s6 dat cuc tiéu tai (—2;0) va
dat cuc dai tai (0;4).
— (Gidi han: lirin y = Foo. Do thi ham s6 khong c6 tiem can.
T—T 00

— Bang bién thién :

X —oa -2 0 +oo

1NN

e Do thi ham s6 :
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2. V6i gia tri ndo ctia m thi duong thang di qua hai diém cue tri ctia ham s6 (1) tiép
xtc véi duong tron (C) : (x —m)? + (y —m — 1)* = 5.
Loi gidi :
e Hai cyc tri ctia ham s6 1a A(—=2 : 0), B(0;4) nén duong thang (D) di qua hai
cuc trila: 20 —y+4=0
e Tam va ban kinh duong tron (C): I(m;m +1), R =+/5
e Dé duong thang (D) tiép xtc v6i (C) thi ta phai co: d(I,D) = R

12m —m — 1+ 4] B
= V)
V5

Slm+3l=5
N m =2
m = —8

Cau II.1 (1 diém) Giai phuong trinh: 2 cos? (% cos? a:) =1+ cos (7 sin 2z)

Loi giai : Phuong trinh da cho tuong duong

2cos” <gcoszzv> — 1 = cos (7 sin 2z)

& cos (meos’z) = cos ( sin 2z)
&cos’s = +sin 2z + 2k, (k € Z)

cos2x — 2sin2x = 4k — 1
cos2z + 2sin2x = 4k — 1

Phuong trinh ¢6 nghiém khi

12422 >16k*> — 8k + 1
S4k? —2k—1<0

1—-+/5 1++5
=

<k<
4 - 4
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VikeZnén k=0.Do do ta cod

[ cos 2z — 2sin 2z = —1
I cos2x + 2sin2x = —1
o [ 2cos?x — 4sinzcosz =0
i 2cos?x + 4sinxcosz = 0
o [ cosz =0
| cosw +2sinx =0
[ cosz =0
= 1
tgr = +—
L gr 2
r T
rT=_=+nm
& 1 (m,n € Z)
x = tarctg (5) +mm
1
Vay phuong trinh da cho c6 cac ho nghiém la z = {g + nm, arctg (5) + mw} , (m,neZ)
O
Cau I1.2 (1 diém) Gidi phuong trinh: /2r +4 — 22 -z = Lor — 8
' pRTens ' V922 + 16

Loi giai : Dieu kien : z € [—2;2] (%)
Vil2e -8 =220+4-4(2—2)] = 2|(vV2r +4)" ~ (2v2=2)’| nen phuong trinh
da cho tuong duong vé6i

(m_zm) <2x/m+4\/2—x—\/9x2+16> —0

V2r04+4—-2y2—2=0 (1)
< { 2V2r + 4+ 42— —922 +16 =0 (2)

2
Tac():(1)<:>2x+4:8—4x<:>x:g,théamén (%).

Lai c6 :

(2) < 48 — 8z + 16V/8 — 222 = 92” + 16
& 4(8—-22%) +16V8—22% —2” — 8z =0

Dat t = 2v/8 — 222,t > 0, ta dugc:

t=ux

2 2 _
t“+ 8t —«x 8z 0<:>[t=—x—8

0<z<2 44/2
= — 2 — - . = —
ol =028 2z x@{gz_gxgzxg S 5

o t =—x—8¢< 2y8—222+ 2+ 8 =0, phuong trinh nay vo nghiém do (x).
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2 42
Vay phuong trinh da cho ¢6 nghiém la x = {5’ T\/_} O
Cau III (1 diém) Tinh tich phan
T xsinzx
———dx
/0 1+ cos?x
Loi giai : Dat o = 7 — ¢, khi do
o dx = —dt; sinx = sint; cos?x = cos?t.
e r=0=t=m x=m=1t=0.
Ta co:
I:/(W_t)smtdt:ﬂ/ sin ¢ dt—/ tsint dt:ﬂ/ sin ¢ g I
1+ cos?t 1+ cos?t 1+ cos?t 1+ cos?t
0 0 0 0
Do dé:

™

T sint
I=— | ———dt
2 / 1+ cos?t

0

T
Dat: tanu = cost,u € <—§; 5), ta co :

du .
° S = —sin tdt
cos“ u
t=0= T t = T
[ ] = u = —7 =TT U = ——
4 4
Khi do:

s sint
[ =—
2/1—|—0052t
0

du
(1 + tan®u) cos? u

T
2

Bl

S
o .&:-\:\\me IS
QU
<

SERNE
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Cau IV (1 diém)

Cho hinh choép ti giac S.ABCD c¢6 day la hinh binh hanh ABCD véi tam O. Goi
P, ¢, u, v 1an lugt 1a cac khodng cach tit O dén cAc mit phing (SAB),(SBC),(SCD),(SDA).
Chting minh ring néu mat phang (SAC) vuodng géc v6i mat phang (SBD) thi

1 1 1 1

p2 u? q2 V2 ’

Loi giai :

Mzt phang qua O vuong goc véi SO ciat (SAC) va (SBD) theo cac giao tuyén 'Oz
va y'Oy. Khi (SAC) L (SBD) thi 2’z Ly'y.

Chon hé truc Oxyz sao cho tia Oz trung véi tia OS. Lic dé S (0;0; k) , A (a;0;¢), B (0;b; d).
C va D d6i xing ctia A va B qua O nén C (—a;0; —c), D (0; —b; —d) .

Ta 6 SA = (a;0;¢— h),SB = (0;b:d — h), mp (SAB) : b(c—h)x +a(d—h)y —

ab(z —h) = 0.
Khoang cach tit O dén (SAB)
|abh| 1 0 (c—h)’+a*(d—h)” + a2V
p= = 3= 27,2,2
VERe—h) +a2(d—h) a2 P a*b*h
Cung ¢6
1 e+ h)?+d*(d+ h) + a®b®
w a2b?h?
Do dé
1 1 (a®b® + b*c? + a?d?) + h? (a® + b?)
2t =2 a2b?h?
Tuong tu
11 (a®0® + b + a®d*) + h* (a* + %) 1 1
PR 2020 “pte
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Tt d6 suy ra diéu phai chitng minh.

Cau V(1 diém) Cho z,y, z € [1;3]. Chitng minh ring :

x Yy z y x 2z 20
-—+=-+-+=+-+-<—
y z T x z Yy 3

Lai giai : Khong giam tinh tdng quat giast 1 <z <y<z<3

ngfél
zZy

Do do :

<1—f)(1—y)zo
y z
s1+2-Y_T50 ()
VA
Mat khac :

s1+2-2-Y59 (9
r oy

Tu (1) va (2) suy ra :

Y

xr z X z x z
ZileZed4 80l <a49(242)
y 2z x T =z

Y z

. 1 ~ .
Dat Z ¢ thé thi 1 <t < 3 Khéo sat ham f(t) =t + n ta dé dang thay f(¢) tang trén
x

khoang [1;3]. Suy ra maxf(t) = f(3) = 10

3
Vay
T z r oz 10 26
N N TR Ea
Yy oz o xr xr z Yy 3 3
Dau dang thitc xay ra khi v& chi khi (2,3, z) = (1,1,3) v& cac hoan vi. O

PHAN RIENG (3,0 diém)

Cau VI.a (2 diém)

1. Trong mit phéng véi hé toa do Ozy cho tam gidc ABC vuong tai A, phuong trinh
duong thing chita canh BC 1a /32 —y —+/3 = 0, hai diém A va B thuoc truc hoanh.
Biét ban kinh duong tron noi tiép tam giac ABC bang 2, tim toa do trong tam G
cua tam giac ABC.

Laoi gidi : Ta c6 B= BCNOx = B(1;0). Goi A(a;0), (a #1).
AC1AB = AC1Oz = C (a;V3a—+/3) (do C € BC)
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20+ 1
rq = 3
Vi G la trong tam tam giac ABC nén V3(a—1)

Ya = 3

Ta c6: AB = |a—1|,AC =+/3|a—1|,BC =2|a — 1

Goi p 1a nita chu vi va r 14 ban kinh duong tron noi tiép tam giac ABC' thi

1
SABc:§AB.AC:?(a—l)zzpr:AB%—BC—i—CA: (\/§+3> la — 1|

Suy ra:

|a—1|=2(\/§+1)<:>{222_\2[f/§fl

Vay toa do trong tam G cua tam giac ABC' la

G<4\/§+7;6+2\/§)

3 3

hoac

—4/3 -1 —6—2v3
(55

2. Trong khong gian véi hé toa do Oxyz, cho mit phang (a) c6 phuong trinh 2z — y +
z+1 =0 va hai diém M (3;1;0), N (=9;4;9). Tim diém I trén mit phang («) sao
cho |[IM — IN| dat gia tri 16n nhat.

Loi gidi : Taco T = 6(—12) < 0 nén M, N ndm vé hai phia ctia mp ().
Goi R la diém d6i xtng ctia M qua mp («), khi d6 duong thang MR qua M (3;1;0)
vuong goc v6i mp (a) ¢6 phuong trinh:

r—3 y—1

2 -1 1
Goi H=MRNmp (o) = H(3+2t;1 —t;t) € MR.
Vi H € mp () nén H (1;2;-1) = R(—1;3;-2)
Taco: [IM — IN| = |IR — IN| < RN. Déang thitc xy ra khi va chi khi I, N, R thang

hang.
N r=-—1-28
Laic6: RN = (—8;1;11) do d6 RN ¢6 phuong trinh tham s ¢ y =3+ ¢ (t € R)
z=—=2411t

Diém I can tim 1 giao diém ctia RN v6i mp (o). Do d6 I (=1 — 8t;3 +¢; —2 + 11¢)
thudc mp («) .
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Két luan : I (7;2; —13).

Cau VILa (1 diém) Xac dinh tap hgp cdc diém biéu dién s6 phitc z thod man
|z —i| + |z + 1] = 4.
Loi giai : Gid st 2 =2 +yi (2,5 € R) suy ra M (x;y) biéu dién s6 phitc z. Khi d6

|z —i|+ |z +i| =4
Sle+y—1Di+|lx+(y+1)i| =4

<:>\/x2+(y—1)2+\/x2+(y+1)2:4 (%)

Dt Fy (0: —1), Fp(0;1) thi (x) < MF, + MF, =4 > F\Fy = 2.

Suy ra tap hgp diém M la elip (E) c6 hai tieu diém 1a F} Fy.

Ta viét phuong trinh elip (F):

Luu y ¢ day tieu diém nim trén truc tung. Do d6 phuong trinh chinh tic ctia (E) c6
dang:

2 P 2 12 2
= b—2:1(b>a>0;a=b—0)
Ta co:
MF1+MF2:2b:4 b: 2 _ 312 2 _
{F1F2—2C—2 ‘:’{c_l —a=b-c=3
. x?2 P
Vay tap hop diem M 1a elip (F) c6 phuong trinh chinh tic EJFZ =1.

Cau VLb (2 diém)

1. Trong mat phang véi hé toa do Oxy cho hai dusng tron (Cy) : 2% + (y + 1)2 =4 va
(Cy) : (z —1)* + 9 = 2. Viét phuong trinh dudng thing A biét A tiép xic véi (C)
va cit (Cy) tai hai diem A, B sao cho AB = 2.

Lai giai : Duong tron (Ch) ¢6 tam I; (0; —1), ban kinh Ry = 2, (Cy) ¢6 tam I (1;0),
ban kinh Ry = /2.

Xét duong thang ALOx, khi d6 phuong trinh ctia A c¢6 dang x = m.

Suy ra:

Em=2Ax=2

d(h,A) =2 [ |m|=2
d(I,A) =1 11— m|=1

Xét duong thang A khong vuong géc véi Ox, phuong trinh ciia A ¢6 dang kz—y+a =
0.
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Tuong tu, ta co hé:

11+ al
=2 a=1-2k
VEZ + 1 1+al=2vVE>2+1 () ] _9
k+al _, Y kta =VEEET = [1+a|=2]k+af= a:_2k;1
VEk2+1
V6i a = 1 — 2k, thay vao (%) : (2—2k)* =4(k*4+1) < k=0. Do d6 a = 1. Suy ra
A:y=1.
2k + 1 2k + 1\?
Véia—= -t ,thayvéxo(*):(l— 3* ) A2 e (1— kP =9(R2+ 1)
(vo nghiém).
Vay Az =2hoac A:y=1. O

2. Trong khong gian véi hé truc toa do Oxyz, hay viét phuong trinh duong vuong goc

r=3+t r=—2+2t’
chung ctia 2 duong thang d : { y=—1+2t vad' :{ y=2t'
z=4 z=2+4t’

Loi giai : Dé thay @ = (1;2;0), 7 = (1;1;2)1an lugt 1a vecto chi phuong ctia d va d'.
Gia stt duong thang vuong goéc chung cit d va d’ lan lugt tai M va N. Khi do:

M (3+t;—1+264), N (=242t 22 + 4t') .

Ta c6:
VN TN / t = 31
MN 17 - MN. W =0 @{61&—575—3 19
MN L@ MN.Z =0 12 — 3t = 8 b2
7
~ N 2 X N . 2 3 - ? —
Vay duong thiang can tim di qua M =T 4| ¢6 vecto chi phuong 77 = (4; —2; —1)
23
nén c6 phuong trinh: 3 . O
y=—5—2
z=4—1

Cau VILb (1 diém) Cho tap A = {0,1,2,5,7,8}. C6 bao nhiéu s6 tit nhién chia hét
cho 6 ¢c6 5 chit s6 duge chon tit tap A.

Loi giai : Chia tap A thanh 3 tap: Ag = {0}; Ay = {1,7}; A = {2,5,8} tuong ting cac
phan t1t chia 3 du 0,1, 2.

Goi © = @1azazasa; 1a mot so6 thod man yéu cau dé bai, z : 6 < (x : 2) & (x : 3).

Nhu vay a; # 0 ¢6 5 cach chon, con a5 € {0,2,8} ¢6 3 cach chon, trong doé:
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e aja; € {12,18,72,78} thi phéi chon azazas sao cho (as + az + as) =0 (mod 3)
e aa; € {20,50,80} thi phai chon Gzazas sao cho (ag + az + ag) =1 (mod 3)

e aa; € {10,22,28,52,58,70,82,88} thi phai chon azazas sao cho (ag + ag + ay) = 2
(mod 3)

1. Tinh cac s6 Gzazaz ma (az + az + ag) =0 (mod 3)

e (ag S Ao)&(a4 S Ao) —1.11=15s6
® (o € AO — (ag € Al) & (CL4 € AQ) —1.23= 656
(1 cach) N\, (a3 € Ag)& (ag € A;) = 1.3.2 =16 s0

ya (ag GA[))&(CL4 GAQ) —2.1.3=6s0
® (9 C Al — (a3 € Ag) & (Cl4 c Ao) —23.1=6sb
(2 cach) N\, (az € Ay) & (ag € A)) = 2.2.2 =856

ya (CL3 S Ao) & (CL4 € Al) —3.1.2=65s6
e e A — (CL3 GAl)&(CL4€A0) —3.21=6sb
(3 cach) N\, (a3 € As) & (ag € Ay) — 3.3.3 =27 s6

Téng cong ¢6 1+6+6+6+6+8+ 6+ 6+ 27 = 72 56
2. Tinh céc s6 azaza; ma (az + az +ay) =1 (mod 3)

S (a3 € Ag) & (ag € A)) =+ 1.1.2 =26
® ay E AQ — (O,g S A1>&(CL4 € A()) —121= 2sd
(1 cach) N\, (az € Ag)& (ag € A3) = 1.3.3 =90

S (a3 € Ag) & (ag € Ag) — 2.1.1 =256
e A — (az€A)&(ag€ Ay) —223=1256
(2 cach) N\ (az € As) & (as € Ay) —2.3.2=120

S (a3 € Ag) & (ag € Ag) — 3.1.3 =950
® (€ A2 — (&3 € Al) & (&4 € A1> —3.22=125s0
(3 cach) N\, (az € Az)& (as € Ag) — 3.3.1 =950

Tong cong c6 2 +2+9+2+12+12+9+12+9 =69 s6
3. Tinh céc sb azaza; ma (as + a3+ ag) =2 (mod 3)

N ((Lg S Ao) & ((L4 S AQ) —1.1.3=35s6
® (o € AO — (ag € Al)&:(a4 € Al) —1.22= 456
(]. CéCh) \ (ag € AQ) & ((1,4 € Ao) —1.3.1=3sb

e (CL3 GA())&(CL4 GAl) —21.2=45s6
® (9 C Al — (CL3 € Al) & (CL4 € Ao) —221=4sb
(2 cach) N\, (a3 € Ag) & (a4 € Ay) — 2.3.3 =18 0
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e (CL3 GAo)&(CL4€A0) —3.1.1=35s6
® (9 C A2 — (a3 € Al) & (Cl4 c AQ) —3.23=18sd
(3 cach) N\, (a3 € As) & (ag € Ay) — 3.3.2 =186

Tong cong c6 3+4+3+4+4+ 18+ 3+ 18+ 18 =75 56
Két luan : s6 cac s6 tu nhién chia hét cho 6 c6 5 chit s6 hinh thanh tit A = {0,1,2,5,7, 8}
la S
S =472+ 3.69 + 8.75 = 1095 sb.
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Dé thi thit s6 3

Ngay 6 thang 1 nam 2012

PHAN CHUNG CHO TAT CA CAC THI SINH (7,0 diém)

Cau I (2,0 diém) Cho ham s6 y = z* + 2(2m + 1)x> — 3m ¢6 do thi la (C).

m
1. Khéo sat va vé do thi ham sé trén véi m = g
2. Tim m dé (C) cat truc hoanh tai 4 diém tao thanh 3 doan thing bing nhau.
Cau II (2 diém)

1. Giai phuong trinh: cos? 2z + 2 cos 27 — sinx + 4 = 2¢/2 — sin z.

) 622V a3 — 6x + 5 = (22 + 22 — 6)(2® + 4)
2. Giai heé bat phuong trinh: 2 2
T+ — Z 1 + )
x x

Cau III (1 diém) Tinh tich phan
-1

I:/ & .
14+ +v1—2x — a2

-2

Cau IV (1 diém) Cho hinh chép tam gidc déu c6 canh déy bang a, géc gitta hai miit
bén bang «. Tinh thé tich khéi chép.

Cau V (1 diém) Cho céc s6 thic duong a, b, ¢ thoa man abc = 1. Tim gi tri 16n nhat
ctia bidu thic:

Ve F IV HVAE ]
~ a+b+c '

PHAN RIENG (3 diém) Thi sinh chi dugc chon mot trong hai phin (A
hoac B)

P

A. Theo chuong trinh Chuin
Cau Vl.a (2 diém)

1. Trong mit phing toa do Oxy cho hai duong tron (C1) : 22 + (y — 2)° = 1 va (Cy) :

(x—6)* + (y—4)> = 4. Tim diém A tren (Cy), diém B tren (C,) va diém C trén
truc Oz sao cho tong AC + C'B dat gia tri nho nhét.
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Dap an dé thi thu so6 3
Ngay 19 thang 1 nam 2012
PHAN CHUNG CHO TAT CA CAC THI SINH (7,0 diém)

Cau I (2 diém) Cho ham s6 y = z* + 2(2m + 1)2? — 3m c6 do thi 1a (C).

<. . . 3
1. Khéo sat va vé do thi ham sd trén v6i m = 3"

Loi giai :Véim:g,tacé : y:x4+8x2—g
e Tap xac dinh : R
e Su bién thieén :
+ Chiéu bién thién :
—~ Taco:y =4x3+ 162 =4x(2®* +4). Dodo y =0& 2 =0.
— Trong (—00;0),y" < 0 nén ham s6 nghich bién.
— Trong (0;4+00),%" > 0 nén ham s6 dong bién.

+ Cuc tri : Ham s6 dat cuc tiéu tai Zmin = 0; Ymin = —g
+ Giéi han : :Cli)rinooy = +00. D0 thi ham s6 khong c6 tiém can.
+ Bang bién thién :

x |—00 0 +00

y' () - 0 +

2

e D0 thi ham s6 :
+ D06 thi nhan truc Oy 1a truc déi xing.

N 7 9 z 2 41
+ D0 thi cat truc Oy tai (O; —§> va cat truc Oz tai 2 diem | 4/ —4 + \/7; 0
41
a | —/—4+4/—=;0
va + 5

Y.
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2. Tim m dé (C') cat truc hoanh tai 4 diém tao thanh 3 doan thang bing nhau.
Lai giai : Hoanh do giao diém ciia (C') va Oz la nghiém ctia phuong trinh : z* +
22m + 1)z? —3m =0
Dit t = 22 ta ¢6 :
2 +22m+ 1)t —3m =0 (1)

Diéu kién can va di dé (C) cit truc Oz tai 4 diém phan biét 1a phuong trinh (1) c6
2 nghiém duong. Diéu nay tuong duong véi :

2
(2m+1) +3m >0 7_}_\/@
—3m >O<:>m<_T

—(2m +1) >0

(2)

Véi diéu kien (2), do thi (C) cit Oz tai 4 diém (—a; 0),(—b;0),(b;0),(a;0) (0 < b < a).
Vi (C) nhan Oy la truc doi xiing nén yéu cau ciia bai toan duge théa man khi va chi
khi

a=3b<s a® =9’ (3)

Dé thay : a®> = —(2m + 1) + V4m2 + Tm + 1;0* = —(2m + 1) — V4m? + Tm + 1
Do d6 : (3) & 8(2m + 1) = —10vV/4m? + Tm + 1 = 36m? + 111m + 9 = 0

1
Sm=—3im=——
m ;m D
Két hop véi diéu kien (2) ta c6 m = —3. O
Cau I1(2,0 diém)
1. Giai phuong trinh :
cos? 2x + 2cos 2x —sinx + 4 = 2v/2 — sinw (4)

Loi gidi : (4) < (cos2z + 1)2 = — (V2 —sinz — 1)2

cos2xr+1=0 o i 1
sinx =
V2—sinx—1=0
<=>$=%+k‘271’; k € 7. O

2. Giai he bat phuong trinh :

{ 622V a3 — 6x + 5 = (22 + 2z — 6) (23 + 4)

2 2
r+—-—2>14+—
i T
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2 2 2 ~ p
Loigiai: Tacor+— > 1+ - do d6 x + — > 1. Ta dan den cac budc kéo theo
T x T

lien tiép :
x>0
=134+4>0
=224+22—6>0
=z >V7-1.

Khi d6 ta lan lugt c6 cac nhan xét sau :

1
\/x3—6x+5:\/(3:—1)($2+x—5)g§(x—1—|—x2+x—5):—(x2+2a:—6)
3 .3 3 3
2 _ 9 6_3x_x_4<1x_ = 4_1 319
x x 2.2._3(2+2+) 3(:£+)

Tt do suy ra : 622va? — 6z + 5 < (22 + 2z — 6)(2® + 4).
) 3 2 2
Dang thitc xay rakhi: 2—1 = 22 +2—-5va % =4, hayxr =2 (théa manz +— > 1+ —2)
x x

Vay nghiém ctia hé bat phuong trinh 1a z = 2. O

Cau IIT (1 diém) Tinh tich phan

-1

I:/ dx
14+ +v1—2x — 22

—2

Loi giai : Dat v1 —2x — 22 =tx — 1 suy ra :

T=-2=t=-1
r=—l=t=-1-12

2(t — 1) e —2(t* — 2t — 1)

dt.
1+ (1412)2

Mat khac = =z =
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Ta co :

(~1-v2)

I / —2(t* =2t —1) 1+

(1+¢2)2  “2t(t— 1)dt

-1
2_9t—1
s = / t<t t )dt

t— 1) +1)

(-1-v2)
—1 —1 —1
o / dt / dt / 2dt
B t t—1 241
(-1-v2) (-1-v2) (-1-v2)
-1
—1 —1 dt
@I:ln\tl' —1n|t—1\' +2J | Véi:J= / 5
(~1-v2) (-1-v3) #+1
(-1-v2)
SI=0—In(14+v2) —In2+1In(4+2v2) +2J

1
&l = —51n2+2J

Xét tich phan

(-1-v2)
bat t =tany. Ta ¢6 :
d
dt = —
cos?y
- 1

.
14+2 1+tan2y_cos 4

t <__”) -1
an (—

4 __+
Do d6 :
T T
4 ; 4
_ 2 y
/ ‘/ Y o (y) / v
3T 3T
8 8
T
4 T
SJ = =—
Y 37 8
8
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™

1
T 2o
1 2™

1
Vay I'=—;ln2+2J =

|

Cau IV (1 diém) Cho hinh chép tam giac déu c6 canh day bing a, goc giita hai mit

bén bing «. Tinh thé tich khéi chép.

La&i giai : Gia st khéi chop S.ABC thda man yéu cau bai toan. Mat phang chita canh BC

va vuong goc voi SA cat SA & I. Theo gia thiét BIC = a.

g

Ta ¢ :

1 1
Vsapc = Vsipe + Varpe = g-SBIC<S[ +I1A) = g-SBIC-SA

Ap dung dinh 1y sin cho tam gidc BIC can tai I, ta c6

. (T«
.a _ B] :>BI:a..sinC’:a'Sln<.§_§>: aa
sina  sinC sin a sin a 2sin —
2
Vay
1 1 2 2
Sprc = §IB.[C. sina = 5.4‘ sian2 g.Qsin%.cos% = azcot%

2
Xét tam giac SAB can 6 S, ta ¢6 :

-~

%SAQ. sin(r — 24) = %SA.BI

(©www.diendantoanhoc.net
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L«
B a sin —
= SA = 2
sin QSAB BI2 dsinz &
AB?
Do dé :
1 a2 o asm— a’ cos—
Vs.apc = 5 Z cot 5

1/4sm ——1 121/48111 —

Cau V(1 diém) Cho cac s6 thic duong a, b, ¢ thoa man diéu kien : abc = 1. Tim gia tri
16n nhat cta bicu thiic :

|

Va2 + 1+ Ve +1+VE+1

P =
a+b+c

Loi giai : Dy doan gia tri 16n nhat xdy ra khi a = b = ¢ = 1. Dya vao d6 ta sé chiing
minh mot "uée lugng" sau :

@) =Va2 +1—V2z + g(zx) <0 Vx>0,

trong d6 g(z) 1a ham thod man diéu kien f(1) =0 va f'(1) = 0 (diéu kién can dé cho ham
f(z) dat max tai x = 1).
Ta co :

P = e VB ) = £ ) = VR (1) =02 g 1) = Y
Dé thay g(z) = g In z thod man ca hai diéu kien trén. Nhu vay, ta sé ching minh bd
deé :
f(x)zm—ﬁx+glnx§OVx>0 (6)

22% — (20 — 1)v/222 4 2

2022+ 1

That vay, ta c6 : f'(z) =
Do d6

fl@)=0&

2% = (22 — 1)V/222 + 2
x>0

221 = (22 — 1)3(2% + 1)

& 1

ZE>§

20t — 4z + 522 —4dxr+1=0
& 1

ZL’>§
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>_
T79

Sr=1
Nhan xét vé dau cia f'(z) :

. 1 N
e NeulO <z < 5 thi 222 — (22 — 1)v/222 + 2 > 0. Diéu nay kéo theo f'(z) > 0, Vz €

¢4

o1 . 1\> 19 1 N
oNeu§<x<1th1(x—1) (22 —1) T —|—1—6 +Z < 0. Dieu nay kéo

1
theo 22* > (22 — 1)%(2* + 1) hay f'(z) > ‘v’x€<§;1>.
o /'(1) =
; \ 1Y, 19) 1 B
e Neux >1thi (z—1)((2z—1) Ty +E 1 > (. Dieu nay kéo theo

22" < (22 — 1)%(2? 4+ 1) hay f'(z) <0, Vz € (1;+00).
T nhan xét trén ta c6 bang bién thién ctia f(z) nhu sau :

z | 0 1 +00
/() + 0 -
f(1)
f(z) —oo/ \ —00

Suy ra f(z) < f(1) =0, Vo > 0 (bd dé dugc chiing minh).
Ap dung bd dé (6) & trén ta c6 :

2
\/a2+1+\/b2+1+\/02—|—1S\/ﬁ(a—i-b—i-c)—\/?—(lna—i-lnb—i-lnc)

2
:\/§(a+b+c)—§lnabc

= V2(a+b+c)
2 2 2
L p YEFIHVEFIFVEST 5
a+b+c
Vay max P = v/2, dat dugc khi va chi khi a =b=c = 1. O

PHAN RIENG (3,0 diém)

Cau VI.a (2 diém)

1. Trong mit phing toa do Ozy cho hai dudng tron (Cy) : 22+ (y —2)° =1 va (Cy) :
(x—6)* + (y—4)> = 4. Tim diém A tren (C}), diém B tren (Cy) va diém C trén
truc Oz sao cho tong AC' + C'B dat gia tri nhé nhat.
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Lai giai :

(C) w
29E
| A
C |
0 /2 6
“

Ta ¢6 : (Cy) la dusng tron c¢6 tam £ (0;2) ban kinh 1. (Cy) la duong tron c¢6 tam
F (6;4) ban kinh 2.

Goi D la diém déi ximg ctia A qua truc Oz thi AC + CB = DC + CB.

Goi (C3) 1a dudng tron do6i xting véi duong tron (C1) qua Oz thi D ndm trén (Cs)
tam E' (0; —2) c¢6 phuong trinh 1a (C3) : 22 + (y + 2)° = 1.

D& thay ring DC + CB ngén nhat khi va chi khi D va B la giao diém ciia doan E'F
véi (Cs) va (Cy).

H ”
Do E'F = (6;6) nén dudng thang E'F' ¢6 phuong trinh {

\ ks

=1
y=—2+t

1 1
Thay vao phuong trinh (C3), cha § xp > xpg, ta duge D <—; -2+ —) Suy ra :

V2 V2
A(%ﬂ—%),C(Z;O).

Thay vao phuong trinh (Cy), chid § x5 < xp, thu duge B (6 —V2:4 — \/5)

1 1

VayA(ﬁ,z ﬁ) B(6—+v2;4—+v2), C(2;0). ]

2. Trong khong gian véi hé truc toa do Oxyz, cho hai mat phing (P,), (P,) c6 cac
phuong trinh tuong ing la (P) : 20 —y+22—-1=0; (P):2r —y+22+5=0
va diém A(—1;1;1) ndm trong khodng gitta hai mat phang d6. Goi S 1a mat cau bat
ki qua A va tiép xtic v6i cd hai mat phang (P)), (P). Goi I 1a tam ctia mat cau S.
Ching t6é rang I thuoc mot duong tron c¢d dinh. Xac dinh toa do clia tam va tinh
ban kinh ctia duong tron do.

Lai gidi : Ta c6 (P)), (Py) ¢6 cing vecto phap tuyén 7 (2; —1;2) suy ra (Py) // (P).
Theo gia thiét thi I (z;y; z) thuoc mp («) cd dinh cach déu hai mat phang (P,), (P).

(©www.diendantoanhoc.net Trang 8/12



(©Dién dan Toan hoc — VMF

2z — 2z —1 2z — 2 5
22 —y+2:—1] |2z y+z+\®

Khi d6 : d(I,(P)) = d(I,(P)). S Viti+4
id6:d(I,(P)) = d(I,(F)). Suy ra Jiiird 4+1+4

mp(a):2x —y+22+2=0.
Goi 7 1a ban kinh mét cau (S) thir = TA =d (I, (P;)) suy ra \/(x—l— D’ +@y—174(z-1)7"=
22 —y+2z—1|

3
hay I thuoc mit cdu (S') : (x4 1)+ (y— 1)° + (z — 1) = 1.

1.

N 2(-1)—-11+21 1
Mat khac A la tam cta mat cau (S') va d (A4, (a)) = 12( \/BT—F—Z | =3 <
1, do d6 I thuoc giao ctia mp () va mit cau (S) la duong tron co dinh (C) :
20 —y+224+2=0
(z+1)°+ -1 +(z-17=1
Goi K va R lan lugt 1a tam va ban kinh ctia duong tron (C) thi AK Lmp (), AK =
1
d<A7 (Oé)) = g

1 22
TudoRZ\/Alz—AKQZ,H—g:T\/_.

Phuong trinh dudng théng AK nhan 7 (2; —1;2) lam vecto chi phuong la

r=—1+2t
(AK) : y=1—1
z=1+2t

Suy ra K (—1+4+2t;1 —¢;1+2t).
1
MatkhéCKEmp(a):>2(—1—|—2t)—(1—t)+2(1+2t)—|—2:0<:)t:—§.

11 10 7
Dodo K (——: ). 0
0 ( 9’9’9)

Cau VILa (1 diém) C6 bao nhiéu s6 tu nhién chiin c¢6 5 chit s6, trong s6 d6 c6 mit
ding hai chit s6 0.

L&i giai : Goi s6 can lap 1a = abede. Vi z 1a s6 chin nén e € {0,2,4,6,8}. Ta xét hai
truong hop :
—e=0
— Chon a # 0 ¢6 9 cach.
— Trong 3 chit s6 bed c6 ding 1 chit s6 0 va 2 chit s6 bat ky khac 0. Nen :
— 6 3 céach chon vi tri cho chit s6 0.
~ (C6 92 cach chon 2 chit s6 bat ky khac 0.
Vay truong hgp nay chon dugce téng cong : 9.3.9%2 = 2187 s6 thoa man.
- e€{2,4,6,8}
— C6 4 cach chon e.
— Chon a # 0 ¢6 9 cach.
— Trong 3 chit s6 bed ¢6 ding 2 chit s6 0 vi 1 chit s6 bat ky khéac 0. Nen :
— C6 C2 = 3 cach chon vi trf cho 2 chit 86 0.
— (6 9 cach chon 1 chit s6 bat ky khac 0.

(©www.diendantoanhoc.net Trang 9/12
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Vay truong hop nay chon dude tong cong : 4.9.3.9 = 972 s6 thod maén.
Téng cong co tat ca : 2187 4 972 = 3159 s6 chin c6 5 chit s6 ma trong s6 d6 c6 mat
dtng 2 chit s6 0.

Cau VLb (2 diém)

1. Trong mat phéng toa do Oxy cho diém M (—1,0) va dusng tron (C) : 2?4 (y+1)2 = 1.
Viét phuong trinh dudng thang (d) qua M cit dusng tron (C) tai hai diém A, B sao
cho dién tich AOAB dat gia tri 16n nhat.

Lai giai : Xét duong thang di qua M (—1,0) va song song Oy : x = —1 16 rang day
khong phai 1a dudng thang (d) can tim vi né chi cat (C) tai duy nhat mot diém c6
toa do la (—1,—1).

Duong thang (d) di qua M(—1,0) (khong song song v6i Oy) c6 phuong trinh Ia :
(d): y=—kx—k; k#0.

Ta c6 : (d) N (CO) tai cac diém A, B ¢6 toa do thod man he phuong trinh :

{x2+(y+1)2:1

y=—kxr—Fk
4 (—kr—k+1)*=1
=
y=—kxr—Fk
- 1+ k)22 +2(k* —k)x + k> —2k=0
y=—kxr—Fk

Xét phuong trinh (1 + k?)z? + 2(k? — k)z + k* — 2k = 0, ta 6 :
A =2 —k)?— 1+ k)h2—2k) =2k > 0=k >0
k—k?+ 2k k- K2+ V2k
+k2 0 T TR
Suy ra dién tich AOAB 1a Spap :

= TAB =

1
Soap = 3 |zayB — TBYA|

1 kE—k?+V2k —k — k> — 2k _ k—k*>— 2k —k —k*>+V2k
2 1+k2 1+ k2 1+k2 1+ k2
 kV2E F(k)
1k

Dé tim gia tri 16n nhat ctia f(k), ta c6 hai cach giai quyét :

— Céach 1 o3

Ta co6 : f2(k) = Tr o Mit khac theo bat dang thic Cauchy (AM-GM) ta
KR o[ 16K Vo7

= = -
31836 21 T 2V2
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L s k> k!

Daubangxéyrakhivachikhi1:§:§:>k:\/§
— Cach 2
Khao sat ham f(k) véi k > 0, ta c6 :
VE(3 = k?)

'k)=—=——==>f'"k)=0=>k=+V3
i) = = V3
Lap bang xét dau f (k) trong khoang (0, +00) suy ra max f(k) = f(v/3).

(0,400)
Vay phuong trinh ciia duong thang can tim la

(d) 1y = =3z — V3.

a

-3 y+2 z+1

i : 2 1 -1’
diem M (1;—3;0) va mat phang (P) :  +y + z + 2 = 0. Viét phuong trinh dudng
thang d’ ndm trong (P) sao cho d’ vuong géc véi d v M cach d’ mot khodng bing

V42,

L giai : D& thiy : M = (d) N (P). Goi w; W; ¥ lan luct 1a vector chi phuong ciia
(d), vector phap tuyén ctia (P), vector chi phuong ctia (d').
Taco: 0 = (21;—1): 7 = (1;1;1) va

V=[] = (2,-3:1).

2. Trong khong gian véi hé toa do Ozyz, cho duong thing d : ‘

Goi M’ 1a hinh chiéu ctia M len (d'). Khi d6, M’ thuoc dudng thang A ndm trong
(P) va vuong goc véi (d'). vector chi phuong cia A la :

W = [7; V] = (4;1;-5)

—
Vay : MM’ = (4t;t; —5t),t € R.
Ta co

MM =v42 & V16122 + 12 + 2512 = VA2 & [t| = 1
V6i t = —1 ta c6 dudong thang :

r—5 y+2 z+5
2 =3 1

(") :

V6i t = 1 ta c6 duong thing :

r+3 y+4 z2-5

(d): — ) 1

(©www.diendantoanhoc.net Trang 11/12



(©Dién dan Toan hoc — VMF

Cau VILDb (1 diém) Mot ngudi dan ong c¢6 5 céi 4o trdng, 7 cai 4o den, 6 cai quan
tring, 5 cai quan den, 8 cai ca vat tring, 7 cai ch vat den va 4 cai ca vat vang. Ong ta
chon ngau nhién méi thi ra 2 cai (2 céi 40, 2 cai quan va 2 céi ca vat). Tinh xac suat dé
6 thit chon ra d6 tim duge it nhat mot bo (4o, quan, ca vat) ciing mau.

Loi giai : Ta quy ude cac ky hieu viét tit sau : AT — Ao tring; AD — Ao den; QT —
Quan trang; CV — Ca vat vang;...;|AT, AT| — sb truong hop chon duge 2 4o trang;
V.V..

Phép thit clia ta gom 3 hanh dong chon :

1. Hanh dong 1 : Chon 2 cai 4o trong 5+ 7 = 12 cai 4o, c6 C%, = 66 cach.

2. Hanh dong 2 : Chon 2 cai quan trong 6 + 5 = 11 cai quan, c¢6 C? = 55 cach.

3. Hanh dong 3 : Chon 2 cAi ca vat trong 8 + 7+ 4 = 19 cai ca vat, c6 C%, = 171 cach.
Nhu vay s6 phan tit ctia khong gian méu la |E| = 66.55.171 = 620730.

1. Trong 66 két cuc ctia hanh dong 1, ta c6 :
— |AT, AT| = C2 = 10 truong hgp
— |AT, AD| = 5.7 = 35 truong hop
~ |AD, AD| = C? = 21 truong hgp

2. Trong 55 két cuc ctia hanh dong 2, ta c6 :
— |QT,QT| = CZ = 15 truong hop
- |QT,QD| = 6.5 = 30 truong hop
~ |@D,QD| = C? = 10 truong hop
3. Trong 171 két cuc ctia hanh dong 3, ta c6 :
— |CT,CT| = CZ = 28 truong hop
— |CT,CD| = 8.7 = 56 trudng hop
~ |CD,CD| = C? = 21 truong hgp
— |CT,CV| = 8.4 = 32 truong hop
- |CD,CV| =17.4 = 28 trusng hop
— |CV,CV| = C% = 6 truong hop.

Goi X 1a bién c¢6 "Trong 6 thit lay ra c6 it nhat 1 bo den", Y 1 bién ¢6 "Trong 6 thi
lay ra c6 it nhat 1 bo trang" va Z la bién c6 "Trong 6 thit lay ra c6 it nhat 1 bo cung
mau".

Nhu vay ta c6 : |[Z] = |X|+ Y] = | X NY]|

Mat khac :

1 X| = (35+21).(30 + 10).(56 + 21 + 28) = 235200
Y| = (10 + 35).(15 + 30).(28 + 56 + 32) = 234900
X NY] = 35.30.56 = 58800

Do d6 : |Z| = 235200 + 234900 — 58800 = 411300 truong hap.
|Z| 411300

=12 = ~ 0.66). O
|E| — 620730 ( )

Vay xac suat can tinh 1a P(Z)
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VMF - DE THI THU SO 4 - MON TOAN
Ngay 14 thang 2 ndm 2012
(Thai gian lam bai 180 phiit khong ké thai gian giao dé)
PHAN CHUNG: (Danh cho tit ci cdac thi sinh) (7 diém)
Cau I (2 diém)

Cho ham s6 y = 223 — 3(2m + 1)2? + 6m(m + 1)x + 1 v6i m 1a tham sd.
1. Khéo sat su bién thién va vé dé thi ham s6é khi m = 1.

2. Chitng minh réing v6i moi gia tri clia m, ham sé da cho luon ¢6 cuc dai, cuc tiéu. Tim m dé gia tri cuc dai

ctia ham s6 16n hon 1.

Cau II (2 diém)

1. Giai phuong trinh: 2 cos (3:5 + g) =cosz + 2sinx

2. Giadi phuong trinh: 2° — 1 = \/2(—32% + 5z — 3).
Cau III (1 diém)
Tinh tich phan:
In9 P
=
Cau IV (1 diém)
Cho hinh chép S.ABC ¢6 géc nhi dién ctia hai mat phang (SBC) va (ABC) bang 60°. Tam giac ABC va SBC

déu canh a. Tinh theo a khoang céch tit B dén mat phing (SAC).
Cau V(1 diém)

Cho z,y, z 14 céc s6 thyc duong thoa zyz = 1. Chiing minh ring:
1 1 1
3+ 3+
(I+z)" (I+y)” @Q+2z)

3
3>§

PHAN RIENG: (Thi sinh chi dwoc chon mét trong hai phan: A hodc B)(3 diém)
A. Chuong trinh chuan:
Cau VILa (2 diém)

1. Viét phuong trinh dudng tron di qua giao diém ctia 22 + 3% — 10z = 0 v 22 + y? + 42 — 2y — 20 = 0 va c6
tam trén x + 6y —6 =0

2. Trong khong gian v6i he toa do Oxyz cho diém A(—1;1;2), B(3;5; —2) va mit phang (P) : x —2y+2z—4 = 0.
Viét phuong trinh mit phing di qua A, B va tao véi (P) mot goc 45°.

Cau VILa (1 diém)

Giai hé phuong trinh:

1+ a9 =3
Y1+ Y2 =-1
T2 — Y1y =4
T1Yy2 + x2y1 = —3

B.Chuong trinh nang cao
Cau VLb (2 diém)

1. Trong mat phing v6i hé toa do Ozy, cho hinh thoi ABCD c6 tam I(2;1) va AC = 2BD. Diém M (0; %)
thuoc dusng thang AB, diém N (0;7) thuoc dudsng thang CD. Tim toa do dinh B biét B c6 hoanh do duong.

2. Trong khong gian véi hé toa do Oxyz cho hai dudng thing
r=2—-t
x—1 y+2 2z-2
2 1 =2

(dy) : , (d2) : { y =341t vi mit phing () : 2 —y+2—6=0.
z=4+1

Tim trén (ds) nhitng diém M sao cho dudng thing qua M song song véi (dy), cit (a) tai N sao cho MN = 3.
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Dap an de thi thw so 4
Ngay 8 thang 3 nam 2012
PHAN CHUNG CHO TAT CA CAC THI SINH (7,0 diém)

Cau I (2 diém) Cho ham s6 y = 22° — 3(2m + 1)2% + 6m(m + 1)z + 1 véi m la tham

s0.
1. Khao sat su bién thién va vé do thi ham s6 khi m = 1.

Loigidi: Véim=1:y =223 — 922 + 122 + 1

e Tap xac dinh : R

e Su bién thién :
+ Chiéu bién thien :

~Taco:y =622 —182x+12. Dodé ¢y =0 & ii; .
— Ham s6 dong bién trén ting khodng (—oo; 1) va (2;400).
— Ham s6 nghich bién trong (1;2).

+ Cuc tri : Ham s6 dat cyc dai tai zcp = 1;ycp = 6 va ham s6 dat cuc ticu tai
Ter = 2;ycr = O.

+ Gidi han : lim,_, o y = +o00;lim,_,_, y = —oo. D6 thi ham s6 khong c6 duong
tiém can.

+ Bang bién thién :

T |—00 1 2 400

f'(x) + 0 — 0 +

F)se 5

e Do thi ham s6 :

@
|

@
I

)
h
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2. Chtng minh rang v6i moi gia tri cia m, ham s6 da cho luon cé cuc dai, cuc tiéu.
Tim m dé gia tri cuc dai ctia ham s6 16n hon 1.

Loi giai : Dat ham s6 da cho 1a y = f(x). Ta c6 :

f'(z) = 62% — 6(2m + 1)z + 6m(m + 1)
A'=902m+1)*> = 36m(m+1) =9 > 0,Vm

Vay ham s6 da cho ludn c6 cuc dai va cite tiéu véi moi m. Phuong trinh f/(z) = 0 ¢6
nghiém la :

r=m;r=m-++1

Dé thay xcp = m. Do d6
f(xcp) = 2m® + 3m? + 1

Diéu kién ctia bai toan tuong duong véi :

, 3
2m* +3m* +1> 1 m*2m+3) >0 0#m > ——

2
O
Cau I1(2,0 diém)
1. Giai phuong trinh : 2 cos <3x + g) = Ccosx + 2sinx
Loi giai : Viét lai phuong trinh nhu sau :
cos 3z — v/3sin 3z = cosz + 2sin
& (4cos’s — 3cosz) — V/3(3sinx — 4sin®z) = cosz 4 2sin
edcos’s + 4v/3sin’z = [4 cosx + <2 + 3\/5) sin x] (sin2x + coszx)
& (2 - \/§> sin®z + 4sin®x cos = + (2 + \/§> sin zcos’z = 0
Chia ca hai vé cho cos® z # 0 ta dugc :
& (2 — \/§> tan®z 4 4tan’z + (2 + \/§> tanz =0
tanx =0
(2 — \/§) tan?z + 4tanx + (2 + \/§) =0
O
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2. Giai phuong trinh : 23 — 1 = \/2(—-32% + 52 — 3)
Loi giai : Phuong trinh da cho tuong duong véi :

(r =)@+ +1)=—V3r(x* +z+1)+8zvx
S —-1+3V2) (2> +2+1) =82z

Suy ra :
N7 ! +3 x+1+1 =38
NZ x B
1
Détt:\/E—T,khi d6 phuong trinh tré thanh :
T

t+3)(t*+3)=8=(t+1)>=0=t=-1

O
Cau III (1 diém) Tinh tich phan :
In9 x
e
[:/ dx
0 Ver +1
Lai giai : Dat w = e? ta c6 : 2du = ez2dx
Doican:z=0=>u=1;2=In9=u=3.
T do ta co :
I /lng / 2du _/3 2d(u + 1)
B V Ve ew+1 L Vutl
[=8—4V2
O

Cau IV (1 diém) Cho hinh chép S.ABC cé géc nhi dién ctia hai mat phing (SBC)
va (ABC) biang 60°. Tam giac ABC va SBC déu canh a. Tinh theo a khoang cach tit B
dén mat phang (SAC).

Lai gidi :

(©www.diendantoanhoc.net Trang 3/9



©Dién dan Toan hoc — VMF

Lai giai.
Goi I 1a trung diém ctia BC.

Ta ¢6 : AABC déu suy ra ATLBC va ASBC déu suy ra ST LBC. Vay STA = 60°

Do d6 ASIA déu c6 canh %g.
Suy ra
2
1 1{av3\ V3 3a*V3
S = —AI.SI.sin60° = = Y2
ASIA = 5 S 2 ( 2 ) 2 16
Ta ¢6 :
Vesar BI 1 2 2 ra\ 3a2V3 a3
_ 2= Vi.sac = 2Vp.sa = =BI.S :—(—) -

Vi.onc BC 5 suy ra Vp.sac B.SAI 3 ASIA 3\ 16 16

oo o, y . av/3
Goi M la trung diém cta SA. Tam giac SAC can tai C' ¢c6 CS =CA=a,SA= >
Suy ra

2
3 13a? 13
CMP— CA2 - AP = [V B e
4 16 4
Do do /3 )
1 1 av13 av3 a*v39
=_-CM.SA=—. . =
Sasac = 5COMSA = 5. === 16
Mat khac :
_ 3Vpsac _ 3a*V3 16 3a

1
VB.SAC = —d(B,(SAC)) SASAC- Do do d(B, (SAC)) = = . =
3 SasAc 16 a2v/39 V13

O
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Cau V(1 diém) Cho z,y, z 1a cac s6 thuc duong thda ryz = 1. Chiing minh ring :

1 n 1 . 1 S 3
1+2)° 1+ (1+2)° " 8
Loi giai : Ta co :
1 n 1 N 1 S 3 1
(1+2)° (1+2)° 87 2(14a)
Twong tu, ta dugce :
3 1 1 1 3
VT = 5 7 T 7 T 2| T g
2{(1+2) (1+y) (14 2) 3

Do d6 ta can chiing minh :
1 i 1 n 1
1+2)? (1+y)° (1+2)?

> W

Ta c6 zyz = 1 nén c6 thé gia st zy > 1. Khi do6 ta c6 :
1 1 2
1+932+1+y2 > 1+ 2y
S2xy + (x2+y2) vy > 22 +y* + 20%y°
22y (1—zy)+ (2 +y*) (zy —1) >0
say—1)(z-—y)°> >0 (ding do zy > 1)

(2)

Ap dung (2) ta duoc :

1 1 1 ) ,
VT = + + 12(1+2%) > Q+2)%2(1+¢°) > (1+
D=2 +22) " 201+ (1+2) (1 2(1+2%) > 1+ 2(1+y7) > 1+y))

>1(2)+1_1+1_z+1
T2 \l+tay) (427 L1 (1427 241l (142
z
P2tz +l 422 +42+4 31+2)7+ (217 3 (2-1) .3

1+2)° 4(1+2) A1+ 2)? 4 4(1+2)? T 4

Vay (1) ding. Suy ra bat déng thitc da cho dugc chitng minh hoan toan.
Ding thitc xay ra khi vi chi khiz =y =2 =1 O

PHAN RIENG (3,0 diém)

Cau VI.a (2 diém)
1. Viét phuong trinh dudng tron di qua giao diém ctia 2% + 4% — 10z = 0 va 22 + > +
dr — 2y —20=0va co tam trén v + 6y — 6 =0

Loi giai : Theo gia thiét hai duong tron cit nhau tai hai giao diém. Do d6 toa do
giao diém ctia hai dudong tron da cho la nghiém ctia hé phuong trinh sau :

22 +9y*—102=0
>+’ +4r—2y—20=0
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tuong duong

Tvr—y—10=0 (1)
4+ y*—10z=0 (2)

T (1) va (2) ta c6 phuong trinh
2%+ (7Tx — 10)? — 102 = 0
tuong duong
502 — 150z + 100 = 0

Vay phuong trinh ¢6 2 nghiem = = 1 va x = 2. V6i = 1 ta dugc y = 4. Goi A(1,4).
V6i © = 2 ta dugc y = —3. Goi B(1,—-3). Duong tron can tim qua 2 diém A, B
nén tam / ctia duong tron nam trén dudng trung triic A ctia AB. Goi M 1a trung
diém ctia AB khi d6 M (2, 2) Duong trung truc A ciia ABqua M (2, 2) nhan vec to

B —1;=7) = —(1;7) lam vectow phap tuyén nén c6 phuong trinh
3 1
1 _ — _—— —
(1: 2> +7 (y 2> 0

r+T7y—5=0

tuong duong

Toa do tam I la nghiém cta hé phuong trinh

r+6y—6=0
r+Ty—5=0

giditaz = 12;y = —1. Duong tron can tim c6 bankinh R = TA = /(2 — 12)2 + (4 + 1)2 =

5v/5 , tam I(12,—1) nén c6 phuong trinh

(x—12°+ (y+1)* =125

2. Trong khong gian v6i he toa do Ozyz cho diém A(—1;1;2), B(3;5; —2) vA mit phing
(P): & — 2y + 2z — 4 = 0. Viét phuong trinh mat phang di qua A, B va tao véi (P)
mot goc 45°.

Lai giai : Goi mp(Q) 1a mit phang can tim khi d6 mp(Q) c6 phuong trinh dang
Ar + By + Cz+ D = 0 v6i A2 + B? + C? # 0. Khi d6 mp(Q) c¢6 vec to phép
tuyén ng(A, B,C). Theo gia thiét ta co vec to phap tuyén mp(P) 1a np(1; —2;2) va
AB = (4,4, —4) Vi goc gitta mp(P) va mp(Q) 1a 45° nen ta c6 :

|A—QB+20| V2
VAZ £ B2 + 02\/12 +22_ 2

cos 45° =

tuong duong

2|A —2B+2C| =3\/2(A2+ B2+ C?) (1)
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mit khac vi mp(Q) qua hai diém A,B nén
ABi =04 4A+4B—4C=0oA+B=C  (2)

T (1) va (2) ta co :

2|A—2B +2(A+ B)| = 3/2(A2 + B2 + (A + B)?)

tuong duong
2A% =24 + 2AB + 2B°

Giai ra dugec B = 0 hoac B = —-A. V6i B=0taco: A=C,Chon A=C =1
ta duge phuong trinh mp(Q) : x + 2+ D = 0 vi (Q) qua A(—1,1,2) nén ta co6
—142+ D =0hay D =—1.vay ta c6 phuong trinh mp(Q) la z + z — 1 = 0. V6i
A=-BtacoC =0.Chon A= —B =1 ta c¢6 phuong trinh mit phang (Q) c6
dang z —y+ D =0 vi (Q) qua A(—1,1,2) néntac6 =1 —1+ D =0hay D =2 .
vay ta c6 phuong trinh mp(Q) 1a z — y + 2 = 0. Tém lai ¢6 2 mit phang théa man
bai toan 1a : mp(Q1) :x+2—1=0. vamp(Q2) :x —y+2=0 O

Cau VII.a (1 diém) Giai he phuong trinh :

T1+ T = 3
Y1ty = —1
T1T2 — Yry2 = 4
T1Y2 + @2y = —3

Lai gidi : Xét 2 s6 phtic : 21 = o1 + 19 VA 20 = X9 + Yol
Taco: 21420 = (11+22)+(Y14+y2)i = 3—i VA 21.20 = (T122—y1y2) + (T1Y2 +22y1 )i = 4—3i

Nhu vay, theo dinh 1y Vi-et : z1; 29 1a cac nghiém cta phuong trinh :

22— B—i)z+(4-3i)=0 (1)
Taco: A= (3—1i)%—4(4—3i) = -8+ 6i = (1 +3i)°
Do d6 ta c6 : VA = +(1 + 31)
3—i+1+3i 3—1—1-—23i

Hai nghiém ctia phuong trinh (1) 1a z = % = 244 hodc z = % =

1—2:

Tuong tng, hé phuong trinh da cho ¢6 2 nghiem 1a: (r1 =2; 2o =1; y1 = 1; yo = —2)
hodc (21 =1; 22 =2 y1 = =2; Yo = 1) O

Cau VL.b (2 diém)

1. Trong mat phang véi hé toa do Ozy, cho hinh thoi ABCOD c¢6 tam I(2;1) va AC =
2BD. Diém M (0; §) thuoc dudng thang AB, diém N (0;7) thuoc dudng théng C'D.
Tim toa do dinh B biét B c¢6 hoanh do duong.

Lai giai : Goi N’ 1a diém d6i xiing ctia N qua I thi N’ thuoc AB, ta c6 :

ZENIZQ.I[—IN:4 /
suy ra N'(4; =5
{yN/:QyI_yN:_5 Y ( )

Phuong trinh dudng thing AB : 42 +3y —1 =0
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42431-1] 5

V42 + 32
Ta ¢c6 AC = 2BD suy ra Al = 2BI. bat Bl = x, AI = 2x. Trong tam giac vuong
ABI, ta co :

Khoang cach tit I dén dudng thing AB : d(I,AB) =

1 1 1
- = 4+ suyraz=+VHsuyra Bl =5
(AR @ 4 Y '
Do dé6 B la giao diém ctia dudng thing AB véi dusng tron tam I ban kinh /5
Toa do B la nghiém cua hé phuong trinh :

dr+3y—1=0 x=1 N
{ (1:—2)2+(y—1)2:5 suy ra { y=—1 vizg >0
Vay toa do cia dinh B 1a B (1;—1) O
. . e 1A ~ N 2 r—1 y+2
2. Trong khong gian véi hé toa do Oxyz cho hai dudng thang (d;) : 5= =

r=2—1

2:22, (do) : { y=3+t va mat phang (o) : 2 —y + 2 —6 = 0. Tim trén (ds)
=4+t

nhing diém M sao cho dudng thing qua M song song véi (d;), cit (a) tai N sao cho

MN = 3.

Loi gidi : Taco: M € (dy) suy ra M (2 —m;3+ m;4 +m)
rT=2—-—m-+2t

Duong thang (d) qua M va song song v6i (dy) nén (d) : { y=3+m+t
z2=4+m—2t

Lai c6 N = (d) N (a) nén toa do ctia diem N théa man hé phuong trinh :

r=2—m-+ 2t
y=3+m+t I I B o
z=4+m—2t =t=-3-m = N(=3m—4;0;3m+10)

r—y+2—-—6=0
Suy ra :
NM = (6 +2m:;3 + m: —2m — 6) = NM? = (2m + 6)% + (m +3)2 + (—2m — 6)?
Do doé :
MN=3&9m+3°=9<m+3==21<m=—-2 hoic m= —4

Vay ton tai hai diem M théa man bai toan : M, (4;1;2), My (6;—1;0) |

3|x2—2w—3| —logz5 _ 5_y_4

Cau VILDb (1 diém)Giai he bat phuong trinh :
Ayl =y =1+ (y+3)° <8

Loi giai : Phuong trinh thit nhat tuong duong véi :

3’$2—2$—3|'3710g35 — 57y74 o 3|x2—2x—3|'571 — 57y74 PN 3|x2—2m—3| — 573/73
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G5l 530 3500y < -3 (1)

Do d6, bat phuong trinh thit hai tuong duong véi :
—Ay+y -1+ +6y+9<8e9y?+3y<0& -3<y<0 (2

Tu (1) va (2) suy ray = —3
Thay vao phuong trinh thi nhat ctia he, ta c6 :

rz=-—1

3|x272173|710g35 — 5—1 <:> 3|x272173| — 1 @ I2 _ 2:6 _ 3 — 0 @ v 3

Vay hé da cho c6 hai nghiém : (x;y) = (—1;-3),(3; —=3) O

(©www.diendantoanhoc.net Trang 9/9



DIENDANTOANHOC.NET

VMEF - DE THI THU DAI HOC SO 5 - MON TOAN
Ngay 5 thang 3 nam 2012
(Thai gian lam bai 180 phiit khong ké thai gian giao dé)

PHfiN CHUNG: (Danh cho tét cd cac thi sinh) (7 diém)
Cau I (2 diém)

z—1
2(x+1)

1. Khdo sat sy bién thién va vé do thi (C') ctia ham s6.

Cho ham s6 y =

2. Tim nhiing didm M tren (C) sao cho tiép tuyén véi (C) tai M tao vdi hai truc toa do mot tam gidc c6 trong
tam nam trén dudng thing 4z +y = 0.

Cau IT (2 diém)

1. Giai phuong trinh: cos? 3x + cos? x + 3 cos? 2x + cos 2z = 2

P +y? —zy+dy+1=0
2. Giai hé phuong trinh: ) )
y[’?f(xfy) } =2(2*+1)
Cau III (1 diém)

Tinh tich phan:

1

[
—dz
a:—!-\/am

0

I=

Cau IV (1 diém)

Cho hinh chép S.ABCD c6 day ABCD la hinh thoi canh a. BAD = 60°. SA vuong géc véi mat phéing
(ABCD),SA = a. Goi (' 1a trung diém ctia SC. Mat phang (P) di qua AC’ va song song BD, cit cic canh
SB,SD ctia hinh chép lan lugt tai B’, D’. Tinh thé tich khéi chop S.AB'C'D’.

Cau V(1 diém)

Cho céc sb thyc duong a, b, ¢ théa man a? + b + ¢ = 12. Chiing minh ring:
av/b? + 2 +b\3/02 +a2+c\3/a2 +b2 <12

PHAN RIENG: (Thi sinh chi dugc chon mét trong hai phan: A hodc B)(3 diém)

A. Chuong trinh chuan:
Cau VIl.a (2 diém)

1. Trong mit phéng véi he toa do Owxy, cho dudng tron (C) : 22 + y? — 2z + 4y + 2 = 0. Viét phuong trinh

duong tron (C') tam I (5;1) biét (C') cit (C) tai cac diém A, B sao cho AB = /3

r—3 y+2 =z+1
2 1 -1

r4+y+2+2=0. Goi M la giao diém ctia d v& (P). Viét phuong trinh duong thing A nim trong (P) sao cho

A vuodng géc véi d va khoang cach tit M dén A bing /42.
Cau VILa (1 diém)

2. Trong khong gian véi hé toa do Oxyz, cho duong thing d : va mit phang (P) :

Chitng minh riing néu cic s phiic 21, zo thoa |21 + zo| = |21| V2 thi |21 — 25| = |22 V2
B.Chuong trinh nang cao
Cau VLb (2 diém)

1. Trong mit phing véi he toa do Oxy, cho tam giac ABC c6 dinh A(0;4), trong tam G (;1, ;) va tryc tam
tring véi goc toa do. Tim toa do cac dinh B, C va dién tich tam giac ABC biét x5 < x¢

-3 y—3 z2-3

2 2 1

do 13 giao tuyén ciia hai mat phing (P) : 5z — 6y — 62z +13 =0 v (Q) : © — 6y + 62 — 7 = 0. Goi I la giao diém
ciia di va dy. Tim céac diém A, B 1an lugt thudc di, ds sao cho tam gidac IAB can tai I va c6 dién tich bing
V41

42

2. Trong khong gian véi hé toa do Oxyz, cho hai duong thing d; : x
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Dap an dé thi thiwso 5
Ngay 5 thang 4 nam 2012
PHAN CHUNG CHO TAT CA CAC THI SINH (7,0 diém)

z—1
2(x+1)
1. Khéo sét sy bién thien va vé do thi (C) ctia ham so.

Cau I (2 diém) Cho ham s6 y =

Loi gidi :
e Tap xac dinh : D =R\ {-1}
e Sut bién thien :
+ Chiéu bién thien :
~Taco:y = (xil)Q >0 VxeD.
— Ham s6 dong bién trén mdi khoang (—oo; —1) va (—1;+00)
+ Cuyc tri : ham s6 khong c6 cuc tri.
+ Gidi han, tiém can :

. 1 . 1 . :
lim y=—, lim y=—; lim y=—-o0, lim y=+4o0
z—+o00 2" z—=—o0 z—(=1)T z—(=1)"
Suy ra dudng théng y = % la tiem can ngang; duong thing x = —1 la tiém can
ding.
+ Bang bién thien :
T |—oo —1 400
f'(z) + +

+00 %
@y | e

2

e Do thi : do thi ham s6 di qua cac diém (O; —l) : (—2; §) : (1;0).
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D6 thi ham s6 nhan giao diem I (—1; %) clia hai tiém can lam tam do6i xing. [ |

2. Tim nhing diém M trén (C) sao cho tiép tuyén véi (C) tai M tao v6i hai truc toa
do mot tam giac c6 trong tam nam trén dudng thang 4x +y = 0.

To — 1
Goi A 1a tiép tuyén véi (C) tai M ¢6 phuong trinh :

cy=f — Zo — 1 __ -1
Ay = f'(x) (x —x0) + =Y = 5 (v $0)+2(x0—|—1)

2(zo+1) (xg + 1)

Loi giai : Goi M (:BO; ) € (C) 1a diém can tim.

6 — 219 — 1 2 opy — 1
GQiA:AﬂOajéA(—u;()); B:AﬂOxéB(O;xO Zo : )
2 2z + 1)
Khi d6 A tao véi hai truc toa do tam giac OAB c6 trong tam la

o (_x%—ng— 1 af — 2z — 1)
6 " 6(zg + 1)

: 6 — 2w —1 2 —2x—1
Do G thuoc duong thang 4z + y = 0 nén —4 (xo Zo > Lo Zo _

6 6(1’0+1)2
Suy ra
1
4=— vi A,B#0 nén a2 —2xy—1#0
(IE0+1)2 ( 7£ 0 0 7&)
Do doé :
+1 L L
€T _ — xrn = ——
0 21 - 0 g
ZEO+1——§ 1'0——5
1 1 3
- Véizg=—=>M|—=;—=
HETy ( 22

3 39

R . R 1 3 35
Vay ton tai 2 diem M thoa man yéu cau bai toan la M, (—5; —5) ; My <——' —)

Cau I1(2,0 diém)

1. Gidi phuong trinh : cos? 3z + cos® x + 3 cos® 2x + cos 2z = 2
Loi giai : Viét lai phuong trinh da cho nhu sau :

1+ cos 6z n 1+ cos2z

2 2
& cos 62 + cos 2x + 6 cos? 2x + 2 cos 2x = 2

<4 cos® 2x — 308 27 + cos 22 + 6 cos® 2z + 2cos 2z = 2
=4cos® 2r + 6cos 2 —2 =0

+ 3 cos? 2z + cos 2x = 2
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1
- cos2x = 3
cos2x = —1
1
Giai ra dudgc cos2x = 5 hodc cos2z = —1

1
V6i cos2x = 3 ta dugec z = i%—i—k%r,k ez

V6i cos2x = —1 tadudc v =+ k2n,k € Z
Két luan : Phuong trinh da cho c6 ba ho nghiém :z = :i:% +k2rx=n+k2r, k€ Z

[
o 2y —ay+4y+1=0
2. Giai hé phuong trinh : 9 )
y[7= (-] =2("+1)
Laoi giai : Hé phuong trinh da cho tuwong duong véi :
v —ay=—a?+4y—1 =2y (z—y) = —22%+ 8y —2 (1)
Ty —y(z —y)® =227 +2 —y(r—y)(x—y)=22"-Ty+2 (2
Cong (1) va (2) ta dugc :
—ylz—y)C+z—y) =-15y=(z—y)(@—y+2)=15
(do y#0 viy=0thi (1) 2>+1=0 (voh))
Suyra:x—y=3hoacr —y=-5
— V6i x —y = 3 suy ra z = y + 3, khi d6 phuong trinh (1) tuong duong véi :
(1) & —6y = —2(y +3)* — 8y — 2
Sy +Ty+10=0
3 y=-2=x=1
Yy=—-0=>x=—2
- V6i x —y = =5 suy ra z = y — 5, khi d6 phuong trinh (1) tuong duong véi :
(1) © 10y = =2(y — 5)> — 8y — 2 < 24> — 2y + 52 = 0 (vO nghiem)
Vay hé phuong trinh da cho ¢6 nghiém la (z;y) = {(—2; =5); (1; —2)}
[ |

Cau III (1 diém) Tinh tich phan :
1

[
Y R —
r+Var2+1
0
Lai giai : Bién doi I vé dang :

1 1
/ Vaz +1 1—x dac—/ Va2 + 1dx — /x4dx
0 0
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1
— Tinh tich phan : [; = [23Va? 4+ 1dz Dat t = Va2 + 1= t* =2? + 1, suy ra:
0

tdt = xdx

r3Va? + 1de = (2 — 1) t3dt = (t* — ?) dt
Déican: Véiz =0thit=1. V6i z =1 thi t = V2.
Khi d6 :

V2

R N
Il_/(t t)dt_(5t St)

1

V2942
., 15

1
— Tinh tich phan : I, = [2%dx = %x5|é =1
0

Do do : /3
2v2+2 1 2v2-1
[:Il—lgz—\/_+ T T T T

15 5 15

Cau IV (1 diém) Cho hinh chép S.ABCD c6 day ABCD la hinh thoi canh a.
BAD = 60°. SA vuong géc véi mit phang (ABCD),SA = a. Goi C' 1a trung diém clia
SC'. Mt phing (P) di qua AC” va song song BD, cit cac canh SB, SD ciia hinh chép lan
luot tai B, D'. Tinh thé tich khéi chép S.AB'C'D'.

Loi giai :

Goi O la giao diém ciia AC va BD. Hinh thoi ABCD c6 BAD = 60° nén tam giac
ABD déu canh a.
Suy ra :

AO:“T\/g;»Aczonzaﬁ
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Do d6 :
SC? = SA* + AC® = a® + 3a® = 4a®> = SC = 2a
) SC )
Tam giac SAC vuong tai A, trung tuyen AC’ = — = asuyra tam giac SAC’ deu
canh a.
Goi I 1a giao diém ctia AC' va B'D’, suy ra I 1 trong tam tam giac SAC.
Khi d6

SI 2 2 2
— =-=PBD =-BD ==
SO~ 3 3 3"
1 1 2 &
Ta 6 B'D'LAC’ (do B'D'//BD) nen Sapepy = ;AC'.B'D' = S.a.Za = %

Goi H la hinh chiéu ctia S tréen AC' thi SH 1 B'D' nen SH1 (AB'C'D’)

X 3
Mit khac, tam giac SAC” déu nen SH = “\Tf

1 1 av3 a®  a3V3
Vay Vsarpcrpr = =SH.Sapcrp = =. — = dvtt
ay Vs AB'C'D 3 AB'C'D 37 9 3 18 (V )

Cau V(1 diém) Cho cac s6 thuc duong a, b, ¢ théa man a® + b? + ¢ = 12. Chitng minh
rang :

avVbh? + 2+ b2+ a2+ Va2 + b2 <12
Loi giai : Tir gid thiét ta co :
(a+b+c)* <3(a* +b* + %) =36

vay
a+b+c<6

Ap dung bat ding thic Co Si ta c6 :
(b2 + 02) +2a% + 4a > 6aVb? + 2
(02 + a2) + 2b% + 4b > 6bvV/ 2 + a?
(a2 + 62) +2¢% 4+ 4¢ > 6¢va? + b2
Cong ba bat dang thitc trén ta dugc

4(a*+b*+A)+4(a+b+0)) o 412446
6 - 6 B

av/b? + 2+ bV + a2 + cva® + b2 < 12
Dang thiic xay ra khi va chi khia =b=c =2 |
PHAN RIENG (3,0 diém)

Cau VIL.a (2 diém)
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1. Trong mit phang véi hé toa do Oxy, cho duong tron (C) : 22 +y? — 2z +4y+2 = 0.
Viét phuong trinh duong tron (C') tam I (5;1) biét (C') cat (C) tai cac diem A, B
sao cho AB = /3

Ldi giai : Phuong trinh dudng tron (C) : 22+ y? — 2z +4y+2 = 0 c¢6 tam J (1; —2),

ban kinh R = /3.

Duong tron (C”) tam I (5;1) cat dusng tron (C) tai A, B nén ABLIJ tai trung diém
AB /3

H cta doan AB. Do d6 : AH = BH = -5 =5 Mat khac ta nhan thay ton tai

hai vi trf cia AB va chiing ddi xitng nhau qua tam J. Goi A’B’ 1a vi tri thit hai clia
AB va H' 1a trung diém ctia A'B’. Ta c6 :

37
IH=JI—HJ=5-2=—
J J=5-5=3
[H = JI+HJ—5+°-13
2 2
Do do6 :
va\© 7y
R?=TA*= AH? + IH? = (7) +(§) =13
B\ 13\
RS:[A/Q:A’H’2+[H’2:(7> +<7) =43

Vay c¢6 hai duong tron (C') théa man bai toan la :
(CY):(x =5 4+ (y—1)7=13; (CY): (x—5)"+(y—1)°" =43
|
-3 y+2 =z+1
2 1 -1

va mat phang (P) : x+y+2+2 = 0. Goi M la giao diém ctia d va (P). Viét phuong
trinh dudng thang A ndm trong (P) sao cho A vuong géc v6i d va khoang cach tit

M dén A bing v/42.
d
N_J P
M
A
S

Loi giai :
(©www.diendantoanhoc.net Trang 6/10
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* Tim giao diém M :

r=3+2

Phuong trinh tham sb cia d: { y=—2+41 c6 vecto chi phuong ¥ = (2;1; —1)
z=—-1—-1

Thé vao phuong trinh mp (P) : (3 +2t)+(—24+t)+(-1+t)+2=0=>t=—-1=

M (1;-3;0)

x Viét phuong trinh dudng thang A
Mit phang (Q) chita d va vuong géc vé6i (P) c¢6 vecto phap tuyén WQ = [W,7p| =
(2; —3;1). Suy ra phuong trinh mat phang (Q) 1

2(x—1)—3(y+3)+1(2—0)=0 hay 22 —3y+2—11=0

Phuong trinh dudng thang (d’) hinh chiéu ctia d len (P) la :

6 vecto chi phuong oy = (4;1; =5)

g Jrtytz+2=0
| 22—-3y+2—-11=0

r=1+4t
Suy ra phuong trinh tham s6 cia d’ : { y= -3+t
z = —5t
Trén (d') tim diém N sao cho MN =+/42. Vi N € d' = N (1 + 4t; —3 + t; —5t)

Khi do :

MN = \/(475)2 + 12 + (—515)2 = VAR =V2=>P=1t=+1

+ Véi t =1 suy ra Ny (5; —2; —5)
Duong thang A; qua N; nam trong (P), vuong goc véi (d') c6 vectd chi phuong

7A1 = [ﬁp, 7&] = (—6;9; —3> = -3 (2, —3; 1)

3 3 Lx=5 _ y+2 __ 245
Vay phuong trinh A, : 552 = £2 = =2

+ Véi t = —1 suy ra Ny (—3; —4;5)
Duong thang A, qua Ny nam trong (P), vuong goc véi (d') co vectd chi phuong

7A2 = [ﬁp, ﬁd/} = —3(2;—3;1) Vay phuong trinh A, : ‘%3 = %1 = %

Két luan : C6 hai dudng thing A théa man bai toan :

r—5 y+2 245 r+3 y+4 z-5

JANEE :
1'7g —3 1 2 3 1

Cau VILa (1 diém) Chiing minh riing néu cic s6 phiic 21, 2, théa |21 + 25| = |21 V2
thi ‘21 — 2’2’ = ‘22| \/§

Loi giai : Ta ¢o :

2 _ _— — — R —
|2|"=2Z;, 21+ 2 =Z1+%;, 21— 22=71—2

(©www.diendantoanhoc.net Trang 7/10
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Khi doé :
|21 + ZQ‘ = ’21’ \/5

Sz + 2l =2z

<~ (Zl + 2’2) (21 + ZQ) = 22171

<~ (21 + ZQ) (2_1 + Z_Q) =2x171
2121 + 21722 + 2071 + 2222 = 22171
2122 + 2921 + 20722 = 2121 (1)

Va

|Z1 - Z2| = |22| \/§
el — 2 =2zl
& (21— 22) (21 — 22) = 22075
(2 —2) (71 —7) =205
N7 — 21722 — 2271 + 2% = 22273

2121 = 2122 + 2221 + 2222 (2)
Tu (1) va (2) suy ra :

|21 + 22| = |21] V2 thi |21 — 22| = | 22| NG (dpem)

Cau VL.b (2 diém)
1. Trong mat phang véi hé toa do Ozy, cho tam gidc ABC c6 dinh A(0;4), trong tam

4 2 .
G (g, §> va tryc tam trung véi goc toa do. Tim toa do cac dinh B, C va dién tich
tam giac ABC biét x5 < z¢

. 3
Lai giai : Goi [ 1a trung diem cua BC, ta co : ;17 = 51@ =

Suy ra

Ty = 2

{ v = —1 = 1(2;-1)
P —

BC qua I va c6 vecto phap tuyén la OA = (0;4) = 4(0;1). Do d6 phuong trinh

dudng thang BC : y = —1.

Goi B (b;—1), vi I 1a trung diém ctia BC nén C (4 — b; —1).

Taco: OB = (b;—1); AC = (4 —b;—5)

Khi d6 : OB.AC =0 4b— 02 +5—=0< b= —1 hay b="5

* V6i b= —1suyra B(—1;—1) va C(5;—1) (nhan)

(©www.diendantoanhoc.net Trang 8/10
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* V6ib=5suyra B(5;—1) va C(—1;—1) (loai)

Suy ra : BC = (6;0) = BC = 6; d(A; BC) = 5. Vay Saapc = d(A;B(J)BC 2
%.5.6 =15 (dvdt)

Két luan :
e Toa do cac dinh B,C lan lugt 1a B (—1;—-1) va C(5;—1)

e Dién tich tam giac ABC 1a Saapc = 15 (dvdt)

2. Trong khong gian vé6i hé toa do Ozyz, cho hai dudng thang d, : S =
z—3
1
dy 13 giao tuyén ctia hai mat phang (P) : 52 —6y—62z+13 = 0va (Q) : 1 —6y+62—7 =
0. Goi I la giao diém ctia d; va do. Tim céc diém A, B lan lugt thuoc dy, ds sao cho

VAl

tam giac IAB can tai I va c6 dién tich bang T

Loi giai : Toa do giao diém I 1a nghiém ctia hé phuong trinh :
y;3 — z—3

2
Sr — 6y 6z —|— 13=0
r—06y+62—7=0

z=3

Giéi hé tréen ta duge : I (1;1;2)
Vecto chi phuong clia d; 1a Wy = (2;2;1)
Ta ¢6 :

(5

Y

—6 5H

| D = (—72; —36; —24) = —12(6; 3; 2)

Suy ra vectd chi phuong cia dy 1a W, = (6;3;2)
Goi « 1a goc gitta dy va ds, ta co :

cos T_)—l vz 20:>s' 1
o= — no = ——
Ta ¢b :
1 1/ 1/ 1/
S = —JA%si = — S JIA=1IB=1
atap = HIATsimar = “5= = “5-1

Vi A € dy nén toa do clia A(1+261+26:2+1) = A = \/(Qt)2+(2t)2+t2 =
3t|=1t==23

(©www.diendantoanhoc.net Trang 9/10
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Suy ra : A(g;g;%) hoiic A(% )

ViB € dynéntoadocia B (1 + 6k; 1+ 3k;2+2k) = IB = \/ 6k)* + (3k)* + (2k)°
Tkl=1ek==+1

Suy B (22 2) ot B (45 2)

Két luan : Cac diém A, B can tim la :

Cau VILb (1 diém)Doi tuyén hoc sinh gidi ctia mot truong gom 18 em, trong dé co
7 hoc sinh khéi 12, 6 hoc sinh khéi 11 va 5 hoc sinh khéi 10. Ho6i c6 bao nhiéu cach cit 8
hoc sinh di du trai he sao cho mdi khéi ¢6 it nhat mot em dude chon.

Loi giai : Tong s6 cach chon 8 hoc sinh tit 18 em ctia doi tuyén la : C% = 43758

Téng s6 cach trén duge phan thanh 2 bo phan rdi nhau :

Bo phan I : gdm céc cach chon tit doi tuyén ra 8 em sao cho mdi khoi cé it nhat mot
em dugce chon.

Bo phan II : gdbm cac cach chon tit doi tuyen ra 8 em chi gom hai khéi.

Bo phan II c6 thé phan tich thanh 3 loai :

e 8 em dugc chon tir khoi 12 hoac khéi 11, c6 C%; céch chon.

e 8 em dugc chon tit khoi 12 hodc khéi 10, c6 CF, cach chon.

e 8 em dugc chon tit khéi 11 hodc khéi 10, c6 CF; cach chon.

Do d6 s6 cach phéi tim 1a : Cf — (CF; + CF, + CF)) = 43758 — 1947 = 41811 (cach)

(©www.diendantoanhoc.net Trang 10/10



DIENDANTOANHOC.NET

VMF - DE THI THU SO 6 - MON TOAN
Ngay 10 thang 4 ndm 2012
(Thsi gian lam bai 180 phiit khong ké thsi gian giao dé)
PHAN CHUNG: (Danh cho tit cd cdc thi sinh) (7 diém)
Cau I (2 diém)
Cho ham s6 y = 2% — 322 +2 (O)

1. Khéo sat sy bién thién va vé do thi (C') ctia ham s6 trén.
2. Tim trén (C) diém A sao cho khoang céch tit A dén B(2; —4) la nhé nhit.
Cau IT (2 diém)

4 (sinx + \/gcosx) — 4v/3sinzcosz — 3
4cos?z — 1

2. Giai bat phuong trinh: v/6 (:1:2 — 3z + 1) +Vrt+224+1<0; 2R

Cau III (1 diém)

1. Giai phuong trinh: =1

29 4sinx

Tinh tich phan: I = [ ——d

inh tich phan gl—l—cosxx
Cau IV (1 diém)
Cho hinh chép S.ABCD c6 SA la dudng cao va day 1a hinh chit nhat ABCD, biét SA = a, AB = b, AD = c.
Trong mit phang (SDB), vé qua trong tam G clia tam giac SBD mot duong thing cit canh SB tai M va cit
canh SD tai N. Mit phang (AMN) cat canh SC ctia hinh chép S.ABCD tai K. Xac dinh vi tri cia M trén
canh SB sao cho thé tich ctia hinh chép S.AM KN dat gia tri nhé nhat. Tinh gi4 tri d6 theo a, b, c.

Cau V(1 diém)

2 3 P .
Cho a, b, ¢ 1a cac s6 thyc duong thoéa man a? + b2 + ¢ < T Tim gia tri nhé nhat clia biéu thie:
1 1 1
P= (a+b)(b+c)(cha)JrngbeJrcf2

PHAN RIENG: (Thi sinh chi dude chon mét trong hai phén: A hodc B)(3 diém)
A. Chuong trinh chuan:
Cau VI.a (2 diém)

1. Trong mat phang véi hé toa do Owxy, cho ba diém A(—1;7), B (4;-3),C (—4;1). Hay viét phuong trinh
dudng tron (C) noi tiép tam gidc ABC.

2. Trong khong gian véi hé toa do Ozyz, cho mat phing (P) : 2z +y + 3z — 1 = 0 va dudng thing d c6 phuong

oo =2 y+1 Z o4 I PR R 2 v y—-2 _ z+3
trinh I = 3 =1 Hay viét phuong trinh hinh chiéu ctia dudng thang A : 1= "3 T 3
mit phang (P) theo phuong (d).

Cau VILa (1 diém)

lén

Xac dinh tap hgp diém trong mit phing phitc biéu dién s6 phiic 2z thda man diéu kien (2 — 2)(i + Z) 14 s6 thuan
0.

B.Chuong trinh nang cao:

Cau VLb (2 diém)

1.Trong mat phing v6i hé toa do Oxy, cho diém Fy (2;1), F,(6;4). Mot elip (E) nhan Fy, Fy lam hai tieu

diém va tiép xic v6i Oz tai M. Tim toa do diém M.

2. Trong khong gian vé6i hé toa do Oxyz, cho hai diém A (0; —1;1) va B (1;2;1). Viét phuong trinh mat cau (S)
c6 dudng kinh 1a doan vuong géc chung ctia dudng thang AB va duong thing chia truc Ow.



DIENDANTOANHOC.NET

VMF - PAP AN DE THI THU SO 6 -

PHAN CHUNG: (Danh cho tét c cdc thi sink) (7 diém)

Cau I (2 diém)
Cho ham s y = 2® — 322 +2 (C)

1. Khdo sat sy bién thien va vé do thi (C') ctia ham s6 trén.

MON TOAN-2012

2. Tim trén (C) diém A sao cho khodng cach tit A dén B(2; —4) la nhé nhit.

GIAT

1. Khéo sat v vé do thi ...

2. Lay diém A(x;y) ty ¥ thuoe (C) = BA? = (x — 2)% + (y + 4)?
Xétr<—-1=2-2<-3=|z-2/>3=(x—-2)2>9

= BA?>9= BA>3
Xétx>—-1=y>-2=y+4>2= (y+4)2 >4

= BA’>4= BA>2

Trong ca hai trudng hop ta thay BA > 2

P N =2
Dau bang x&y ra khi { * 5 < A(2;-2)

Vay diém A(2; —2) thoa yéu cau bai toan.

Cau IT (2 diém)

4(sinx—|— \/gcosx) — 4v/3sinzcosz — 3

1. Giai phuong trinh: =1

4cos?z — 1

GIAL

biéu kien: 4cos?z — 1 # 0. Khi d6 phuong trinh da cho tuong duong véi:

™

8 cos (x— E) —2v/3sin2z — 3 =2(1+cos2z) — 1

< 8cos (x— %) -2 (\/gsin2x+cos2x) —4=0

< 8cos (xf %) — 4 cos (2307 —

)10

@cos[?(x—%)}—2cos<x—%)+120

& 2cos? (m — %) — 2cos (x —

)

@2005(3:—%) [cos(x—%)—l}z()

Vs ™ ™
cos(z77>:0 r——=—+km
o 8 & 4 2 o
cos(m—g)zl x—g:l27r

2w
T =—+knm
(k,leZ)

Dé6i chiéu véi diéu kién ta nhan duge nghiem clia phuong trinh da cho 1a z = % +k2n, ke Z

2. Giai bat phuong trinh: v6 (22 =3z + 1) + Vo' +22+1<0; 2z €R

GIAL
Bat phuong trinh da cho tuong duong vdi:

6(z*—3z+1)+6(2'+2241)<0<6[2(2>—z+1) -

(®+z+1)] +V6(2*+22+1)<0

122 —2+1)+/6@2—z+1) (22 +a+1)—6(2*+2+1) <0

2 +x+1 24+r+1

2 1 6 (z2 — 1
@12(%“% 8@ =2+ 60 (vi e?42+1>0VecR)



6(x2—x+1)

Dat t = > 0, khi d6 bat phuong trinh tré thanh:

24+r+1
) 3
2t+t—6<0@0<t<§
Do do: (2 )

6(22—z+1) 9 11— /21 11+ /21

— <t emn?-1llz+5<0e ——— <o ———

Prartl Sa7" T 10 v 10

1—-+/21 11++/21

Vay tap nghiém ctia bat phuong trinh da cho 1a S = T 10

Cau III (1 didm)

2—|—51nx
Tinh tich phan: I =
inh tich phan gl—i—cosx
GIAL
Ta, co:

ol

/ 2+smm
1+cosx

= (Ztgg —2In ‘cos ED

2

2+23ingcosg

2T
2cos 5

z
z
1 o 1 P
2
2({1—— ) -2InY*==2(1—-—— ) —-In—
(1-75) 2ms =2 (- 05) s
2

||
ol WMol N e
jSH
5
Il

1 2
Vayv I =21— — ) —In—
Y ( ¢§> 3

Cau IV (1 diém)

Cho hinh chép S.ABCD c6 SA la dusng cao va ddy 1a hinh ch nhat ABCD, biét SA = a, AB = b, AD = c.
Trong mit phing (SDB), vé qua trong tam G clia tam gidc SBD mot duong thang cit canh SB tai M va cit
canh SD tai N. Mat phang (AMN) cit canh SC ctia hinh chép S.ABCD tai K. Xac dinh vi tri ctia M trén
canh SB sao cho thé tich ctia hinh chép S.AMKN dat gia tri nhé nhat. Tinh gi4 tri d6 theo a, b, c.

GIAT

HINH VE

Do G la trong tam clia tam gidc SBD suy ra G ciing Ia trong tam cla tam giac SAC. Do d6 AG cit SC

tai trung diém K ctia SC.
Dt%* ﬂ* 1< <1'1< <1
s~ " sp Y \aSTSigsYS )

Theo cong thitc tinh ti s6 thé tich ta co:
Vsang _ SA SN SK _y  Vsagkm _ SA SK SM =z

Vsapc SASD SC ~— 2 Vsacy SASC SB 2

s _ _1 _1 5 _
Lai ¢6: Vsapc = Vsacs = 5Vs.apcp = gabe va Vsank + Vsakm = Vs ankm

nén ta cob:
Vsank  Vsarxwm _ 2Vs ANK M _ Tty e Ve ANk = Vs.apep (x +y) _ abc (z +y) (1)
Vsapc = Vsacs Vs.aBcp 2 : 4 12
Mat khac: 5 S
N M 2
N=2"9D=uySD: SM =22 9B — +SB: i
S SDS ySD; S SBS zSB; SG 3SO

Vi O la trung diém ctia BD nén 2SO = SD + SB = SG = SLSN + SLSM (2)
Yy x

. 1 1 1
Ma M, N, G thang hang nén ti (2) ta co: @4—3? 1:>x_3yy—1 <2<y<1>

Thay vao (1) suy ra:

Yy
abc(3y1+y>_abc )2
12 4 3y—1

Vs ankm =



2 2
£ I £ Yy 1 > 7 3y 72y /
Xét ham so: — <1).Tacéo = < = =0sy=—-
=5 (5 Fw= = W =0y
Khidé:f(;) ;,f(;) fSuyra mmf()z%@yz%éx:;
abc
Vay IIHD(VSANKM) 9 N//BD

Cau V(1 diém)

. 3 P
Cho a, b, c 1a cac sb thuc duong thoéa man a? + b2 + ¢? < T Tim gia tri nho nhat cia bieu thiic:
1 1 1
P=(a+b)(b+c)(cta)+ 5+ 5+
a b c
GIAL
Ap dung bat déng thitc Cauchy, ta co:
1 4 1 4
S +4>-—=5>-—4
a? a a® " a
Twong tu:
1 4 1 4
—>Z_ 4 —>2y
b 2T e

Mit khac: (a+b) (b+ ¢) (¢ + a) > 8abe. Cong cac bat déng thiic trén vé theo vé, ta dugc:

4 4 4 1 1 1 7 1 1 1
P >8abe+ — + 3+ - —12= (8abe+ o + oo + o S -)—12
a b ¢ 2b 2 a b ¢

Lai 4p dung bat ding thiic Cauchy, ta cé:

/ 1 1
4 7> - =
8abc+ -l- 2b+ 44/ 8abc. TR 20

1 1 1 9
4>
b ¢ " a+b+ec

Dong thai ta c6 danh gia:

Do do:
63 63

LA | P A
2(a+b+¢) 2(a+b+c)
Lai luu ¥ rang:

N w

. 1
Suyra:PZ%—8:13.Déu "="xéyra<:)a:b:c=§

. 1
Vay GTNN cita P biing 13, dat duge khi va chi khi a =b=c = 7.

PHAN RIENG: (Thi sinh chi duge chon mot trong hai phan: A hodc B)(3 diém)
A. Chuong trinh chuan:
Cau VI.a (2 diém)
1. Trong mit phéng v6i hé toa do Owxy, cho ba diém A (—1;7), B (4;-3),C (—4;1). Hay viét phuong trinh
duong tron (C) noi tiép tam gidgc ABC.
GIAL
Goi I (a;b), r 1an lugt 1a tam va ban kinh ctia dudng tron (C).

Goi M (z;y) la chan dudng phan giac trong géc A ctua tam giac ABC.

~MB AB 5 . 5
Ta c6 V5 ? _7? Suy ra M chia doan BC theo ti so k = —3 nén ta cé toa do

"MC T AC 3\[
didm M la: 5
_zp—kzco 4- <_3) (=4) _ 1

€T =
R
M : 3




) — —
I la tam dudng tron noi tiep tam gidc ABC nén % = 5—’4 =2=71A=-2IM.

N 1-(—2) -1
Suy ra diém I chia doan AM theo tisd k= —2=1: 7 (~2) (_1> =1(-1;2)
_ya —kym _o
11—k 1—-(-2)
Phuong trinh canh AB la (AB):2x+y—5=0.
Bén kinh duong tron (C') chinh 1a khoang céch tit tam I dén canh AB, do d6: r = d (I, (AB)) = RED+2-5 =
vi+1

V5.
Vay phuong trinh duong tron (C) 1a (C) : (z+1)>+ (y—2)> = 5.

2. Trong khong gian v6i he toa do Ozyz, cho mat phéng (P) : 2o +y+ 32 — 1 = 0 va dudng thing d c6 phuong

-2 1 . ) 4 -2
trinh © = % = il Hay viét phuong trinh hinh chiéu ctia dudng thiang A : il = yT _ 2t 3 len
mit phing (P) theo phuong (d).
GIAI

Goi (@) 1a mat phang chita A va song song véi d, A’ 1a dudng thing can tim. D& thay A’ 1a giao tuyén ctia (P)
va (Q). Ta ¢6 vecto chi phuong clia A va d 1an lugt 1a: nf = (—1;3;2); 723 = (1; —3; —1). Mt phing (Q) di qua
diém M(0;2; —3) € A va nhan vecto nj = g A 7j = (3;1;0) 1a vector phép tuyén nén c6 phuong trinh:

3r+y—2=0
Do dé moi diém trén A’ ¢6 toa do théa man hé phuong trinh

{2x+y+3z—1:0

3r+y—2=0
r=1
1 ¢
y= 4
3 3

Cau VILa (1 diém)

Xac dinh tap hgp diém trong mit phing phiic biéu dién s6 phitc z théa man didu kien (2 — 2)(i + %) 1a s6 thuan
ao.
GIAI
bat z =z + iy ta c6:
w=2-2)(i+2z)=2-z-wyl+1-y)]=[2-2)z+y1-y]+[2-2)1-y) —zyli

w 1& s6 thuan o khi va chi khi

2-z)(1-y) —azy=0c+2y—2=0
Vay tap hop cac diém can tim la duong thing « +2y —2 =10

B.Chuong trinh nang cao:
Cau VLb (2 diém)

1.Trong mat phing véi hé toa do Oxy, cho diém Fy (2;1), F,(6;4). Mot elip (E) nhan Fy, Fy lam hai tieu

diém va tiép xic v6i Oz tai M. Tim toa do diém M.

2. Trong khong gian véi hé toa do Oxyz, cho hai diém A (0; —1;1) vi B (1;2;1). Viét phuong trinh mit cau (S)
c6 dudng kinh 13 doan vudng goc chung ciia duong thing AB va dudng thing chita truc Oz.
GIAT

2 2
1. Ta c¢6 nhan xét: Néu elip (F) c¢6 phuong trinh :% +
a

%2 =1 (a>b>0), véi cc tieu diém Fy, F, thi tiép
tuyén tai mot diém I bat ki tréen (E) 1a phan gidc ngoai ctia goc FIF,

Ap dung vao bai toan, ta c¢6 Oz 1a phan gidc ngoai clia goc Fl/]\ﬁ‘g.



Lay Fy' (2; —1) dbi xting v6i Fy (2;1). Do Ox 1a phan giac ngoai clia géc Fl/]\ﬁ'g nén F\', M, F, thing hang.
. s P— 14
Goi M (z;0) thit A'M =kFV'Fo & (x—2;1)=k(45) 5@ —-2)=4dx= 5
14
Vay M( 0).
5
=1

2. Lap phuong trinh dudng thang di qua AB tacé AB:{ y= —1+ 3t

z=1
Goi M (¢;3t —1;1) € AB va N (k;0;0) € Ox, suy ra MN =(t—k;3t —1;1)
MN1AB
Vi nént==%kFk=—.
MN 10z 3

Do d6: M (;;O; 1) N (;;O;O) =1

Khi dé6: ban kinh ctia mat cau la R =

1 . R
2) trung diem cta M N va chinh la tam clia méat cau.
1
T2

_ 12+2+ 1\* 1
.x3 Y 2-g) =7

(m2+2m)a:+ (1—m2)y+m2—2m—220
2+ +22-9=0
trén luon c6 hai nghigm phan biet (z1;y;) va (22;92). Tim m dé biéu thitc P = (z; — m2)2 + (y1 — yg)2 dat gia

~—

Vay phuong trinh mat cau can tim 1a (S

Cau VILb (1 diém)

Cho hé phuong trinh: { . Chitng minh réing hé phuong trinh

tri nhé nhét.

GIAL

Nghiém ctia hé phuong trinh nay 1a toa do giao diém ctia duong thing A : (m2 + Qm) T+ (1 — m2) Y+
m? —2m — 2 = 0 va dudng tron (C) : (z+1)> 4+ y2 = 10 tam I (—1;0), ban kinh R = v/10.

Ta c6:
(m*+2m)z+ (1-—m*)y+m* —2m—-2=0& (z—y+1)m’+ (22 —2)m+(y—2) =0

Phuong trinh nay nghiém ding v6i moi m khi x = 1,5 = 2 nghia la A luoén di qua diém c6 dinh A (1;2) va A
nam trong (C).

Do d6 A ludn cit (C) tai hai diém phan bigt M (z1;y1), N (22;%2).

Vay hé da cho luon c¢6 hai nghiém phan biét

HINH VE
Ta c6: P = MN? nhé nhat khi va chi khi TALA ¢ TAGR =0 (m? —1) .2+ (m?+2m) .2 =0
@4m2+4m—2:0@m:%\/§
Vaymzi_li\/g.

Cac ban than mén nhu vay la sip dén ki thi tuyén sinh Pai Hoc réi.Ban giam khao chiic tat
ca cac thanh vién VMF va cac ban doc theo dbi nhitng dé thi cia VMF sé dat két qua cao nhét

va thi dé vao cac trudng Dai Hoc ma cic ban mong mudn.
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VMF - DE THI THU SO 7 - MON TOAN
Ngay 12 thang 5 nam 2012
(Thsi gian lam bai 180 phiit khong ké thsi gian giao dé)
PHAN CHUNG: (Danh cho tit cd cdc thi sinh) (7 diém)
Cau I (2 diém)
Cho ham s6 y = 2* —2ma? +1 (C)

1. Khéo sat sy bién thién va vé do thi ctia ham s6 (C) khi m = —1

2. Tim céc gid tri ctia tham s6 m dé do thi ham s6 (C) c6 ba diém cyc tri va dudng tron di qua ba diém nay
c6 ban kinh bang 1.

Cau IT (2 diém)

1. Giai phuong trinh trén nita khodng (Z, g] (sinz + cos x)sm% + (2sinx — 2cos gs)smzx =3
m(x—m)2 (33—2\/5)4—1 <0

2. Tim m dé he bat phuong trinh sau c6 nghiem: {
z>m>0

Cau III (1 diém)

|3

4 61
Tinh tich phan: I = [ e ™™ (22 + ——— |d.
inh tich phan ge <x 1+tan2x> x

Cau IV (1 diém)

Cho hinh lang try tam gidc ABC.A’B'C’ v6i A’.ABC 13 hinh chép tam gidc déu noi tiép trong mot mit cau cod
ban kinh R. Géc giita mit phang (A’ BC) va mit phing (ABC) bang 60°. Tinh thé tich khéi chop A’.BB'CC’
theo R.

Cau V(1 diém)

Gia st ,y 1 cac s6 thyc 1an lugt théa man cic phuong trinh:

224+ 2 +9=0 véi a>3; y>—2by+9=0vG b>3
o (1 1Y
Tim gia tri nh6 nhat cla bieu thic: Q =3(z —y)" + | — — —
oy

PHAN RIENG: (Thi sinh chi dugc chon mét trong hai phan: A hodc B)(3 diém)
A. Chuong trinh chuan:
Cau VLa (2 diém)
1. Cho hinh binh hanh ABCD c6 dién tich bing 4. Biét A (1;0), B (0;2) va giao diém I ciia hai dudng chéo
nim trén duong thing y = 2. Tim toa do dinh C vA D ctia hinh binh hanh ABCD.

2. Trong khong gian vé6i hé toa do Ozyz, cho hai diém A (1;5;0), B (3;3;6) va duong thing

1 -1 . . . s X
AL ;— = yil = g Mot diem M thay doi trén duong thang A. Xac dinh vi tri cha diem M deé chu vi tam
gidc MAB dat gia tri nhé nhat.

Cau VILa (1 diém)

Trong cac s6 phiic z théa man diéu kién |z — 2 + 3i| = =. Tim s6 phiic 2z ¢6 modun nhé nhat.

N w

B.Chuong trinh nang cao:
Cau VLb (2 diém)

2

1. Cho Elip (E) : % +y? = 1. Tim trén (E) c@p diém sao cho ban kinh qua tiéu ctia diém nay bing 3 lan ban

kinh qua tiéu ctia diém kia.

r—2 y+1 =z-1
2 1 1 )

():x—=3y+2=0,(B):2x+32z—1=0. Tinh khodng cach va goc gitta (d) va giao tuyén ctia hai mat phang

(a), (B).

2. Trong khong gian v6i hé toa do Ozyz, cho dudng thang (d) : va hai mat phing



