DE THI THU DAI HOC 2011 - 2012
THPT CHUYEN LAO CAI Moén thi: Toan
TO TOAN-TIN Thoi gian lam bai: 150 phait

PHAN CHUNG (7,0 diém) Cho tit ca thi sinh

Cau I. (2 diém) Cho ham s6 y = 2% — 3(m + 1)z% + 9z — m, v6i m la tham sb thuc.
1) Khéo sat sy bién thien va vé do thi ctia ham s6 da cho ting véi m = 1.
2) Xac dinh m dé ham s6 da cho dat cuc tri tai z1, x5 sao cho 3xy — 229 = m + 6

Cau II. (2 diém)
1) Giai phuong trinh: sinz + 2 = 2cosx + sin’x

1
2) Giai phu’dng trinh: 5[0g\3/g(33 -+ 1) + ﬁlOggl( 3)2012 = 5l0g243 [4(5[) — 2)]

™

Cau III. (1 diém) Tinh [ = /4 cos2z.In(sinx + cosz)dz.
0

Cau IV. (1 diém) Cho hinh lang tru tam giac ABC.A'B'C’ c¢6 tat ca cac canh déu bing a. Goc tao bdi
canh bén va mat day bang 30°. Hinh chiéu H clia diém A trén mat phang (A’B’'C") thuoe dusng
thang B'C".

1) Tinh the tich lang tru ABC.A'B'C".
2) Ching minh hai duong thang AA’ va B'C’ vuong géc va tinh khodng cach gitta chiing.
1 3

Cau V. (1 diém) Cho z,y, 2z > 0 théa man x + y + z = 3xyz. Ching minh 2yz + ————— > =
ry+yz+zx 4

PHAN RIENG (3,0 didm) Thi sinh chi lam mot trong hai phin A hoic B

Cau VIa. (2 diém)
1) Tim s6 phtic z thoa man (z — 1)(z 4 2¢) 1a s6 thuc va |z| dat gia tri nho nhat.
2) Trong mat phang toa do Owxy, cho tam giac ABCcd A(1;1), dudng cao xuat phat tit B c6
phuong trinh 5z + y — 22 = 0, trung tuyén xuat phat tit C' ¢6 phuong trinh x + 2y — 10 = 0. Tim
toa do B, C.

Cau VIla. (1 dlem)Trong khong gian v6i hé toa do Ozyz cho duong thing A : ””+2 = yT = ZH . Viét

phuong trinh mit cau tam O (v6i O 1a goc toa do), cat A tai hai diém A, B sao cho AB =22

Cau VIb. (2 diém)
1) Tim s6 phitc z théa man | ——
2)Trong mit phang toa do Oxy, cho tam giac ABC c6 phuong trinh hai canh C'A, CB lan lugt
la x — by +4 =0 va bx + 3y — 36 = 0, trong tam cua tam giac ABC 1a G (130, 130) Tim toa do ba
dinh cta tam giac ABC.

| =1 dong thoi 2= 1a s6 thuan &o.

2 — N
¥=2 = =1y

Cau VIIb. (1 diém) Trong khong gian v6i hé toa do Ozyz cho dudng thang A : “37_2 =4 5
mat cau (S) : 22 +y? + 22 + 4o — 6y +m = 0. Tim m dé A cit mat cau tai hai diéem phan biét

M, N sao cho MN = 8.
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TRUONG THPT CHUYEN LAO CAI

HDC THI THU PAI HQC NAM HOQC 2011-2012

TO TOAN TIN MON TOAN, THOI GIAN: 150 PHUT
(Huong din chim nay g(“;m 7 trang)
Cau y N¢i dung Pi¢m
I 1 Cho ham s6 y = x3 — 3(m + 1)x? + 9x — m, v6i m 13 tham sb
(1diem) | e Khao sat sy bién thién va v& dd thi ciia ham sb di cho ing
voim = 1.
Véim=1tacoy =x>—6x2+9x—1
-Téap X:c'IC dinh D = R 0.25
-Su bién thién:
*Chiéu bién thién: y’ = 3x? — 12x + 9 = 3(x? — 4x + 3)
Tacoy >0 x€(—0;1)U3;+x); y¥ <0 xE 0,25
(1; 3).
Do d6 ham sé ddng bién trén mdi khoang (—oo; 1) va (3; +00),
ham sb nghich bién trén  khoang (1; 3)
*Cuyc tri: Ham sb dat cuc dai tai x = 1, Vep = 3. Ham sb dat cuc 0,25
tiéu tai x = 3, Ycr =—1
*@Gioi han: limy,_, ¥y = +00; lim,_,_,y = —o0
*Bang bién thién:
*Pothiry" =6x—12;y" =0 x=2
Do d6 db thi c6 diém uén 1a U(2; 1).
Nhan xét: d6 thi nhan U(2; 1) 1a tim d6i xtng.
0,25
0 xL
2 | Chohamsoy = x° — 3(m + 1)x? + 9x — m, v6i m la tham s6
(1diém) thuc. Xac dinh m dé ham sb da cho dat cuc tri tai X1, X, sao cho
3% —2x, =m+6
Tacoy=x3-3(m+ Dx?+9x—m
y' =3x2—6(m+1x+9
Dé ham s6 ¢6 cyc tri thi y’ phai c6 hai nghiém phan biét & A’ > | 0,25
0=9(m+1)2-27>0 0.25

S meE (—00; —-1- \/§) U (—1; +\/§)




Theo dinh 1i Viet ta c6 {xl +x, =2(m+1) (1)

X1X; =3 (2)
\ Je , e (X =m+2 £
Ma 3x; — 2x, = m + 6, két hop vdi (1) tacod o =m thé 0,25
, =
vao (2) ta cod
mm+2)=3em?+2m-3=0 [nrln_z_l?) (théa man)
Do vay, cic gia tri m can tim lam € {1; -3} 0,25
11 1 Giai phuong trinh sin3x +2 = 2 cos x + sin? x
(1diém) | Phuong trinh twong duong sin? x(sinx — 1) + 2(1 — cosx) = 0
& (1 —cosx)[(1+cosx)(sinx—1)+2]=0 0,25
[ cosx =1
) sinx —cosx +sinxcosx+1=20
Néu cosx =1 x = k2n
Néusinx —cosx +sinxcosx +1 =0,
ditt = sinx — cosx, |t| < V2
.4 .2 . : 1-t2 0,25
Khid6 t“ =1 — 2sinxcos x, sinxcosx = . ’
42
Dod()t+i+1 = 0 hay
5 0,25
-t +2t+3—0<:>[t_3 (loai)
T 1
Véit =—1, sinx —cosx = -1 & sm(x—z) = _ﬁ@
x—2=-Z4k2m
4 4
x-2=2 4 kon
4 4
x = k2T[
< =— + k2w 0,25
Tém lai, nghi€ém ctia phuong trinh da cholax =k2nvax = 37” +
k2m
2 Giai phuong trinh
(1diém) l10 s=(x+1) +— ! ——logg (x — 3)2912 = 5.log,.3[4(x — 2)]
39833 503 0881 8243
Diéu kién: x > 2 vax # 3 0.25
Phuong trinh da cho twong duong ’
) x+Dlx—-3]=4(x—-2) 0.25
THI1: Néu x = 3: ’
x+1Dx—-3)=4(x—-2)
1 (loai)
& x? —6x+5—0<:>[x c 0,25
TH2: Néu x < 3
—x+Dx-3)=4x-2)eox*+2x—-11=0
o [x = —1-2V3 (loai)
x=-1+2V3
Vay phuong trinh d cho c¢6 hai nghiém x € {5; —1 + 2v/3} 0,25




I

1 diém

Tinh tich phén I = [*cos 2x.In (sin x + cos x)dx
T

4

I = J(cosx — sin x)(cos x + sin x).In(sinx + cosx) dx =
0

L]

= J(cos x + sin x).In(sin x + cos x) d(cos x + sin x)
0

batt = (cosx + sinx)
Voix=0,t=1
Véixz%,tzx/f

Dodo I = flﬁtln tdt = %flﬁlntdtz = %tzlntl‘lﬁ—%fﬁtzdlnt

1

0,25

0,25

0,25

0,25

v

1 diém

Cho hinh liang try tam giac ABC. A’B'C’ ¢6 tat ca cac canh déu
bang a. Goc tao bdi canh bén va mat day bang 30°. Hinh chiéu H
ctia diém A trén mit phang (A’'B'C") thudc duong thing B'C’.
a) Tinh thé tich ling tru ABC.A'B'C’.
b) Chung minh hai duong thing AA’ va B'C’ vubng goc va
tinh khoang cach giita chung.

a) Do AH L (A'B'C") nén AA'H chinh la goc gitta AA’ va
(A’'B'C"). Theo gia thiét thi AA'H = 30°. Khoang céch
giita hai mit phing ddy chinh 13 AH. Ta c6 AH =
AA'.sin30° ==,

\ , a
T d6 Vapcapicr = AH.Sppc = 5. —— = —

b) A'H = AA'.cos30° = 22 Do tam gidc A'B'C’ déu, mi

d6 dai duong cao ha tir A t6i B'C' 1a %g nén H chinh 1a

trung diém BC. Mit khac A’'H L B'C' nén A’A L B'C’.

0,25

0,25

0,25




Ké duong cao KH cua tam giac A'AH thi HK chinh la
khoéang céach gitta A’A va B'C'. Do A’A.HK = AH.A'H nén
aavs

HK =22 =3 0,25
a 4
V | (1diém) | Cho x,y,z > 0 théa man x + y + z = 3xyz. Chiing minh
1 3
+t—2=>-
Xz xy+yz+zx 4
3
Tacéx+y+z=3xyz$@:>x+y+223 0,25
Doxy+yz+zx < x> +y? +z% nén3(xy +yz +zx) <
(x +y+2)% Tu do
3 0,25
34=3xyz+————>x+y+z4+ —— ’
xyz xy +yz+zx xTywz (x+y+2)>?
., X+y+z x+y+z 9 J4 2 .
Ta lai c6 +—3 Y > 3 (do bat dang thitc AM- 0,25
GM).
Mit khic % >1.Dod634A >4hayA > z. Dau bang xay ra
0,25
khix=y=2z=1
Vla.l | 1diém ) )
Tim s06 phtrc z théa man (z — 1)(Z + 2i) 1a s0 thyc va |z| nho
nhat.
Giastz =x +yi (x,y € R). Khi do
AN N _ . N 0,25
-D(F +2i)=[(x—-1) +yi][x+ (2 -y)i].
Pé(z—1)(Z +2) lasdthucthi(x —1)(2—y)+xy =0 0,25
Hay 2x +y — 2 = 0. Suy ra tip hop céc diém M biéu dién s6
phirc z thoa min (z — 1)(Z + 2i) 1a s6 thyuc 1a duong thiang A co 0.25
phuong trinh 2x +y — 2 = 0.
Dé |z| nho nhit thi M phai 1a hinh chiéu caa 0(0; 0) 1én A.
T d6 timduc_)'cM(i;z) nénz=2+2i 0,25
5’5 5 5
VIa.2 | 1diém

Trong mit phing toa d6 Oxy, cho tam giac ABC ¢6




A(1; 1), duong cao xuét phat tir B c6 phuong trinh 5x +y — 22 =
0, trung tuyén xuét phat tir C c6 phwong trinh x + 2y — 10 = 0.
Tim toa do B, C.

Goi M(10 — 2t; t) 14 trung diém ciia AB. Khi d6 :

{x3=2xM—xA=20—4t—1=19—4t

Yg=2Yym—ya=2t—1 0,25

Lai c6 diém B thugc duong 5x + y — 22 = 0 nén 5(19 — 4t) +

2t —1—22=0hay 72 —18t = 0 hay t = 4. Do d6 B(3; 7). 0,25

Puong thing AC di qua A va vudng goc v6i duong 5x +y —

22 = 0 nén c6 phuong trinh x — 5y + 4 = 0. 0,25

N 4R . cn . o (x+2y—=10=0 , _

Toa 3o diém C la nghiém ctia h¢ { X—5y+4=0 do d6 C(6;2).

Vay B(37),C(6;2) 0.2
Vlla | 1di€m | Trong khong gian véi hé toa do Oxyz cho dudng thing A:XZL2 =

3}3;2 = %1 Viét phuong trinh mit cau tdm O (véi O 1a gdc toa do),

cit A tai hai diém A, B sao cho AB = 22.

Puong thang A di qua diém M(—2;2;—1) va nhan % = (2;3;2) | 0,25

lam véc to chi phuong.

Ta co MO = (2;—2;1); [#; MO| = (7;2;—10) 0,25

Suy ra d(0,A) = |[5; M0]| _ va9+a+100 _ 0,25

uy ST w T Vators

Goi (S) 1a mat cau tam O cat A tai A, B sao cho AB = 22, Suy ra

ban kinh mat ciu la R =112 + 32 =+/130. Phuong trinh

($):x2 +y2 + 2% = 130 0.25
VIb.1

Tim s0 phuc z théa man dong thoi hai diéu kién sau:

z
z—2-21

«Z=21 ,. % A
=1va — la sO thuan ao.

Z#F2

Pidu kién {Z e

Giastz = x + yi (x,y € R). Khi do




Tir gia thiét ta co:|z| = |z — 2 — 2i]

0,25
twong duong x? + y? = (x — 2)2 + (y — 22)
Hayy =2 —x (1).
0,25
L z=20 _ x+(y-2)i _ [x+(y-2)i][(x-2)-yi]
Taco z—2  (x=2)+yi (x—2)2+y2
Do do 22 1a s6 thudn o thi x(x — 2) + y(y — 2) = 0 hay
0,25
x2+y2=2(x+y) (2
Thay (1) vao (2) tacox? + (2 —x)2 =4 hay 2x? —4x =0
Néux =2thiy =0nénz=2 (loai).
0,25
Néux =0,y = 2khi d6 z = 2i (thoa man).
Vib.2 i
Trong mat phang toa 0 Oxy, cho tam giac ABC c6 phuong trinh
hai canh CA, CB lan lugt 1a x — 5y+4=0va5x+3y—36=
0, trong tdm cua tam giac ABCla G (?; ?) Tim toa d0 ba dinh
cua tam giac ABC.
P cn 0 o (x=5y+4=0 , _
Toa @6 C la nghiém cta hé {Sx +3y—-36=0 do do6 C(6;2) 0,25
Taco CM = gc_d (M 14 trung diém AB)
3,10
) 6=5G :
Do do 3 10 do d6 M(2; 4). 0,25
ym—2=5(5-2)
36-3b
Goi A(5a — 4;a),B (36;31’ ; b). Tacod {Sa —dt+——=4 0,25
a+b=8

36—24+3a

Toeddob=8—a, 5a—4+ = 4 hay 25a — 20+ 12 +

3a = 20 hay 28a = 28 haya =1

Do dé b = 7,A(1;1),B(3; 7).




Vay A(1; 1), B(3;7), C(6; 2) 0,25
VIIb. | 1 diém Trong khong gian vdi hé toa d6 Oxyz cho dudng thing A: xT_Z =
y=2 z-1 o A
. =5 va mat cau
($):x% +y? + z% + 4x — 6y + m = 0. Tim m d& A cat mit cau
tai hai di€m phan biét M, N sao cho MN = 8.
biéu ki¢n ton tai mat cau: m < 13 0,25
Puong thang A qua A(2; 2; 1) nhan i = (2; 1; 2) 1a vec to chi
phuong
TA = (4L 1);v = (21:2) 0.25
R
IH—‘[IA’V]‘ NI 2 2 2] 20 1) \9+36+36 _3
v J4+1+4 3 0.25
R*=IH>+HM’ ©13-m=3"+4 o m=-12 0.25




