Gilp hoc sinh 6n thi dai hoc, cao dang niam 2009

GOI Y GIAI BE 16

Caul.1: Cho ho y= x3 — x2 +18mx—2m (Cn)
1. Khao sat ham s6 khi m =1
2. Tim m deé (C,) cat Ox tai 3 diém c6 hoanh d6 thoa man: X < 0< Xy < Xq

Cau nay cac em cd thé xem 1oi giai tryc tiép trén blog http://caolong.net tai dia chi truc tiép
la http://caclong.wordpress.com/hoc-toan/phe/d%E1%BB%81-thi-th%E1%BB%AD-
d%E1%BA%Ali-h%E1%BB%8Dc-2009/giaide06/ .

Céau 11.1: Giai phuong trinh: sin%cos3—2)(+singcos%x+sin 2xcos7x=0 (1)

e Van dung cong thirc bién ddi tich thanh tong, ta c6
(1) < sin5x+sin2x+sin3x—sin2x+sin9x—sin5x =0
< sin9x+sin3x =0 < 2sin6x.cos3x =0

) 6x =kx x:kz
sin6x =0 6
& P = Kk leZ.
cos3x=0 X=—+Ix T T
2 X:E+I§

Hop cac nghiém trén ta dugc nghiém cua phuong trink (1) 1a x =k %, keZ.

Cau 11.2: Giai bit phuong trinh: xvx2 —4x+542x2 > 3x (1)

o Didu kién xéc dinh: x? —4x+5>0 (x22)° +1>0= xeR

Taco xvx® —4x+5+2x* > 3x & xYx* —4x+5>x(3-2x)  (2)

o X¢ét cac truong hop sau:
*Tr/hop x=0, théa mén (1) nén x=0 la mot nghiém cua (1).
x>0

VX% —4x+5>3-2x (3)

x>0 x>0 x>0
3-2x<0 x>3 x>%
@ {3—2x20 ~ {X<% T [x=¥

2
X* —4x+5>(3-2x) 3x* -8x+4<0 ygxgz

*Tr/hop x>0 taco (2)<:>{

x>0
r x>0

=3 )2</>% y@{xi%©x>§
i 3SXS )

*Tr/hop x<0 tacé (2)<:>{

x<0

VX2 —4x+5<3-2x
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x <0 x<0 Xx<0
< 13-2x>0 = xg% s1X22 o x<0
x2—4x+5£(3—2x)2 3x2 —8x+4>0 XS%

o Két hop ba truong hop trén ta c6 tap nghiém cta bat phuong trinh (1) 1a

T = {0hu(50) | 240 | = (0| 3:400

Cau I11: Tinh thé tich vat thé tao thanh béi quay hinh phang giéi han boi cac
duong sau quanh truc Oy: y :‘ 2 —].‘ , Y=|x+5

e Phuong trinh hoanh do giao diém cta hai d6 thi d4 cho
x2—4:|x|+5©‘x2—4—|x|—5:0 *)

Bang xét ddu vé trai cia (*) : f (X) = ‘Xz —1‘—|X| -5

X —o0 -1 0 1 + 00
|| —X —X 0 X X

‘Xz—l‘ x? -1 0 1-x? 1-x? 0 x? -1

f(x) X2 —x—6 —x?—x—4 x> +x-4 X2 +x—6

Vi hai phuong trinh —x? —x —4 = 0;— X + X — 4 = 04v6 nghiém nén ta c6

x<-1 x<-1
x> —x-6=0 {x:—S;x:Z x=-3
*) <

= =
X>1 X>1 X=3
{x2+x—6:0 {X=—2;x=3

o Xét vat thé tron xoay khi cho hinh phang gi6i han boi céc duong y =|x|+5, truc hoanh

va hai duong thiang x =—3;x =3 quay quanh truc Ox. Thé tich cia vét thé nay bang

3 0 3
vV, :nj (|x|+5)2 dx:zrj (|x|+5)2 dx+7r.[(|x|+5)2 dx
-3 -3 0

0 3
=7Z'I(—X+5)2 dx+7zj(x+5)2 dX = -7

-3 0

(x+5)[
3

(5-x)|
3

+7 = 2587

-3 0
o Xét vat thé tron xoay khi cho hinh phéng gisi han béi cac duong y = ‘xz —1\ , truc hoanh
va hai dudng thang x = —3;x =3 quay quanh truc Ox. Thé tich ctia vat thé ndy bing

3
V, :ﬂj"XZ —]fdx:nj‘(xz —1)2 dx :nJ%(x“ —2x? +1)dx:7r(%5—2—§+ XJ - 3356”
-3 3 e

-3
e Thé tich vat thé can tim bang
3367| 954rn
2587 — =
5
Nhdn xét: Véi bai ndy cac em nén Vé do thi chinh xdc sé dé thay dwoc cdn tich phan |

V=V, -V,|=
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cau IV: Cho hinh chop tt giac déu S.ABCD ma khoang cach tr A t6i (SBC) la
2a. Xac dinh goc gitra mat bén va mat day deé thé tich khoi chop nho nhét. Tinh
thé tich do

Goi M, N lan lugt 14 trung diém cta cac canh AD, BC va O la tam hinh vuéng ABCD.
Trong tam gidc AMN ké duong cao MH L SN .
Tacd BC L MN,BC L SO=BC L MH.

Tir do6 suy ra MH J_(SBC) .

e Do AD||BC = AD||(SBC) nén khoang
cach tir diém A dén mp(SBC) béng
khoang cach tir M dén (SBC) va bing
MH . ’

Theo ga thiét, ta co MH =2a.

o Xét mat bén (SBC) va day (ABCD), c6
(SBC)n(ABCD)=BC va

BC L SN;BC L MN . Mat khac tam giac
SON vuong tai O nén goc SNO nhon.
Suy ra géc giita mat bén (SBC) va mit déy (ABCD) bing ¢ = SNO.
H 2a 2a

—=———>MN=—.
MN _MN sing

o Xét tam giac vubng MHN tacd sing =
Xét tam giac vubng SON taco tango:%: SO =ON.tan(0=M—2Ntan(0
SO :_itampzi.
sing CoS @
1 a 4a° 4a°

e Thé tich khéi chép S.ABCD be“mgV:ESO.MNZ:—. ——= —
3 3 cose sin“¢g 3cose.sin® @

Suy ra V dat gia tri nho nhét khi va chi khi cos @.sin® ¢ dat gié tri 16n nhat.
Do goc ¢ nhonnén O<cose <1.Pat t=cose taco

COS(p.Sinz(p=t(1—t2)=t—t3 VGi 0<t<1.
Xéthamsé f(t)=t—t>,te(0;1),taco f'(t)=1-3t%.

f’(t)=o@1—3t2=o@t=i (do t>0).

V3
Bang bién thién ciia ham s6

t 0 }/\/g 1

Tir bang bién thién ta suy ra max f (t) = f (i] = 23 .
(01) NE]
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. 1 . 1
Véi t =—— taco CoSgp =——=> ¢ = arccos

V3 V3 NeD
3
o Két luan: Thé tich khéi chop d cho dat gié tri nhé nhat bang V.. = 4%\/5 = 2+/3a°, dat
3.5
9

duoc khi ¢ = arccosi .

Ne

cau V: Tim gid tri 16n nhit cua bidu thire P =2(x5 +y3 +29) — (x2y + y27 + 22x)
biét 0<x,y,z<1

ebit x=1-a;y=1-b;z=1-c tacd 0<x,y,z<lsuyra 0<a,b,c<l.

e Khi do

P=2| (1-a) +(1-b)" +(1-c)’ |-(1-a)*(1-b)~(1-b)’ (1-c)~(1-c)’ (1-a)

Khai trién va rat gon ta duoc

P:3—[2a3+2b3+203—5a2—5b2—5c2+3a+3b+30+2ab+2bc+an—azb—bzc—cza}

Viet lai dudi dang

P=3—[(2a3—5a2+3a)+(2b3—5b2+3b)+(2c3—5c2+3c)+ "
+ab(2-a)+bc(2-b)+ca(2=c)]

Ta sé chirng minh

[(2a3—5a2+3a)+(2b3—5b2+3b)+(203—5c2+30)+ab(2—a)+bc(2—b)+ca(2—c)}20

That vay, 2a°—5a”* +3a=a(a-1)(2a~3)>0,Vae[0;1] )
Cu thé qua bang xét dau
a | o | 0 1 | % o0
2a®—5a’ +3a - | 0 + 0 | - 0 +
Tuong tu ta c6 2b° —5b +3b =0, Vb €[0;1] )
Va 2¢® -5¢% +3c 20, Ve e[0;1] ®)
e Hién nhién do 0<a,b,c<1 nén ab(2-a)>0;bc(2-b)>0;ca(2-c)=0
Suy ra ab(2—-a)+bc(2-b)+ca(2-c)=0 4)

e Cong theo vé cac bat dang thirc (1), (2), (3) va (4) suy ra
[(2a3—5a2+3a)+(2b3—5b2+3b)+(203—5c2+30)+ab(2—a)+bc(2—b)+ca(2—c)}20
ngétﬂr(*)tasuyra P<3.

Dau “="xayrakhi a=b=c=0< x=y=z=1.

e Vay max P =3 dat dugc khi x=y=2z=1.

Cau Vl.a: Trong khong gian véi hé toa do Oxyz, cho cac duong thang
2X+y+1=0 3X+y-2z+3=0
di: va d,:
X—y+z-1=0 2X—-y+1=0
1. Chimg minh rang d; va d, déng phing va viét pt mp(P) chua d; va d,.
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2. Tim thé tich phan khong gian gidi han boi mp(P) va ba mat phang toa do

Cau VIl.a: Chirng minh rang trong mit phang phuc 4 diém biéu dién cho cac sd:
4+ (3+~/3)i: 2+ (3++/3)i;1+3i;3+i thudc cling mdt duong tron.

* Goi toa ¢ cita cdc diém dé cho 12 A(1;3),B(3;1), C(43++3),D(2,3++3)

Ta dé nhan thiy hai diém C, D c6 tung d bang nhau nén ching mam trén duong thang

y =3++/3 song song véi truc hoanh, diém C ndm bén phai diém D.

COn hai diém A, B ndm dudi duong thing CD ddng thoi diém A ndm phia trén, bén tréi
diém B. Nhu vay tir giac ABCD la ta giac 16i. (Cac em tu v€ hinh minh hoa)

Ky hidu a = ADC: 8 = ABC . Ta s& chimg minh o + 8 =z (180°). Suy ra tt gisc ABCD
noi tiép dugce vi c6 tong hai goc dbi bang 180°

e Tacé DA=(-L—3), DC=(2;0) va BA=(-2;2), BC =(1;2++3)

Suy ra cosa:cos(ﬁ,D—C): Bﬁgg :\/1T_§\/Z =—% = a =120°
BABC  —2+2(2+\3) 2(1++3)

Va cos 8 = cos(ﬁ,B—C) -

BABC  raLi(asa) 2/2BraE
2(1+43) 143 1

== =8=60".

21683 \/4(1+\@)2 <

Suyra a + 8 =120° + 60° =180°.
Vay tir gidc ABCD c0 tong hai goc ddi dién bang 180° nén néi tiép dugc, nghia 1a bon
diém A, B, C, D cung nam trén mot duong tron.
Céch 2:
Goi toa ¢ ciia cic diém dé cho 1 A(1;3),B(3;1), C(4;3++3),D(2;3++3)
Ta dé nhan thiy hai diém C, D ¢6 tung d9 bang nhau nén ching mam trén dudng thang
y =3++/3 song song véi truc hoanh, diém C nim bén phai diém D. Trung diém cua CD Ia
diém M (3;3+J§).
e Do d6 tam ciia dudng tron di qua 4 diém A, B, C, D (néu c¢6) phai nam trén duong trung
truc ciia canh CD, la duong thang di qua M va vudng goc véi CD c6 phuong trinh x =3.
¢ Goi toa do tam duong tron ndi trén 1a | (3; y) ,tac6 IC=1D
Diéu kién can va du dé duong trong di qua 4 diém A, B,C,D1a IA=I1B=IC.
Taco IA=IB < 1A% = IB? & (3-1)" +(y-3)" =(3-3)° +(y-1)°
S 4+y -6y +9=y* 2y+le4y=12< y=3.
Vay taco 1(3;3)

cosp =

e Licndy 1A= 1B =,J(3-3)* +(3-1)* =2.
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Va |c:=\/(4—3)2+(3+J§—3)2 —J1+3=2.Viytaco IA=IB=1C=ID=2.

e Két luan 4 diém A, B, C, D cling nam trén duong tron c6 tam 1 (3;3) va ban kinh bang 2.
Nhdn xét: Cdach 2 kha hay, ddac biét nhanh gon voi yéu Cau fim tam va ban kinh dwong tron.

Cau VI.b.1: Trong mp(Oxy) cho duong tron (C): X2 + y2 -12x-4y+36=0.
Viét phuong trinh duong tron tiép xtc véi 2 truc toa do va tiép xtic ngoai véi (C)

e Ph/trinh dudng tron dang chinh téc (C):(x— 6)2 +(y- 2)2 =4

Suy ra duong tron (C) c6 tdm 1(6;2) va ban kinh R=2.

Dudng tron (C) tiép xtic véi truc hoanh va ndm & phia trén truc hoanh.

» Do vy, duong tron (C') tiép xtc véi hai truc toa d¢ va tiép xtic ngoai véi (C) khi (C')
c6 tam 1'(a;b) nam & goc phan tu thir nhat ctia mit phang toa @ Oxy. Do d6 a>0,b>0.
e (C') tiép xtic véi hai truc toa dd néu 1'(a;b) cach déu hai truc toa d OX, Oy.

< a=b . Ban kinh duong tron (C') bing R'=a=b.

Lic nay tam 1'(a;a)

e (C') tiép xtic ngoai v6i (C) < 11 =R+R’ <:>\/(a—6)2 +(a—2)2 =2+a
o ~2a%-16a+40 =a+2 < 2a? -16a+40=(a2)’

a=18

a=2

e iy c6 hai duong tron thoa yéu cau baitoan, co phuong trinh
(C):(x=2)" +(y—2)" =4 va (CY):(x-18)" +(y-18)" =324.

Nhan xét: Ta c6 thé giai tong quat néu khong chii ¥ dén vi tri cia (C) & goc phan tu thir

<:>a2—20a+36=0<:>{

nhét. Khi d6 ta goi tao d6 tim cia (C') la I'(a;b) voi a,belR.

Taco (C')tiép xtc voi hai truc toa do néu 1'(a;b) cach déu hai truc toa d Ox, Oy. Khi do
taco |a|=|b| < a=+b.Chiy R'=|a|=|b|.

Dén day phai xét timg truong hop va giai tiép nhu trén

X+mz-m=0

Cau V1.b.2: Trong khdng gian Oxyz cho ho duong thang :(dy) {(1 m)X—my=0"

Chting minh ho duong thang luén thudc mot mit phing cb dinh

e Duong thang (d,) lagiao tuyén ctia hai mit phing (P):x+mz-m=0 va
(Q):(1-m)x—my =0 véi diéu kién m=0.
Boivinéu m=0 thi (P)=(Q):x=0 licnay (d,,) khong x4c dinh.
o Vecto phap tuyén cta (P) 1a n, =(L0;m)
Vecto phap tuyén cia (Q) 1a n, = (1-m;-m;0).

1 0
1-m —-m

m 1
0 1-m

0 m
-m O

Xét vecto U {njn?] :[

j:(mz;m(l—m);—m)
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e Tac6 u=0(0;0;0) v&i moi m=0 nén no Ia vecto chi phuong ciia duong thang (d.,, ) .
Xét vetcto n=(L1L1), tacod un=1m’+1m.(1-m)+1.(-m)=0.

Suyrau.ln (1)

X-m=0

(I-m)x—my =0 (m=0)

Xét diém M (x;y;0) thuge (d,,) khi dé6 ta co {

Giai hé ta dugc x=m;y=1-m.
e Vay (d,,) luén di qua diéem M (m;1-m;0). (2)
Két hop (1) va (2) ta suy ra duong thang (dy) luon di qua diém M (m;1-m;0) va vudng
géc véi gia cua vecto n=(L11), do d6 (d,,) ndm trong mat phing (P) di qua diém m va
vudng goc voi gia cta vecto n=(L1L1), tie (P) nhan n=(L11) Iam vecto phap tuyén.
e Phuong trinh cia mt phang (P): 1(x—m)+1(y-1+m)+1.(z—0)=0
S X+y+z2-1=0
o Két lufn: Ho duong thang (d,,) da cho ludn ndm trong mét phang ¢6 dinh c6 phuong
trinh (P):Xx+y+z-1=0 véimoi m=0.
Cach 2:
e Duodng thang (d,,) 12 giao tuyén cua hai mat phang (P):x+mz-m=0 va
(Q):(1-m)x—my =0 véi diéu kién m=0.
Boivinéu m=0 thi (P)=(Q):x=0 lic nay (dy) khong x4c dinh.
X>=m=0
(I-m)x-my=0"
Trur hai phuong trinh trén cho nhautheo veé ta dugc
x+mz—m—[(1-m)x—my]=0

o Xét diém M(x;y;z)e(dm)tl]yy,tacé{ (m=0)

S X+mz-m-x+mx+my=0<m(x+y+z-1)=0

Vim=0 suyra x+y+z-1=0.

e Viy quy tich cac diém M (x;y;2)e(d,,) lamat phang c¢6 phuong trinh X+ y+2z-1=0.
Do 1a diéu phai chimg minh ! 7

Nhdn xét: Qua bai tdp nay, cac em tu rut ra cho minh cach giai phl hop ! Ién nhién
cach gidi thir nhat hoi dai nhung do cach lam luén di den ket qua (do yéu cau dé
bai). O cach 1 ndy, viéc quan trong Ia ta chi ra digc vecto n LU va n 1a mér vecto
co dinh, khﬁpg phu thugc vao m. Con céc;h thur hai thi tuy thuge vao cach khir m de
tim dwrgc biéu thirc theo x, y, z doc ldp doi voi m.

2X_y Zﬂ
_ 2 2\ 2
Cau VIL.b: Giai h¢ phuong trinh: {3| 3 +7 3 -6=0 (@)

lg(Bx—y)+lg(y+x)—4lg2=0 (2)
3x-y>0

e Diéu kién x4c dinh { (*).
y+x>0

e Tact (1)< 3(%)2()(_9 + 7(ij_; -6=0
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Y
Dit t = (%} ? V6i t> 0. Khi d6 phuong trinh (3) tro thanh 3t + 7t —6=0

Giai ta dugc t :é va t =-3<0 (nghiém nay loai).

X_i
Tudotaco (2] 222 x—Yole y=2x-2.
3 3 2

o Lai c6 (2) < log[ (3x—y)(x+Y)]=10g16 < (3x—y)(x+Yy)=16 (4)
Thay y =2x—2 vao phuong trinh (4) ta duoc (3x—2x+2)(x+2x—-2)=16

X=2
— — 2 — =
< (x+2)(3x-2)=16 < 3x" +4x-20=0 C{x—l%'

e Voi x=2 tacod y=2.2-2=2 thoa man diéu kién (*¥).
Voi x = —% taco y= 2(—%— 2} = —3—32 . Cap nghiém nay khdng thoa diéu kién (*¥).

o Két luan: Hé d cho c6 nghiém duy nhét (x;y)=(2;2).
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