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

GOT Y GIAI BE 03

Cau 1.1:
Hoc sinh tu gidi

Cau 1.2:
Chuang minh rang véi moi m # 0 duong thing (d) ;Y =mx—3m ludn cat do thi (C) ham s6

X—2 . P4 A - A N 4 N < X z A A lL
tai hai diém phan biét va c0 it nhat mot di€ém cé hoanh d6 1én hon 2.

y:

x-1

X—2
x-1

e Phuong trinh hoanh d6 giao diém cua d6 thi (C) ham s6 y = va duong thang

(d):y=mx—3m(m=0) Ia:))((—:i:mx—Sm (1)

< x-2=(x-1)(mx-3m),x =1
< mx’ —(4m+1)x+3m+2=0, x£1 (2
« P/trinh (2) 12 p/trinh bac hai (vi m# 0) ¢6 A = (4m+1)° <4m(3m +2)

A=4m?+1>0,VmeR nén (2) ludn c6 hai nghiém phan biét

Mat khac thay X =1 vao Ve trai cia (2) ta co:
m.1-(4m+1).1+3m+2=0m+1=0,vmeR, nén x =1 khdng phai 1a nghiém cua
(2) voi moi m.

o Xem f(x)=mx*—(4m+1)x+3m+ 2-Ia tam thic bc hai theo x (vi m = 0), ta co:
m.f(2)= m[m.4—(4m +1).2+3m+2] =m.(-m)=-m*<0,¥vm=0
Theo dinh 1y dao vé d4u ciia tam thirc bac hai suy ra f (X) lubn c6 hai nghiém phan
biét X;, X, thoa mén X; <.2 < X,-
e TOm lai, p/trinh (2) lubn c6 hai nghiém phan biét X, X, khac 1 théa méan x; <2 < X, véi
moi m=0, hay p/trinh (1) CO hai nghiém phan biét trong d6 c6 mot nghiém 16n hon 2.

Vay duong thang (d) ludn cit db thi (C) tai hai diém phan biét trong d6 c6 mot diém co
hoanh do 16n hon 2 vgi moi m#0.

& Nhdn xét. Poan khong can dé cap (khdng trinh bay) van dugc néu da trinh bay

doan v2 (theo t/chat ciia dinh Iy ddo vé ddu ciia tam thire béc hai)
Cau ll.1:
¢ .1 X 1 .,X
Giai phuong trinh Z+c0s? = ==sin’= Q)
4 3 2 2

Diing cong thire ha bac cos? o :%(1+ cos2at );sin’ e :%(1—005205) taco

(1)<:>£+1 1+cos2> _1 1-cos2.2
4 2 3 4 2

<:>£+£cosﬁz—lcosx = 2+2c0521+00535:0
2 2 3 4 3
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{Dung cbng thirc géc nhan hai va goc nhan ba véi CoS :

< . X ,
c0s 2 = 2¢0s% o —1;¢053a = 4¢0s° o —3cosa . Ap dung véi a =5 ta co

COS%:COSZEZZCOSZE—].; COSX = C0S3> = 4c0s3 X —3cos >}
3 3 3 3 3
<:>2+2(200325—1)+4cos35—30035:0
3 3 3
o 40082 +4c0s2 X —3c0s 2 =0
3 3 3
o cos2| 4c0s? X —acosX—3]=0
3 3 3

cosﬁzo
3

4cos’ 2 —4cos2-3=0 0031:§>1(loai);cosﬁz—1
3 3 3 2 3

X:3_ﬂ+3kﬂ X—3—7r+k37r
= 2 & 2 . (k,(1€Z).
1:i£+|27r X=xm+167
| 3 3
& Két lun:
Cau Il.2:
Giai phuong trinh %Iogﬁ(x+3)+%log4(x—1)8 =3logg (4x) (1)
e Biéu kién dé p/trinh ¢6 nghia:
X+3>0 X>—3
8 x>0
(x-1) >0 x-1#£0<
x=1
4x >0 x>0

e V/6i d/kién néu trén ta cé

1 1 8
(1) <:>Elogz}/2 (x+3)+zlog22 (x—1)" =3log,; (4x)

1 11 1
<:>E.Zlogz(x+3)+z.§.8logz|x—ﬂ :3.§Iog2(4x)
< log, (x+3)+log, |x -1 = log, (4x) )
{ Bay gid ching ta s& khir déu gia trj tuyét déi |x —1| véi dicu kién x > 0,x #1.
Vay ta phai xét trén hai khoang 0 < x <1 va x>1.
-V6i xe(0;1) tacé x—1<0 nén [x—1=—(x-1)=1-x
-V6i X € (L+o0) taco x—1>0 nén |x—1=x-1}
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[ (0<x<1 0<x<1
(x+3)(1-x) = 4x
o
Xx>1 Xx>1
{(x+3)(x—l):4x

O<x<1 O<x<l
{ {x:—sizﬁ
x>1 x>1

{ {x:—Lx:S

X2 —6x+3=0 {x:—3+2\/§
=N

Xx>1 X=3
x> —2x-3=0

o T6m lai, phuong trinh (1) ¢6 hai nghiém X = =3+ 2+/3;x =3

& Nhdn xét: C6 thé trinh bay 1oi giai p/trinh (2) bang cach xét hai truong hop riéng:
*Trihop X € (0;1) tacé x—1<0 nén |x-1=—(x=1)=1-x

Do d6 (2) < log, (x +3) +log, (1-x) = log, (4x)

& log,[ (x+3)(1-x) | =log, (4x)

=-3+23
<:>(x+3)(1—x):4x<:>—x2—6x+3:0<:> X +2V3
X:—3—2\/§(loai)

Trudng hop ndy (2) c6 mét nghiém X = -3+ 2+/3
*Trihop X € (L+00) taco x—1>0 nén |x -1 = x-1.
Do d6 d6 (2) < log, (x+3)+log, (x—1) =log, (4x)
< log, [ (x+3)(x—1) | =log, (4x)

X=3
<:>(x+3)(x—1):4x<:>x2—2x—3:0<:{ .

X=—1(10.’:_11)
Truong hop nay (2) c6 mot nghiém X =3
o T6M lai, (1) c6 hai nghiém X = -3+ 2+/3;x =3.
¢ Mot 56 luu §: Dimg dé méc sai lam khi bién déi log, (x—1)° =8log, (x-1).
Sai lam thu hai 12 cho rang (x—l)8 >0, VX.

: k LA
Tong quat: Ioga(u)2 = 2k log, |u| véi diéu kién u 0.

Cau IlI:

% tan x
Tinh tich phan | = dx

% c0oS Xv/1+ cos® X
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N sinx . ., .. .
bé yrang tanx = va néu dat t = cos x = dt = —sin xdx

COS X
% sin X
¢ Tacod | = dx

% cos? x+/1+ cos? X

e Dit t = cos X = dt = —sin xdx hay sin xdx = —dt

\/§ T 2
Véi X="/, tacOt=—;Vvdi X=—tacO t=—
% 2 4 2

Y %
eKhidol= [ ———= [ ———
[ytzvlﬂz ﬁ/tZ\/1+t2
2 2
{ Dén day, biéu thirc tich phan c6 chira 1+ t? nén ta dbi bién bang cach dat
t=tanu, dt=(1+tan2u)du}

e Dit t = tanu = dt :(1+tan2u)du

2
th—7:>u—a arctan£ t—£:>u—b arctan%
b 2 b b
e Khido | = 1+tan“u I 1+tan u —j(?oszu i
atanzm/1+tan2u " tan® u - sin“u
b 4 (i b
d(sinu
=] (.2 )1 I (Quaknotinh)
> sin“u sinu|,

Pén day c6 thé ding may tinh-camtay dé cho ra két qua !

{ C6 thé tinh sina nhu sau
) 2 1 1 ) 1
sin“fa=1-cos“a=1-———=1- s=l-—=—-=sina=—
1+tan®a 2 J3
1+ —
2
Tuong tu Sinzbzl—%zl—ﬂzﬁjsn]b:\/g
(\/gj 7 7 7
1+ —
2
1 1 7 7
SR (N S P Y LAY ) S
(sinb sina) [\fB J 3
Céch 2:
Bién dbi | = ( tan x dx =1 —f tan x dx
%cosx\/1+coszx ”ecosx\/coszx( 1 +1)
2
COS“ X
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) . |m.m , )
Trén khoang {E;Z} taco cosX >0 nén v/cos’ X = |cos x| = cos x
Do d6

7y i 1 Va

IZJ' tan x dX:J' tan x tan x

) dx = | ——
%cos2 xy1+tan® x +1 %\/2+tan2x cos® X %\/2+tan2x
‘ cos? X

e it U=+2+tan’x = u® = 2+tan’ x = 2udu = 2tan xd (tan x)

d(tan x)

{ Chly rang dx=d(tan X)}

= tan xd tanx =ud

u
V01X——taCOU— /2+ \f x——tacou—«/2+ \/_

eKhido | = I udu _ I du —u| =/3-
AN A l

& Nhén xét: Can chi y méi quan hé giira tan x, d (tan X) =

— dx = (1+ tan? x)dx

dé bién do6i biéu thirc dudi dau tich phan theo tanx.
. X d(tanx
Chang han: - d =— dx — ( )
cosx(sinx+cosx) cos®x(tanx+1) tanx+1

dx B dx ) dx _ 2d(tanx)

14Sin2X+COS2X sin 2X + 2€0s° X B Zcosx(sin x+cosx) tanx+1

dx dx —d (cot x)
Tuong tuy — - =— =
3|nx(smx+cosx) sin x(1+cotx) 1+ cot x

¢ Cac em c6 thé tim thém maot sd biéu thace khac nita nhé !

Cau 1V:
Tinh thé tich kh6i hop ABCD.A'B'C'D’ theo a. Biét raing AA'B'D’ 1a khéi tir dién déu canh
bang a(a > 0).
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e Piu tién ta chimg minh rang, thé tich khéi hop ABCD.A'B'C'D’ bing (gap) 6 lan thé
thich khéi tir dién AA'B’'D’. (Chiing ta d& hoc mot t/chat: Co thé chia mot khédi hop thanh
6 khdi tir dién co thé tich bang nhau)

e DE thay hai khdi lang try tam giac ABD.A'B'D" va CBD.C'B'D’ co diy bang nhau va
cling chiéu cao nén c6 thé tich bang nhau.

Xét rieng khéi lang truy ABD.A'B'D’. Chia khéi lang try ndy thanh 3 khéi tir dién
AA'B'D’, ABB'D, ADD'B’.

+ Hai khéi tt dien ABB'D, ADD'B’ ¢6 hai day BDB', D'DB’ ¢ dién tich bang nhau va
c6 cung chiéu cao 1a khoang cach tir dinh A dén mp(BDD’B’). Suy ra hai khéi tir dién nay
c6 thé tich bang nhau. 1)

+ Hai khéi to dien AA'B'D’ va ADD'B’ ¢6 hai day A'B'D’, ABD c6 dién tich bang
nhau va c6 cing chiéu cao bang chiéu cao cua lang try ABD.A'B'D’. Suy ra Suy ra hai
khoi tir dién nay c6 thé tich bang nhau. (2)

+ Két hop (1) va (2) suy ra ba khéi tir diéen AA'B'D’, ABB'D, ADD'B'c6 thé tich bang

nhau va bang % thé tich cta khoi lang try ABD.A'B'D’.
e Tir d6 suy ra khéi tir dien AA'B'D’ c6 thé tich bang % thé tich khéi hop

ABCD.A'B'C'D’.
e Bay gio chiing ta tinh thé tich khéi tr dién AA'B’'D’ theoa.

+ Goi H la trong tdm cua tam giac déu
A'B'D’ thi H la tim duong tron ngoai
tiép tam giac A'B'D’, K 1a trung diém
canh B'D’.

Khi d6 AH 1a chiéu cao cua t& dién
AA'B'D’ (t/chat caa hinh chop déu).

Al
Taco AH =2 AK = 2. a3 _a3
3 372 .3

Tam giac AHA' vudng tai H , suyra
AH? = AA® — AH?
a’® 2a° a\/6

AH? =a* - Z =" AH ="
3.3 3

1 1 a\/— aZ\/§
> .

Dién tichday A'B'D’ bang Sypp = 5 —AK.B'D' = 2
a6 a’\3 a2
3 .

4 12

. . . 1
Thé tiCh khél tl'l’ dlén AA,B,D' béng VAA’B’D’ = 5 AH 'SA’B'D’ =

1
3
e Suy ra thé tich kh6i hop ABCD.A'B'C'D’ bang
3 3
V =6V ump = 6.‘3‘1*2/E -4 f (dvtt)

Cach khac:
Sau khi 1am theo céch trén, chiing ta c6 thé trinh bay theo cach khéac gon hon nhu sau:
- Tinh chiéu cao AH cua khéi to dién déu AA'B'D’ theo a. D6 ciing chinh bang chiéu
cao cua khdi hop ABCD.A'B'C'D’.
-Pay A'B'C'D’ It giac co dién tich bang hai lan dién tich tam giac déu A'B'D’.
- Suy ra thé tich khdi hop V =S g -AH = 2.5 ypp-AH
Céc em hoc sinh ty tinh. Dé thdy rang cdch 1am thie hai rit gon va dé trinh bay !
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Hinh v& & cach 1 chi minh hoa dé
ching minh tich chat dd néu.
Hinh v& tot can chld y dén gia
thiét AA'B'D’ Ia khéi tir dién déu
nén phai dam bao dugc tinh chat
“Hinh chiéu ciia A phdi tring véi
tdm dwong trdn ngoai tiép (trong
tam) tam gid déu A'B'D'”.

- Xem hinh vé bén.

& Cac em hay luu y nhé !

A D

Céau V:

Tim tat ca cc gia tri thyc cia tham s6 m dé phuong trinh sau c6 nghiém duy nhat thudc doan
1

{—E;l} =2 -2+ 2 +1=m. 1)

.....

o Xem (1) la phuong trinh hoanh d giao diém cta dudng thang (d):y =m véi do thi (C)

cuahams6 y = f (x)=3v1-x* —2vx®+2x* +1 trén doan {—%;1}.

Taco f'(x

= - = —3X +
) V-2 @ +2x?+1 Ji-x® I +2x2+1

o Xét ham s g (X) =x3+2x% +1 trén doan {—%;1}, ta co

_3x 3x2 + 4x L 1 3X+4 J

9'(x)=3x"+4x, g'(x)=0<x=0

Bang bién thién ciia ham s6-y = ¢ (X) trén doan [—%;1}
X —% 0 1
g9'(x) - 0 +

ol | 1 ‘
y—g()g\l/

Duya vao bang bién thién tasuy ra g(x) = X+ 2x2 +1>1,Vx e [—%;1}

3x+4

V3 +2x2 +1

Mait khac, voi —%gxgl tacod 3(—%)+4£3x+4£3.1+4:>g£3x+4s7

4
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Ngoai ra ! >0,Vxe {—E;lj
1-x? 2

1 N 3xX+4
JI-x® Ix+2x?+1
Dodé f'(x)=0< —-3x=0<x=0

Tu d6 suy ra

>0,VX e [—l;lj.
2

) A1 N 1
Ta c6 bang bién thién cua ham s6 y = f () trén doan {—E;l}

X —% 0 1

Duya va0 bang bién thién ta suy ra dudng thang (d ) .y =m (song song véi truc OX) cit do

3J3-+/22
2

thi (C) cia ham sé y = f (X) tai mot diém duy nhét khi va.chi khi -4 <m <

. ) : . 1 I .
e Vay p/trinh da cho c6 mot nghiém duy nhat thudc doan |:—E;l} khi va chi khi

<3ﬁ—@

2

—-4<m

CéauVlal
Trong mt phing OXy cho dudng thang (d):2x—y—5=0 va hai diém A(L2), B(41).

Viét phuong trinh duong tron (C) ¢ tam thuge duong thang (d ) va di qua hai diém A, B.

Cach 1:
e P/trinh tham sb ctia dudng thing (d) di qua diém M (O;—5) va c6 vecto chi phuong

- X =t

u=(32) 1a (d):{y:—5+2t' teR

¢ Goi I 1a tdm cua duong tron (C) théa yebt. Vi | € (d) nén goi toa do cua l 14

| (t;=5+2t),teR.

e D0 (C)qua A B néntaco IA=IB < IA? = |B?

& (1-t)’ +(7-2t)* = (4—t)* +(6-2t)°

& 50-30t=52-32t =t=1

« Vay dftron (C) can tim ¢6 tam | (1,—3) vabén kinh R = 1A = (1-1)? +(7-2)° =5

P/trinh d/tron (C): (x—1)° +(y +3)* =25
Cach 2:
e Gia sir p/trinh ctia (C) ¢6 dang X° + y° + 2ax + 2by + ¢ = 0,(612 +b%>—c> O)

Toa do tm d/tron la | (—a;—b).
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e D/tron (C) di qua hai diém A(1;2), B(4;1)nén taco he

12+22+2a1+2b2+c=0 (2a+4b+c=-5
< 1)
42 41 +2a4+2b1+c=0 (Ba+2b+c=-17
e Mitkhic | (—a;-b)e(d) néntaco 2(-a)—(-b)-5=0
< 2a-b=-5 )
2a+4b+c=-5
Két hop (1) va (2) taco hé {8a+2b+c=-17.
2a—-b=-5

Giai hé tadugc a=-1b=3;c=-15.
e VVay pltrinh d/tron (C): x* + y? —2x+6y—-15=0

Cau Vl.a.2

Trong khong gian véi hé toa @ Oxyz cho hai diém A(L12),B(2;0;2).

1) Tim quy tich cac diém M sao cho MA* — MB? =5
2) Tim quy tich cc diém cach déu hai mét phing (OAB) va.(Oxy).

1) Goitoa do M (x;y;2).

Tirgia thit taco (x—1)° +(y-1)° +(2-2)° = (x=2)° +(y-0)" +(z-2)°
& —2X—-2y—-47+6=-4x-4z+8

< X+y-1=0

Vay quy tich cac diém M thoat yéu ciu dé 1a mat phang c6 p/trinh X +y—-1=0
2) Goi N(X; ;) ladiém cach déu hai mat phang (OAB) va (Oxy).

Taco d[N (0AB)| — d[ N,(Oxy)] *)

« Mp(OAB) di qua diém O(0;0;0) co vecto phap tuyén [OA OB] (2,2;,-2) .

Suy ra vecto n= [OA OB} = 1 1; 1 la vecto phap tuyén cua mp(OAB)

P/trmhmp(OAB) ( )+1( 0)-1(z-0)=0 & x+y-2=0
e Pitrinhmp(Oxy) : z

o ) ~ |x+y—z| C|x+y-z
Uy fa 8w (on8)] = 2112 112 3
Tir (*) ta co w:|z|<:>|x+y—z|:\/§|z|
x+y—z—fz x+y—(1+J§)z:

X+y—z= \fz x+y+(\/§—1)z:0

e Viy quy tich cac diém N thoa ycbt 1a cac mit phing 6 phuong trinh
X+ y—(1+\@)z =0 hodc x+ y+(\/§—1)z =0

. .
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Cau VII. q
Véi n e N, hdy chung minh dang thirc

Co+2Cy +3C7 +..+nCh +(n+1)Cl =(n+2).2"*

Théng thiomg Vi bai toan chirng minh cac ding thite ¢6 chiza CX chiing ta khai trién nh;

thire (X + a)n , roi dung dao ham, phép ldy tich phan dé suy ra két qua !
o Xét khai trién nhj thire sau

n

n
(1+x)" =D CXI"* X =C2 +Cox+C2x* +..+ CI X"+ C7 X" (1)
k=0

{Pé cb6 cac hé sd k trude sb hang ta chi viéc lay dao ham hai vé.
Nhung néu lay dao ham dang thic trén theo X ta s€ co

1 one _
n(1+x)"" =Cp+2C2x+3C3X* +...+(n-1)CI X" ? + nCx""
Ldc nay Cr? d4 triét tiéu dong thoi cac hé sé trudce Crll;Cr?;Cr? 12-1;2;3 chua dap ung
yéu ciu dé.
Vay ching ta can nang liy thia cia X 18n mot bac nira trude khi lay dao ham bang

céch nhan hai vé dang thirc trén cho x}
Nhan hai ve dang thirc trén véi X ta dugc:

X(1+X)" =CIx+Cpx® + C2x% +...+ C X" + Cx" )
e Lay dao ham ham hai vé dang thirc (2) theo bién X taduoc

(L+%)" +nx(1+x)" = C2 + 2CIx +3CAx* 4+ .+ nCI X" 4 (n+1)Cx"
e Thay X =1 vao dang thirc trén ta duoc

2" +n.2" =CJ+2C; +3C% +...+nCi +(n+1)C]

< (2+n)2" =C2 +2C} +3C. +..+nC) ™ +(n+1)Cy

Vaytacé Cy+2Cy +3C7 +a+nCh ' +(n+1)Cll = (n+2).2" " (dpem).
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