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

GOI Y GIAI PE 02

cau 1.1: (2 diém)
Choham'sé : y = X% —4(m—1)x% +2m—1, co dd thi (Cr)

1. Khao sat sy bién thién va vé do thi (C2) ctia ham s6 khi m = 2.
2. Tim tat ca cac gia tri cua tham s6 m dé do thi ham so6 c6 ba diém cuec tri.

Cau 1.1: Hoc sinh tw gidi
e Tap xac dinh: D =R

e Dao ham y' = 4x° ~8(m—1)x = 4x(x* -2m +2)

x=0

x?=2m-2

e Diéu kién dé do thi ham sb d4 cho cd ba cuc tri 1a p/trinh Y’ = 0 ¢6 ba nghiém phan biét
dong thoi y' d6i ddu khi x chay qua ba nghiém do.

y':0<:>4x(x2—2m+2):0<:{

P/kién nay duge théa man <> x> = 2m—2 ¢6 hai nghiém phan biét khac X =0
<2m-2>0<m>1

{ Cac em c6 thé v& bang bién thién dé chtng to diéu nay}

o Kétluan: m>1

Cau I1.1: Giai phuong trinh : tan (%—XJ =53in2 X4 1)
Goi y gidi:
Céch 1:

e Diéu kién: COS(%—XJ #0
Patt=2 - x=x=2—t,
4 4

Habac
Taco sin®(x)=sin’ it = 1 1—cos| Z—2t :l(l—sinZt)
4 2 2 2
P/trinh da cho tr thanh tant = 5%(1—sin 2t)—4. )

2tant
1+tan’t
10tant
1+ tan’t

Ta c6 cong thirc quan hé gitra Sin2t va tant la sin 2t =

Nén (2) < 2tant =-3-5sin2t < 2tant =-3

o (2tant+3)(1+tan2t)+10tant =0

& 2tan’t+3tan’t +12tant +3=0 ‘
Phuong trinh nay c6 nghiém qua 1é ! (Thay gidi trén Maple}

(1/3)
(5+4.,/23) 7 1
tant = - -
2 )y 2
2(5+4423) . { tant = -0.2643958530 }
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Nhdn xét:

Néu thay doi (1) thanh phuong trinh tan (X - %j =5sin? X — 4 khi d6 nghiém s& chén
hon. Cac em thtr xem nhé !

{Pap sb la tant:—l;tant:3;tant:—% vérit:%—x}.

Céach khéac: Cac em tu tim thém.

Cau 11.2:
4x? y+1+ 2x(y+1)

2lo 2x+1)-1=lo
Giai h¢ phuong trinh : g3x+1( ) g3x+1 6X +5x+1

V=41 22x1 10 (2)

2x+1>0

3x+1>0

e Diéu kién: {3X+1#1

4x2y+1+ 2x(y+1)
6x2 +5x+1 ”

e Khi dé (1) = Iog3x+1(2x+1) ~1=log

(2x+1)(2xy +1)
T (2x 1) (3x+1)

2xy +1
= Iog3x+1(2)(+1)2 3x+1ﬁ
< 10g3,,1 (2 +1)2 =logs,.; (2xy+1)-1
(2x

) =|0g3x+1(2Xy+1)
2xy +1 <. 4x° +4x—2xy =0 < 2X(2x+2-y)=0

x=0
&

2X+2-y=0
e Tr/hop x =0 khdng thoa diéu kién 3x+1#0 (vi 3x+1=3.0+1=1)
e Tr/hop 2x+2-y=0< y =2x+2, thay vao ph/trinh (2) ta dugc:

22X_2+22X_1—1:0<:> E"‘l .22X—l:1<:>22X—1:g<:>2)(_1:|0g z
2 3 °3

< 2x-1=1-log,3 < x:l—%logz3>0
Taco y=4-log,3>0.

1
1-=log,3
> 9,

e Nghiém thoa mén diéu kién nén 1a nghiém duy nhét cua hé.

y=4-log, 3
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Cau I11: Cho hinh chop tam giac S.ABC, c6 SA =2 mét ddy ABC c6 dién tich bang 4.
Hai mit bén (SAB) va (SBC) lan lugt tao v6i hai mit day cac goc 45° va 60°. Tinh thé
tich khdi chép S.ABC

e Theo thay, bai toan nay c6 hon mot dap sb.

Cac em c6 thé xét hinh chdp trong truong hop day ABC 1a tam giac déu.
Va tr/hgp thir hai, day ABC la tam giac vudng can.

So sanh két qua ¢ hai tr/hop trén > Bai toéan thiéu gia thiét !

A iy e N In x
Cau IV: Tinh tich phén: | = | 3
1 x[1+ 2In2x+1j

eDit t=1+32In?x+1, tacd (t—l)3 =2In?x+1

L4y vi phan hai vé theo bién tuong tmg, ta duge 3(t —1)2 dt =4Inx. %
X
2
3(t-1
Suy ra Inx= ( ) dt.
X 4

e Déi can: Vi x=1taco t=2;véi x=e® taco t=1+39 .
1439 2 1+39
3(t-1 t—1
.Véyl:jl.udt 3j( )dt
t° 4 4

2 2
3
:3€+1_§@_| 2

1+§/§
3o 1. 3t

== j t—24+= |dt=2| ——2t+Int n
4 9 t 4\ 2 ) 1+39

Cau V: Cho céc s6 thyc duong a, b, ¢ thoa man a+b+c=2.
ab bc ca

Chirmg minh rang : + <1
e & 2 c'2-a'2-b
e Tur gia thiét, tasuyra 2—¢c=a+b;2-b=a+c;2—a=b+c
.Khidéab+bc+ca:ab+bc+ca:1+1+1 (1)
2-c 2-a 2-b a+b b+c a+c 1,1 1 1 11
. E+— =
Ap dung BDT Cauchy cho hai s6 duong, ta c6
1 1 2 1 1 2 1 1> 2
b a J_b c bc'c a +ac
Déu“=”érbaBBTtrénXéyrakhi1=%=l<:>a=b=c
a c
Suyrallls@;lllsﬁ;llls&
1,17 21,17 21,17 2
b a c b c a
Cong ba BDT nay theo vé ta duoc 1 + ! + 1 S\/%-F\/E-F\/E(Z)
1 1 11 11 2
T4+S T4 T4 2
b b ¢ a

c
b;C +(C;ajcw ab ++/bc ++/ca (3)

bc ca g
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£ Y N R . a:b:C 2
Dau “=" xay ra khi va chi khi <a=b=c==.
a+b+c=2 3

Cau Vl.a.1: Cho tam gidc ABC véi A(L5), B(—4,-5), C(4;,—1). Tim toa do tryc tam va
tam dudng tron ngoai tiép tam giac ABC

e Tryc tam tam gidc la giao diém ciia ba dwong cao ciia tam gidc ay.
Vdy deé fim tao do truc tam H cua tam giac ABC ta im (vier) phuong trinh hai duong
cao Cua tam gidc, sau do gidi hé phwong trinh suy ra toa dé can fim.
e Dudng cao ha tir dinh A(1;5) la dudng thang (d) vudng géc véi BC nén nhén vecto
BC =(8;-4) lam vecto phép tuyén.
PTTQcua (d) 12 8(x-1)-4(y-5)=0 < 2x-y+3=0
e Tuong tu, ta c6 PTTQ cia duong cao (d') ha tir dinh B(—4;-5) la
3(x+4)-6(y+5)=0<x-2y-6=0
e Toa d6 truc tam H cta tam giac ABC la nghiém ctia hé phuong trinh
2X—-y+6=0
X—2y—-6=0
Giai hé ta dugc x =y =—6. Suy ratoa do cua H (-6;-6).
Véi tam dwong tron ngogi tiép tam giac ABC ta c6 nhiéu cdch fim:
Cach 1: ) 7
Tam dudng tron ngoai tiép tam giac ABC la giao diém cua ba duwong trung truc Cua tam
giac ABC.
e Dudng trung truc (d; ) cia canh BC di quatrung diém M (0;-3) cua canh BC, dong thoi
vudng géc voi BC nén nhan BC = (8;<4) Iam vecto phéap tuyén,

PTTQ cua (d,) la 8(x—-0)—4(y+3)=0< 2x-y-3=0

e Dudng trung tryc (d, ) cua.canh AC di qua trung diém N {g 2) ctia canh AC, dong thoi
vudng goc véi AC nén nhan AC =(3;-6) lam vecto phéap tuyén.

PTTQ cua (d,) la 3(x—gj—6(y—2):0c> 2x—4y+3=0

e T4m | clia dudng tron ngoai tiép tam gidc ABC 1a giao diém cua (d,) va (d,) nén c6 toa

2x-y-3=0

d¢ 1a nghiém cua hé phuong trinh
2X—-4y+3=0

Giai hé ta dugc x = —g; y=0. Suy ra toa do tam | (—%;0].

Cach 2:
e Gia st ph/trinh d/trdn ngoai tiép tam giac ABC 1a x? + y? —2ax—2by+c =0 *)
(Véi a® +b?>—c>0)
e Theo gia thiét, d/tron di qua ba diem A(L5), B(—4;-5),C(4;-1) nén toa do cia ba diem
nay thoa mén p/trinh (*), do d6 ta c6 hé
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1+25-2a-10b+c=0 2a+10b—-c=26
16+25+8a+10b+c=0<+<8a+10b+c=-41
16+1-8a+2b+c=0 8a-2b-c=17

Giai hé ta duoc a=—§;b=0;c=—29 (thoa diéu kién a® +b? —c>0)

* Suy ra tim dudng tron c6 toa do 1 (a;b) =1 (—g;Oj.

Céach 3:
e Goi |(a;b) latoa do tim duong tron ngoai tiép tam giac ABC.
L IA? = IB?
eKhidéotaco IA=IB=IC <
IA? = IC?

@{(a1)2+(b5)2 =(a+4)>+(b+5)
(a-1)°+(b-5)" =(a-4)"+(b+1)’

¢ R0t gon va giai hé nay ta s€ tim duoc toa do cta tam I.

Cau Vl.a.2: Viét phuong trinh tham s6 duong thang A di.qua M (—4;-5;3) va cit hai

X=-1+3t X=2+2t
du&mgthéng:(dl): y=-3-2t va (dz): y=-1+3t
z2=2-t z=1-5t

* Goi toa do cac diém Ae(d,);Be(d,) codang
A(-1+3a;-3-2a;2—-a); B(2+2b;-1+3b;1-5b), véi a,beR.
Suy ra MA=(3a+3;-2a+2;-a~1); MB =(2b+6;3b+4;-5b—2)
o Duong thang (A) thoa mdn y&u cau bai toan di qua ba diém M, A B néntacé MA;MB
cung phuong < [MA MB]
—-2a+2 -a-1||-a-1 3a+3
B+d4 b 2‘ ‘—5b—2 20+6| j
| MA; MB | = (13ab+8a — 7b;13ab +13b;13ab + 24a+ 5b)
13ab+8a-7b=0 (1)
| MA;MB | =0« {13ab+130=0 (2)
13ab+24a+5b=0 (3)
a+1=0 {a:—l

3a+3 -2a+2

Taco [Wx;m]:ﬂ ob+6 3b+4

Tach (2)@13b(a+1):0c{

<
b=0 b=0
-13b-8-7b=0 b——z
e Tr/hop a=—1, thay vao (1) va (2) ta c6 hé ! 5o bed.
~130-24+5b=0 " |, _ .
. . i 8a=0
e Tr/hgp b =0, thay vao (1) va (2) ta cé hé {24a_0<:>a=0.
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e Suyra A(-1-3;2), B(2-11)
Vay duong thing (A) di qua M (—4;-5;3) va c6 vecto chi phuong MA =(3;2;-1) nén c6

X=—-4+3t
phitrinh tham s6 1a (A):{y=-5+2t.
z=3-t

‘ . 4
cau VIl.a: Tim hé s cua x® trong khai trién thanh da thuc : f (X) =(1— X—3X2)

e Theo c6ng thuc khai trién nhi thirc Newton, ta co
F(x)=(1-x(1+3x))" =1-4(x+3x?) +6x? (1+3x)° - 4 (1+3x)° + x* (1+3x)*
e Nhu vy s6 hang chtra X® chi c6 trong cdc s6 hang 6x* (1+ 3X)2 ;—4x° (1+ 3X)3.
-S4 hang chira x° ¢ trong 6x? (1+3x)° bing 6x%.6x = 36X
- S6 hang chira x® c6 trong —4x°(1+ 3X)3 bang —4x*.1=—-4x°.
e Vay hé sb cua s6 hang chira x* c6 trong f (x) bing a, =36-4=32.
So sanh véi Dap dn do Maple fim

> coeffF((1-x-3*x"2)"M4,%,3);
32

Cau VI1.b.1: Cho tam giac ABC v6i A(L5), B(<4,-5), C(4;—1). Tim toa d¢ truc
tam va tim duong trdn ndi tiép tam gidc ABC

Nhu cau Vla.l

Cau V1.b.2: Lap phuong trinh chinh‘tdc cua dudng thang A nam trong mat phang (P) :

X=2-1
y+2z=0 va cit hai duong thang : (dl):x_—_ll:%:% ; (dz): y=4+2t
z=1

e Goi M, N lan luot 1a toa do giao diém ctia mit phing (P) véi cac dudng thang (d,),
(d,). Dudng thang (A) thoa y8u cau dé bai la dudng thang di qua hai diém M, N.

y+2z=0 y+2z=0 x=1
e ToaddciaMlanghigmciah¢ { x-1 y z<x-1l=-y < y=0.
-1 1 4 4y =7 z=0
Suy ra M (1,0;0).
X=2-t X=95
A X L y=4+2t y=-2
e Toa do cua N la nghiém ctia hé 1 = L1

y+2z=0 t=-3
Suyra N(5;-2;1)
o Dudng thing (A) di qua hai diém M (1,0;0), N(5-2;1)vanhan MN =(4;-2;1) lam
vecto chi phuong. Suy ra ph/trinh tham s6 ctia (A) la
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Xx=1+4t
(A):qy=-2t
z=t

n
Cau VIL.b: Tim hé s6 cua x° trong khai trién (X2 — X—l) thanh da thtrc. Trong d6 n

la s6 nguyén duong théa man C%n+1 + C22n+1+ ot an+1 =220 1

n

e Diu tién ta tim n. B¢ ya ring trong hé thic C3,,,+C2 , +..+C) =2 -1 chiconsd
hang C5. ., . Trong khi s6 phén tir ctia t6 hop 12 2n+1. Vay ta cir khai trién nhj thirc vi s6
mii bang 2n+1.

e Ta Cé (1+1)2n+1 +1 C2n+1

_ 0 1 2 n n 2n
=Con T Con ¥ Conu ++ Gy +Copy +. +Cop + Gy

Ma theo tinh chit caa t6 hop ta co Cgml = szr?fll_k

A1y 0 _e2il_q.al 20 .~2 @20l .an _Andd
Cuthéla Cypy = Conig =1 Co001 = Conaai Conir = Conaasoi Conig = Conla-

Co tat ca # =n+1 cdp nhu vay.

Tir o suy ra 22" = (1+1)"" =2(Cf 1 +Chpu + Chpg +.. €04 )

22n+1

0 1 2 n _ __~2n
< Conyy +Con g +Cona ++Copy = 5 - 2

 +Co g+ +Ch =22 -C) =271

1
= C 2n+ 2n+

2n+

e Theo gia thiét, ta c6 22" -1=2° -1< 2n=20 < n=10.

Khai trién biéu thirc (X2 —X —1)10 theo khai trién Newton, ta c6 :

(x2 ~X —1)10 =((x=1)x —1)10 = Chx-1)" 5 —Ch (x-1)" x® +C2 (x-1)° X +
G (x=1)" X" +C (x=1)00ELCy (x-1)° x5 +CF (x-1)" x* +

—Cly (x=1)° % +CE (X=1) x? —=CJ (x—1) x+CL

e Nhu vay, cac ) hang chua x° gom cac sb hang sau

Ch (x=1)° x%—-C5 (x=1)° x5 (x-1)" x4, -l (x-1)° x°

e Cu the:

- S8 hang chira X° trong Cfh (x—1)° x® bing C;h.CE (-1)° x® = 210%°

- S hang chtra x° trong —C, (x—1)° x° bing ~C5,Cax.(~1)" x° = -1260x°
- S6 hang chira x° trong C (x—1)* x* bang C&C2x?(~1)” x® =1260x°

- 56 hang chira x° trong —C (x—1)° x® bang —C/.Cx% (~1)° .x® = -120x°

e Vay, hé s6 cua s6 hang chtra x° can tim thoa yéu cau dé bai bang
ag =210-1260+1260-120 =90
Hay xem ddp an do Maple fim nhé:
> coeffF((x*2-x-1)"10,x,6);
90

Nhdn xét: Céc em c6 thé xem thém cé&c cach trinh bay khac ¢ cdc dé trude nhé !
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