Khoa hoc Luyén dé thi dai hoc mdn Toan — Thay Phan Huy Khai Huwéng dan gidgi dé thi tie luyén sé 13

HUONG DAN GIAI BE TU LUYEN THI THU PAI HQC SO 13
MON: TOAN
Gido vién: PHAN HUY KHAL
Day la dé thi di kém véi bai giang Luyén dé sé 13 thugc khéa hoc Luyén dé thi dai hoc mén Toan — Thay Phan

Huy Khai tai website Hocmai.vn. Dé dat dugc két qua cao trong ki thi dai hoc sip téi, Ban can ty minh lam truéc
dé, sau do6 két hop xem cuing véi bai giang nay.
Thei gian lam bai: 180 phat

I. PHAN CHUNG CHO TAT CA CAC THI SINH.
Cau 1: Cho ham sé: y=x*—2x*+x (C)
1. Khao st sy bién thién va vé db thi (C)

Taco: y'=3x"—4x+1, y'=0< x=1 hoic x:%

Bang bién thién ctia ham s6 nhu sau:

X —o0 1 1 +00
3
Y 0 0
y i ~+00
—o 0
. N y
Do thi nhu hinh vé 24
1_....
X
5 1 05 0.5 1 15 2 <
14
a4

2. buong thang d c6 hé s6 goc m va qua gbc toa do O co phuong trinh: d :y = mx
Phuong trinh hoanh d6 giao diém cua d va d6 thi (C) Ia:

X2 —2x* +x=mx (1)

< X(X*=2x+1-m)=0

x=0
=
X —2x+1-m=0 (2)
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Ta thdy phuong trinh (1) ¢6 nghiém x=0 véi moi gia tri cia m, suy ra d va (C) ludn ¢6 1 giao diém cd
dinh 1a O(0; 0). Pé d cét (C) tai 3 diém phan biét O, M, N thi phuong trinh (2) phai ¢6 hai nghiém phan
biét khac 0.
Diéu nay xay ra khi va chi khi:

A'=1-1+m>0 m>0

) < *)

0°—-2.0+1-m=0 m=1
Gia st M (X,,;mxX,,); N(Xy;mx,) trong d6 X,,, X, la nghiém cua phuong trinh (2). Theo dinh li Vi-et ta
co:
Xy T Xy =25 Xy-Xy =1-m
AM = (x,, —2;mx,, ), AN = (X, —2;mx,,)
Do AM L AN = AM.AN =0
< (X —2)-(Xy —2) +m?.x, X, =0
S Xy Xy = 2%y + Xy ) +4+m’x, X, =0
S1-m-4+4+m*(1-m)=0
< @1-m)(m*+1) =0
<1-m=0
o m=1
m =1 khdng thoa mén diéu kién (*) nén khdng cé gia tri nao caa m thoa man yéu cau cua dau bai.
Nhgn xét: Trong 1oi giai trén ta da s dung dinh Ii vi-et dé b6t phan tinh toan, ta ciing co thé giai cach
khac nhu sau:
Do x,,, X, langhiém caa phuong trinh (2) nén véi diéu kién (*) ta co:
X :1+\/ﬁ —> Yy = m(1+\/ﬁ):>M (1+\/ﬁ,m+m\/ﬁ)
X, =1-Jm 5y, =m@—vm) =M @1—/m,—my/m)
AM = (m-Lm+mym)
AN = (—/m —Lm—my/m)
Do A nhin MN duéi 1 géc vuong nén AM L AN < AM.AN =0
< AM.AN =0
< (VM=) (=Jm -2+ (Mm+m/m)(m-m/m) =0
Sl-m+m?-m* =0
< m=1
m=1 khdng thoa man diéu kién (*)
Vay khong cé gia tri nao ctia m thoa man yéu cau dé bai.

, \/x+1+a/3— =m(l
Céu 2. Tim m dé h¢ phuong trinh sau c6 nghiém: Y @
Q/y+1+»\/3—x =m(2)

Diéu kién xac dinh: -1<x<3-1<y<3
Trir tiing vé caa phuong trinh (1) cho phuong trinh (2) ta duoc:
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VX+1+3-y —\y+1-43-x=0

S x+1-V3-x=y+1-\3-y

< fx) = f(y)

Trong d6 f(t) =t+1—+/3—t Ia ham s6 lién tuc trén [-1;3] va c6

1 1 \ A
f'(t)= + >0, Vte[-1L3| nén f(t) luén dong bién trén doan [—1;3| suy ra phuong trinh
()zﬁzdeft [-13] () g [-1,3] suy ra phuong
@) x=y(4)
Két hop (4) va (1) ta c6 phuong trinh:
S Ix+1+3—-x=m (5)
H¢ da cho c6 nghiém < phuong trinh (5) c6 nghiém Xe[—l; 3]
Xétham sé g(x) =+/x+1++/3—x lién tuc trén [-13] va co:
1 1 _B3—x—x+1
20x+1 243-x  2Jx+1+3-x

g'(X)=0=3-x-VXx+1=0=3-x=x+1l<x=1
Bang bién thién caa ham sé g(x) nhu sau:
X -1 1 3

9'(x) =

fe | /s 0 /S

RY7 BN/

Tir bang bién thién ta thdy phuong trinh (5) c6 nghiém X € [—1; 3] khi va chi khi 2<m<22

Vay me [2; 22 } thi phuong trinh (1) c6 nghiém.

Cau 3: Giai phuong trinh: sin 3x+c053x—2«/§cos(x+%)+1= 0@
Phuong trinh (1)

< 3sin x—4sin® x+ 4 cos® x —3c0s X — 2(cos X —sinx) +1=0

< 4(cos® x—sin® x) —5(cos x—sin x) +1=0

< 4(cos x —sin x)(L+sinxcos x) —5(cos x—sinx) +1=0 (1)

bat t=cosx—sinx=«/§cos(x+%) voi dk: — ZSts\ﬁ

2

= SINXCOSX = phuong trinh (1) tré thanh:
2

a1+l 2t )—5t+1=0

o2t -t-1=0

< (E-D(2t° +2t+1) =0
Do 2t?+2t+1>0Vt nénco t—1=0<=t=1
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= J2cos(x+ %) -1

x=k2xz

T
= COS(X+—)=—4==
( 4) \/E X=—%+k27z, keZ

Vay phuong trinh (1) c6 hai nghiém:

x=k27z va X:—%+k27r, keZ

1
X+4
Cau 4: Tinh tich phén | = | ———=dx
'(',‘\/x2+4x+5
1
dx+2'f

dx
o VX2 +4X+5

(x+2)
2 VX2 +4X+5
_ .[d(x +4x+5)

h dx
iof 22
VX +4x+5 ‘([«/(x+2)2+1
=X? +4x+5 !

2+2I1

1
Ta co: I:I

Trong do: | —I

«/(x+2) +1
Xét ham s6 y = In(x+ 2+ /X2 + 4x +5)

1+ X+2

2
Codaoham y'=— WX +4x+5 1

U +4x+5 X2 +4x+5

- 1
’—(x+2) = ‘x+2+x/x +4x+5”0
=In(3++/10) = In(2+ /)

Vay | =10 +2In 31{;

Nén | _I

Cau 5:

ABCD déu va A la trong tm nén c6

s 1o _1a\3_a'\3
ACD T 3BCD T3 T T T )

Ta co:

h=d(D,,(BCD)) = %d(A, (BCD))

:%«/ABZ—BAIZ :% az—%
a’\/6

9
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1o 123 a6 _a’\2
PACD T3TACTI T3 12 T 9 108
Goi E 1a diém dbi xting cua A qua CD, E 1a trung diém caa canh CD. Xét hinh chép D,.ACD c6 day la

Vay V, .., =V

AD,CD (dvtt)

tam giac can ACD.

5 5

. Suy ra AACD noi tiép duong tron tdm | va ban kinh

Véi AC = AiD—a va AC = AiD—a

a3

R, :T. Puong thang A, qua | song song véi AA 1a truc cia AACD va thuoc mat phang (ABE).

Xét mat bén D,CD co Cf)l\D =90° vado AB LCD, va AB L DD, nén AB L (D,CD). Vay duong thing
A, qua E va song song véi AB Ia truc caa tam giac D,CD va A, ciing nam trong mat phang (ABE). DO
do A, cit A, tai diém O la thm mat cau ngoai tiép t dien D,ACD

a3 AA, a3 a6 a3 a\b

Tathdy: 10 = El.tan OEI = . = . : =
6 BA 6 3 3 6

2 2 2
Suy ra: RZ=0C?=0I2+Ic?=2 2 _ &
6 3 2

Vay ban kinh mat cau ngoai tiép tt dien D,ACD 1a R=

a2
2
Bai 6. Ap dung bat dang thuc Cauchy ta co:
1
P>3s / 2 +33(xyz)*
= 3{ +«3/(xyz }

<\ A [N p z A \ 3
Tur dieu kién X, y, z 1a c&c sO duong va X+Yy+2 SE

x+y+z<1

3 2
bat t=§/xyz , te(o;ﬂ

6
Xét ham sé f(t):t4+t12 lién tuc trén khoang[ ﬂ vaco: fi(t)=4t’ —t3=4tt 220, Vte(o ﬂ

Taco: 0<3xyz <

Vay f(t) nghich bién trén (o;ﬂ do d6 Vte(o ﬂta co: F()> F(E )_fg
Suy ra: P>3f(t)>3§:@
16 16
P:% chang han khi x = y_z_1
16 2
Vay mianlg—5
16
Il. PHAN RIENG
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A. Theo chuwong trinh Chuan
Cau 7.a : Goi E 1a trung diém cua AB=> E(%;O)

A 1a duong trung tryc cua AB, A di qua E, va nhan A E

b (0

AB = (5;—10) =5(1;— 2) la vecto phap tuyén.
Phuong trinh cta A: 1(x —%) -2(y-0)=0

& 2Xx—-4y—-25=0
D 1L

Gia st C(X,;Y,) vaIlatrung diém cua CD.

Taco: DC = (x, +20;y,) vecto chi phuong ciia A la:u, = (4;2)
DC L A= DC.u, =0 < 4(x, +20)+2y, =0

< 2%, +Y,+40=0 (2)

I(x; y) 1a trung diém ctia CD nén:

X t+Xy %, —20
2 2 =2 20 yo)
2 2
leA néncé'
2% =20y _ 420 ~25=0
<:>x0—2y0—45:0 (2
Tur (1) va (2) ta cé:
2%, +Y,+40=0 =7
%" Yo e — C(-7;-26)
Xo—2Y,—45=0 Yo =—26

Vay dinh C(-7;-26)
Cau 8.a Goi I 1a trung diém cua doan thang AB thi | (5; 2; 5)
Ta co: [MA+MB|=[2MI| = 2mi

Puong thang A qua | va vudng goc véi mat phang (P) nhan n=(L;11)la vecto phap tuyén c6 phuong

X-5 y-2 z-5

1
Toa d6 giao diém M cua A va (P) la nghiém cua hé phuong trinh:
x-5 y-2 z-5 [x=0

1 1 1 <{y=-3=M(0;-30)
X+Yy+z+3=0 z=0

trinh:

Vay M (0;-3;0) 1a diém can tim.
Nhan xét: Ta cd thé giai bai toan trén theo cach khac sau day.
Goi I 14 trung diém cua AB thi I(5; 2; 5). Gia sat M(X; Y; z)
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MA+MB =2MI =-2(x—5;y—2;z-5)
= [MA+MB| = [2MI| = 2,/(x-5)° + (y —2)° + (z—5)’
Theo bat dang thirc Bunhiakopxki ta co:

1 1
X —5)? 22 +(z-5)°>—=|x-5+y—2+z-5=—|x+y+z-12
J(X=5)* +(y—2)* +(z-5) ﬁl +y-2+ I%I y |

=%|—3—12|=1—J5§=5J§

(Do M(x,y,2) €(P) nén x+y+z2+3=0< x+y+z=-3)
:‘me‘zloxﬁ

Dau “=" xay ra khi va chi khi:

Xx—-5+y-2+z-5 [Xx=0
3 &qy=-3
X+y+z=-3 z=0

X-5=y-2=2z-5 X-5=y-2=z-5=
{x+y+z:—3 g

— M (0;-3-0)

Vay min‘m+m‘=10\/§ khi M (0;-3;0)
M (0;—-3;0) la gié tri can tim.

Cau 9a.

bat z, =a +hi, z,=a,+b,i (a,b,a,,b, eR)
=z+z,=a,+a,+i(b +Db,)
a’+b’=a’+bl=1

(a +a,)’ +(b +b,)* =3
Suyra 2(ab +b,a,)=1
|zl—22|:|(a1—a2)+i(bl+b2)|=\/(a1—a2)2+i(b1+b2)2
= Ja2 +b? +a +b? —2(ab, +h,a,) =\1+1-1=1
Vay |z,-2,|=1

T gia thiét ta co: {

B. Theo chwong trinh néng cao
Cau 7.b. Goi I(a,a+2)ed. Taco:
Al =(a-La+4),Bl =(a+3a-1)
Vi | 1a tdm cua hinh thoi ABCD ta co: B q
Al 1 Bl < Al.BI =0

< (a-D(@a+3)+(a+4)(a-1)=0
< 2a°+5a-7=0

a=1
< a:_z D
2

+Vaia=1tacd I(1; 3)
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o . o {XC:ZX,—XA:Z—l—:l
C doi xung voi A qua | nén co: =C(8)
Ye :2y| —Ya =6+2=8
Tuong tu D dbi xang véi B qua | nén D(5; 3)
7 3
272
C dbi xting voi A qua | => C(-8; -1)
D dbi xtiing véi B qua | => D(-4; -6)
Vay ta tim dugc C(1;8), D(5; 3) hoac C(-8; -1); D(-4; -6)
Cau 8.b. Mit cau (S) c6 tam I(-1; 1; -1) va cd béan kinh R=1

Puong thang d di qua diém A(0; -2; -6) va c6 vecto chi phuongu, (11;2)

+ Véi a:—g tacd I(—

Gia sir (P) cdt (S) theo duong tron giao tuyén (C) c6 tdm I’ va ban kinh r.
Tacé: d=d(1,(P)=Il'=JR?—r? =J4-1=13

Goi n, = (a;b;c) la vecto phap tuyén cia (P) (&’ +b’ +c? #0)
Do

dc(P)=n,u;=0

<a+b+2c=0

S -a=b+2c (1)

(P) qua diém A nén phuong trinh (P) c6 dang:
ax+b(y+2)+c(z+6)=0

S ax+by+cz+2b+6¢c=0

d(I,(P))=\/§<:>|_a+b_c+2b+6c| _

a’ +b? +c’

< |-a+3b+5c|= J3va? +b?* +¢? (2)
Thé (1) vao (2) ta dugc:
|4b+7¢| = \/3/5¢? + 2b? + 4bc
<> 16b* +49¢” +56bc =15¢° + 6b* +12bc
< 5b%+22bc+17¢? =0
& (b+c)(5b+17¢) =0
b+c=0
< {Sb +17¢=0
Néu b+c=0 chon b=1; c=-1 => a=1
Phuong trinh mat phang (P) 1a x+y—z—4=0
Néu 5b+ 17¢ = 0 chon b= 17; c= -5 => a= -7
Phuong trinh m3t phang (P) 1a: —7x+17y—5z+4=0
Hay: 7x-17y+5z—-4=0
Vay c6 hai mit phang (P) can tim Ia:
X+y—z—4=0va 7x-17y+5z2-4=0
Céau 9b.
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X+2>0 X> -2
X’ +4x-5=0x=1
Bat phuong trinh d3 cho twong duwong véi bat phuong trinh sau:
2log,(x+2)—-3log,(x+2)
> >0
X°+4x-5
o 2Iog3(x+2)2—3Iog43.log3(x+2) 20
X°+4x-5

log,(x+2)
< (2-3log,3).—=2"—"2>0
( 9 )x2+4x—5

log,(x+2)
< (log,16-log, 27).—=2—2>0
( g4 g4 )X2+4X—5

o Iozgg(x+2)
X“+4x-5
Nghi¢m cua tir log,(X+2)=0<=x+2=1<x=-1

<0 (%)

x x=1
Nghiém ctia mau: x2+4x—5:0<:{ c
X=—
Lap bang xét dau vé trai cua bat phuong trinh (*)
X 2 -1 1 +00

log, (x+2) /// - 0+ +

X? +4x-5 /// - 0 +

Vé tréi /// + 0 | +

Tir bang xét diu ta thiy -1<x<1 thoa man bat phuong trinh (*)
Vay tap nghiém cua bat phuong trinh da cho 1a S= (-1; 1)

Giao vién: Phan Huy Khai
Ngudn : XE Hocmai.vn
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