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LUYEN BAI TAP CAU LIEN QUAN
KHAO SAT HAM SO

4
Bai 1. Cho ham s6 y = %—3x2 +;
1. Khao sat sy bién thién va v& d thi (C) ctia ham sd.
2. Cho diém M thudc (C) c6 hoanh d§ xm = a. Viet phuong trinh tiép tuyeén cua (C) tai M, voi gia tri
nao cua a thi tiep tuyen cua (C) tai M cat (C) tai hai di€ém phan biét khac M.
Giai.

4
2+ Vi Me(C):M[a;c;—.’)aer;J.

Tacod:y =2x°—6x = y'(a) =24’ —6a
4

Vay tiép tuyén cua (C) tai M c6 phuong trinh : y = (3a° —6a)(x —a) + % —3a’ + ; .

4 4
X

+ Xétpt: 7—3x2 +§=(3ar3 —6ar)(x—ar)+a'?—?)ar2 Jr;<:>(x—a)2(x2 +2ax+3a’ -6)=0

X=a
= 2 2
gx)=x"+2ax+3a"-6=0

YCBT khi pt g(x) =0 c6 2 nghi¢ém phan bi¢t khac a < {

A'>0 a’>-3>0 [lap+3
= =
gla)#0 a®#1 a+ =+l
Bii 2. Cho ham s6 y = Ll (©).
= o
1. Khao sét sy bién thién va v& do thi (C) ctia ham sb.

2. Viét phuong trinh :ciép tuyén v6i dd thi (C), biét rang khoang cach tir tim ddi ximg ctia d thi (C)
den tiép tuyen la 16n nhat.

Giai.
2/ Gia st M (xo;xiol) € (C) ma tiép tuyén vai dd thi tai d6 c6 khoang cach tir tim d6i xing dén tiép
Xy —
tuyén 1a 16n nhat.
Phuong trinh tiép tuyén tai M ¢6 dang : y =— - (x—xy)+ %o
(x, =1 x,—1
1 2
- SX—y+ %o -=0
(xo - 1) (xo - 1)
2
; ‘xo - 1‘ < 1
Tacod(l;tt) = ————— .Patt= >0
1 x, 1
I+
(xo - 1)
1 £ 2t
Xét ham so f(t) (t>0)
1+¢*
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(1= +)(1+£%)

taco f(t) = t 0 1 + oo
A+ W1+

P =0khit=1 £(t) + 0o -

Bang bien thién

tir bang bién thién ta c6 f(t) V2
d(I ;tt) 16n nhét khi va 7 T~

chi khi t=1 hay
|x0—1|=1<:>{

+ Véixo =0 ta co tiép tuyén [a y = -x
+ Véixo =2 ta co tiép tuyén [a y = -x+4
Bai 3. Cho ham s6 - 2X=4
x+1
1. Khao sét sy bién thién va v& do thi (C) cia ham sd.
2. Tim trén d6 thi (C) hai diém ddi xtmg nhau qua dudng thang MN biét M(-3; 0) va N(-1; -1).

X, =2

x,=0

Giai.
. R A 3 \ r 6 6
2.Goi2 diémcantimla A, Bco A| a;2— Bl b;2——— ;a,b#—1
a+l b+1
Trung diém I cia AB: I a+b;a—2+b—2
2 a+1 b+1

Pt duong thang MN: x + 2y +3=0
AB.MN = =0 [A(0;—4
Co - AB.MN =0 _je=v_ ( )
I € MN b=2 B(2;0)
Bai 4. Cho ham s6 y=x* —4x> +3.
1. Khéo sét sy bién thién va v& d6 thi (C)cua ham sb da cho.
2. Bién lu4n theo tham sb & s nghiém cta phuong trinh |x* —4x* + 3/ =3,
Gidi. 4
2. P6 thi ham s6 y = ‘x“ —4x* + 3‘ g6m phan nim phia trén Ox Wa ddi xtng cug phan nim phja dudi Ox

qua Ox ctia dd thi (C); y =3 1a duong thing song song véi Ox. Tir d6 ta c6 kdt

* 3% <1< k <0: phuong trinh c6 8 nghiém,
* 3% =1 < k =0: phuong trinh c6 6 nghiém,
* 1<3* <3< 0<k<1: phuong trinh c6 4 nghiém,
* 38 =3 &< k =1: phuong trinh c6 3 nghiém, =1 0 — >
* 3" >3 k> 1: phuong trinh co 2 nghiém. \/1 AAAAAAAAAAAAAAA \/
2x—1
x+1
1. Khao sét su bién thién va vé do thi (C) cia ham so .
2. Tim toa do diém M sao cho khoang cach tir diém 1(~1;2) t6i ti€p tuyén cha (C) tai M 1a 16n nhat .
Giai.

Bai 5. Chohams6 y =

303
xo+1 (x,+1)°

y 3 . L
2. Néu M[xo; 2 - J € (C) thi tiép tuyén tai M c6 phuong trinh y —2 + (x—x,) hay

Xo

3(x—x,)—(x, +1)2(y—2)—3(x0 +1)=0



. Khoang cich tr /(—1;2) téi ti€p tuyén la
3 ‘3(—1 —X,) —3(x, + 1)‘ 3 6‘x0 + 1‘ 3 6

- = == . Theo bt dang thitc Cosi
9+ (x, +1) J9+(x, +1) \/

(xOT)er(xOH)

(91)2+(x0 +1)*> 2249 =6 ,vay d <+/6. Khoang cich d 16n nhét bing +/6 khi
Xy, +
(xil)zz(xo +1)2 <:>(x0+1)2 =3<:>x0=—1i\/§.

0

Vay c6 hai diém M : M(—1+\B;2—\B) hodc M(—l—\/§;2+\/§)

Bi 6. Cho ham s6 y = X2 ()
x—1
1. Khao sét su bién thién va vé do thi ham sd (C).
2. Cho diém A(0;a) .Xé4c dinh a dé tir A ké duoc hai ti€p tuyén t6i (C) sao cho hai ti€p diém tuong
ing nam v€ hai phia truc ox.

Giai.
2. Phuong trinh ti€p tuyén qua A(0;a) c6 dang y=kx+a (1)
X+2

=kx—-a (2)
Diéu kién c6 hai tiép tuyén qua A:J X~ 1 c6 nghiém x # 1

- 3)

=k
(x—1)°
Thay (3) vao (2) va rit gon ta duoc: (a — 1)x* —2(a+2)x+a+2=0 (4)
azl
. . . N azl
Dé€ (4) c6 2 nghiem X # 1 la:f(1) =3 %0 < {
a>-2
A'=3a+6>0
Hoanh do tiép diém X, ;X, 1a nghiém cla (4)

X, +2 X, +2
= =

Tung do ti€p diem la y, ,

x, —1 X, —1

Py i iAo N A , +2 +2
Déhaltlépdlémna“lmvéhauphiacuatm_lcoxla?l:yl.yz<()<::>(X1 X, )<0

(x, —D(x, =2)
2
XX #2040 X)) 4 o 93a%6 oo 2 vay —~ <a =1 thod man dkién bai todn.
X, X, —(x, +X,)+1 -3 3 3
Bai 7. Cho ham sé y="—+i.
o

1.Khao sat sy bién thién va v& dd thi (C) ciia ham s6.

2.Bién luan theo m s6 nghiém cua phuong trinh Ix|| +1 =m
x| =
Giai.
|x| +1

2. Hoc sinh lap luan dé suy tir d6 thi (C) sang d6 thi y = (C") .Hoc sinh tw vé hinh

[ -1
Suy ra dap sb
m < —1;m >1: phuong trinh c6 2 nghiém

m =—1: phuong trinh c6 1 nghiém



—1<m<1: phuong trinh v6 nghi¢m

Bii 8. Cho ham s6 y= 223 ¢ db thi (C).

1.Khao sat su bién thién va v& d6 thi ciia ham s6 (C)
2.Tim trén (C) nhitng diém M sao cho tiép tuyén tai M cta (C) cat hai tiém cin cua (C) tai A, B sao
cho AB ngin nhit .
Giai.

Je(c) .Tacé: y'(m)=—

Tiép tuyén (d) tai M c6 phuong trinh :

1
y=————(x-m)+2+
(m—2)2( ) m-—2

m-2

2. Lay diém M(m;2+ — .
(m-2)

Giao diém cua (d) véi tiém can dimg 1a : A(Z;Z —2 2)
m [—

Giao diém cua (d) v6i tiém can ngang 1a : B(2m—2 ; 2)
b
(m-2)
Vay diém M can tim co toadd 1a: (2;2)
Bai 9. Cho ham s6 y=x’ — 3x*+2 (1)

1. Khao sat sy bién thién va v& 516 thi cua ham s0 (1). 7 )

2. Tim diém M thudc duong thang y=3x-2 sao tong khoang cach tir M t41 hai di€m cuc tri nho nhat.

Giai.
2. Goi toa d6 diém cuc dai 1a A(0;2), diém cuc tiéu B(2;-2)
Xét biéu thuc P=3x-y-2
Thay toa d6 diém A(0;2)= =>P=-4<0, thay toa do diém B(2; -2)y=>P=6>0
Vay 2 diém cyc dai va cuc tiéu nam vé hai phia ciia duong thing y=3x-2, dé MA+MB nho nhat => 3
diém A, M, B thang hang
Phuong trinh duong thang AB: y= - 2x+2
Toa d6 diém M 1a nghiém cuia hé:
4

y=3v-2 x=§_>M(4‘gJ
y=-2x+2 2 5'5
5

Taco: AB2:4{(m—2)2+ } 8 . Dau “=" xay ra khi m =2

Bii 10. Cho ham s y =" c6 dd thila (H, ), voi m 1a tham s thuc.
X+
1. Khao sat sy bién thién va vé do thi cua ham s6 da cho khi m =1.

2. Tim m dé duong thing d:2x+2y—-1=0 cat (H,) tai hai diém cung v6i gbc toa do tao thanh

A U TP 3
mot tam gidc co6 dién tich la Szg.

Giai.
2. Hoanh d giao diém 4, B ciad va (H,) 1 cac nghiém cta phuong trinh —x+2m = —x+;
X+
S 2x7 +x+2(m—-1)=0,x# -2 (1)
. , A=17-16m >0 m<l?
Pt (1) c6 2 nghiém x,, x, phan biét khac -2 < 5 = 16.
2.2y =2+2(m-1)#0 Mt D

Ta co



2

AB= (6 1)+ (s =3 =2ty —30) =2y +31)° 4xx2=fm
b

272"

L \/7 <:>m—; thda man.

Khoang cach tir géc toadd Odéndla h=

Suyra S, =;h.AB =

Bai11. Cho ham sb y = —%;ﬁ +(m—=1)x>+Bm-2)x —% 6 dd thi (C,), m 1a tham sd.

1. Khao sat sy bién thién va v& d6 thi ctia ham s6 di cho khi m = 2.
2. Tim m d¢€ trén (C,) c6 hai diém phan biét M (x,; y,), M,(x,; y,) thoa min x,.x, >0 va tiép
tuyén cia (C,) tai mdi diém @6 vudng goc véi duong thing d : x—3y+1=0.
Giai.
2. Tacohésd goccua d:x—3y+1=01a k, =%. Do do6 x,, x, 1a cac nghiém cua phuong trinh y'=-3,

hay
—2x* +2(m-Dx+3m—-2=-3
< 2x* =2(m-D)x=3m—-1=0 (1)
Yéu cau bai toan <> phuong trinh (1) ¢6 hai nghiém x,, x, thba man x,.x, >0
=m-1)>+2@m+1)>0 |[m<-3
<1-3m-1 <

>0 —1<m<—l
2 3 y

A 1A T \ 1
Vay két qua ciabaitodnla m<-3 va —l<m<——.

Bai 12. Cho ham s y = 2x* — 4x + %

1. Khéo sat sy bién thién va v& dd thi ctia ham s6 da cho.
2. Tim m d€ phuong trinh sau c6 dung 8 nghi¢m thuc phan biét

|2x4—4x2+%| =m2—m+i.

2
Giai.

. . : 1
2. Phuong trinh | 2x* —4x? +§ |=m*—m +; c6 8 nghiém phén biét <> Duong thing y=m’ —m ty
cat d6 thi ham s& y=|2x* —4x? + | tai 8 diém phan biét.

Do thi y=|2x* —4x? +; | gdm phﬁn (C) & phia trén truc Ox va d6i xtmg phan (C) & phia dudi truc Ox
qua Ox.

A 1. A A 1xi s I 1
Tur do thi suy ra yéu cau bai toan <:>0<m2—m+5<5 oSm-m<0s0<m<l.

Bai 13. Cho ham s6 y = x* = 3(m+)x* +9x—m, v6i m 14 tham sé thuc.
1. Khao sat sy bién thién va vé do thi cia ham sé di cho tng véi m =1.
2. Xac dinh m dé ham s da cho dat cuc tri tai x,,x, sao cho \xl - xz\s 2.
Giai.
2. Tacéd y'=3x? —6(m+1)x+9.
+) Ham s6 dat cuc dai, cuc tiéu tai x,, x,
< phuong trinh »'=0 c6 hainghiém pbla x,, x,
& Pt x> —=2(m+1)x+3 =0 c6 hai nghiém phan biét 1a x,, x,.
5



m>—1++/3
SA=(m+1)°’-3>0s 1))
m<—1—\6
+) Theo dinh 1y Viet ta c6 x, +x, = 2(m +1); x;x, = 3. Khi do
X —x <26 (0 +x, ) —duyx, <4 o dm+1) -12<4
o m+)<de-3<m<l (2)
T (1) va(Q)suyragidtrichamla —3<m<-1—+3 va —1+/3 <m<1.
Bai14. Chohamsd y=x'+(1-2m)x> +(2-m)x+m+2 (1) m la tham sb.
1. Khao sat sy bién thién va v& d0 thi (C) cia ham s6 (1) vi m=2.
2. Tim tham s0 m d¢ do thi ctia ham so6 (1) co ti€p tuyén tao vai duong thangd: x+ y+7 =0 goc

iy 1
o, biét cosa = —
\26
Giai.
2. Goi k 1a hé sb goc cua tiép tuyén = tiép tuyén co vécto phap n, = (k;—1)
d: ¢6 vécto phap Z =(1;1)

. L3
Ta o s ! k-1 12K 26k 4120 | 2
acCo COSA = —— < = = — + =V
n,|n, V26 2Nk 41 k _2
2
3

Yéu cau cua bai toan théa man < it nhat mot trong hai phuong trinh: ' = k, (1)va y' =k, (2) ¢o
nghiém x

3x’ +2(1—2m)x+2—m=§ c6 nghiém A >
< =
3x +2(1—2m)x+2—m=§ ©6 nghi¢m A2 20
1 1
[8m* —2m—-120 ms_z;ng 1. . 1
& , = <m<—— hoac m>—
| 4m” —m—-320 mé—i;mzl 4 2

Bai 15. Cho ham s6 y = 2—"2 (C)
o

1. Khao sat sy bién thién va v& d6 thi ham s (C).
2. Tim m dé duong thang (d ): y = x + m cit dd thi (C) tai 2 diém phan biét thudc 2 nhanh khac
nhau ctia d6 thi sao cho khoang cach giita 2 diém d6 1a nho nhét. Tim gia tri nho nhat do.
Giai.
2x

2. Bé (d) cit (C) tai 2 diém phan biét thi pt = xtm hay x* + (m - 4)x -2x = 0 (1) ¢6 2 nghiém phan

xX—

2
A=m"+16 vm ().

Gia str A(x1;y1), B(x2;y2) 12 2 giao diém khi d6 xi, x; 1a 2 nghiém phwong trinh (1). Theo dinh 1i viet ta

biét khac 2. Phuong trinh (1) c6 2 nghi¢m phan biét khac 2 khi va chi khi { 420
—4

L lx+x,=4-m
co (3), yi=x1+m, y2=xp+m
XX, =—2m

Dé A, B thudc 2 nhanh khéc nhau ciia do thi thi A, B nam khéc phia ddi voi dt x —2 = 0. A, B nam khéc
phia doi vdi dt x — 2 = 0 khi va chi khi (x;- 2)(x2 - 2) <0 hay
X1Xs — 2(X1 + X3) 4 < 0 (4) thay (3) vao 4 ta duwgc — 4 < 0 Iudn dung (5)

mat khac ta lai c6 AB =4/(x, —x,)> + (3, — 1,)° =+/2(x, + X,)> —8x,x, (6)
6




thay (3) vao (6) ta duoc AB = v/2m> +32 >/32 vAy AB = /32 nho nhét khi m = 0 (7). Tt (1), (5), (7)
ta co m =0 thoa méan .
Bai 16.

. A A n o aX s X 2x¢ -1
1. Khao sat sy bién thién va vé do thi (C) cia ham s6 y = :1:

-1
2. Viét phuong trinh tiép tuyén cua (C), biét khoang cach tir diém I(1;2) dén tiép tuyén bang V2.
Giai.
2. Tiép tuyén cia (C) tai diém M (zy; f()) € (C) cb phuong trinh
y=r'(x)z-z,)+ f(z))
Hay z+(z,-1)’y-2x, +2x,-1=0 (*)
*Khoang cach tir diém 1(1;2) dén tiép tuyén (*) bang V2

o= |2—2$0| :\/E
J+(z, -

gidi dugc nghiém =, =0 va x, =2

*Céc tiép tuyén cantim : £+y—-1=0 va z+y-5=0
Bai 17. Cho ham s6 y=- x’ + 3mx” -3m — 1.
1. Khao sat sy bién thién va v& do thi cia ham s khim = 1.
2. Tim cac gia tri cia m dé ham sé co cuc dai, cuc tiéu. Vi gia tri nao cia m thi dd thi ham sb co
diém cuc dai, diém cuc tiéu ddi xiang v6i nhau qua dudng thang d: x + 8y — 74 = 0.
Giai.
2.Tacoy =-3x"+6mx;y =0=x=0 vx=2m.
Ham s6 ¢o cyc dai , cuc tiéu < phuong trinh y° = 0 ¢6 hai nghiém phan biét < m # 0.
Hai diém cyc tri 1a A(0; - 3m - 1) ; B@m; 4m’ — 3m — 1)
Trung diém I cia doan thing AB 12 I(m ; 2m® — 3m — 1)
Vecto AB = (2m;4m®) ; Mot vecto chi phuong ciia dudng thang d 14 u= 8;-1).
led

Hai diém cyc dai , cyc tiéu A va B déi xing véi nhau qua dudng thing d < {AB L4

{m+8(2m3 —3m—-1)-74=0
& oS m=2

ABu =0
Bai 18. Cho hamsé y=x* —3x+1 (1)

1. Khdo sat sy bién thién va v& d6 thi (C) ctia ham 6 (1).

2. Dinh m dé phuong trinh sau ¢6 4 nghiém thyc phan biét:
‘xf — 3‘x‘ =m’ —3m

Giai. ‘ 1
2. Phuong trinh da cho 1a phuong trinh hoanh d¢ giao diém gitra d6 thi
(C’) ctia ham s: y = \xf —3x| +1 va dudng thang (d): y = m’ — 3m +1 S R !
((d) cung phuong véi truc hoanh) (d) E '
Xét ham sb: yz‘x\3 —3‘x‘+1,tac(): i\—l \1 ! /E
+ Ham s6 1a mot ham chan nén (C’) nhan tryuc Oy lam truc d6i xtng, S \:/ )

A 2

ddng thoi Vx> 0thi y=|x]° —3[x|+1=x> —3x+1 i
+ Dua vao db thi (C’) ta suy ra diéu kién ctia m dé phuong trinh da cho c6 4 nghiém phan biét 1a:
2<m<—3
0<m<~3
m#1

7

3 m3—3m<0
—1l<m” -3m+l<l

=
m> —3m+2>0



xX—

Bai 19. Choham s6 y = 3 ¢6 do thi 1a (C)
X+

1) Khao sit su bién thién va vé d6 thi ciia ham so.

2) Viét phuong trinh ti€p tuyén cta d6 thi ham s6, biét ti€p tuyén do cat truc hoanh tai A, cat truc
tung tai B sao cho OA =40B

Giai.
X ) OB 1 e A 1

2. OA=40Bnén AOABc6 tan 4= od = 2 = Tiép tuyén AB c6 hé s6 géc k = iZ

4 1 {x:.@

Phuong trinhy’' =k & ——=—&
g Y (x+1)° 4

x=-5

+) x = 3=y=0, ti€p tuyén c6 phuong trinh y = i(x -3)

+) x=-5= y=2, ti€p tuyén c6 phuong trinh y=i(x+5)+2<:>y=ix+f
S N ~ x-1
Bii 20. Cho ham sb6 y= .
x+1

1) Khio sit su bién thién va vé d6 thi (C) cia ham s6.
2) Tim a va b dé dudng thing (d): y=ax+b cit (C) tai hai diém phan biét doi
xting nhau qua dudng thang (A): x-2y+3=0.
Giai.

2. Phuong trinh ctia (A) dugc viét lai: y = %x + g .

D& thoa dé bai, trude hét (d) vudong géc véi (A) hay a = -2

Khi d6 phuong trinh hoanh do giao diém gitta (d) va (C):
x-1
x+1

P& (d) cat (C) tai hai diém phan biét A, B < (1) c6 hai nghiém phin biét < A>0 <

b2 +2b+17>0 < b tuy y.

Goi I 1a trung diém clia AB, ta c6

X, +x b-3

=2x+b & 202 -(b-3)x-(b+1)=0. (1)

g 2 4
yI:—2x1+b=b+3
ton tai A, B vb
Vay dé thod yéu cau bai todn < {AB L (A) o qa=-2
Ie(A) x, -2y, +3=0
- @=-2 - a=-2
=3 hi3)13-0 -1

Bai 21. Cho ham s6 y="—+i (1)c6dé thi (C).

1. Khéo sat va vé do thi cia ham s6 ( 1).
2. Ching minh ring dudng thang (d):y =2x+m luon cat (C) tai hai diém phan biét A, B thuoc
hai nhanh khéc nhau. X4c dinh m dé doan AB c6 do dai ngan nhat.
Giai.
2. Chting minh ring dudng thang (d):y=2x+m luon cat (C) tai hai diém phan biét A, B thuoc hai
nhanh khéc nhau. X4c dinh m dé doan AB c6 do dai ngan nhat .

8



. Pé dudng thang (d) luon cat ( C ) tai hai diém phan biét thi phuong trinh. x+l =2x+m c6 hai nghiém
x —
phan biét v6i moim va x, <1<x,
{x+1 =(x-1D)2x+m)
=

| c6 hai nghiém phan biét x, <1< x,
X#

= {2)‘2 Fm=3)x=m=1=0() 4 hai nghiem phan biet x, <1<x,

x#1

{A>O A=(m+1)>+16>0  Vm

f1)<o0 <:>{f(l)=2+(m—3)—m—1=—2<0

Vay v6i moi gid tri cia m thidudng thang (d): y = 2x+m luéon cit (C) tai hai diém phan biét A, B thuoc
hai nhanh khac nhau.
. Goi A(x,;2x, +m), B(x,;2x, +m) 12 hai diém giao giita (d) va (C).(x,;x, 12 hai nghiém cta phuong
trinh (*))
Ta ¢ AB = (x, —x,; 2(x, —x,)) = | 4B| = {/(x, = x,)> + (2(x, = x,))* =+/5(x, - x,)°

Theo Vi ét ta co

:;\/5[(m+1)2+16}22\/§ Vm. |AB|=2J5@ m=-1
Vay v6i m = -1 1a gid tri can tim. (R)

Bai 22. Cho ham s6 y= 342 o dd thi (C)

x+2

1. Khao sat sy bién thién va v& d6 thi (C) cia ham sb.

2. Goi M la diém bét ky trén (C). Tiép tuyén cia (C) tai M cit cac duong tiém can ciia (C) tai A va
B. Goi I 1a giao diém cua cac duong tiém can. Tim toa d0 M sao cho dudng tron ngoai ti€p tam
gidc TAB c6 dién tich nho nhat.

Giai.
3a+2
2.GoiM (a; ) € (C),a #—2 Phuong trinh tiép tuyén cta (C) tai M la:
3a+2
y= r(x—a)+ (@Y

(a+ 2)
Puong théng d;:x+2=0 va d,:y-3=0 12 hai ti€ém cén cia dd thi
3a-2

ANd=AR2 ), And=B(2a+2:3)

Tam giac IAB vudng tai I =AB 1a duong kinh ctia duong tron ngoai tiép tam giac IAB =dién tich hinh

2
ronS=7 A8~ _ % da+2) + 64 - (=287
4 4 (a+2)

Dau bang xay ra khi va chi khi (a +2)* =

16 a=0
;<
(a+2) a=-4
Vay c6 hai diém M thoa mén bai toan M(0;1) va M(-4;5)
Bai 23. Cho ham s y = f(x)=8x" —9x* +1
1. Khao sat sy bién thién va v& do thi (C) ctia ham sb.
2. Dya vao d6 thi (C) hay bién luan theo m so6 nghiém cta phuong trinh
8cos*x —9cos’x+m =0 voi x €[0; z].
Giai.
9



2. Xét phuong trinh 8cos*x—9cos’x +m =0 v&i x €[0; 7] (1)
Dit ¢ = cosx , phuong trinh (1) tr& thanh: 8¢* —9¢> +m =0 (2)
Vi x €[0; 7] nén ¢ €[-1;1], gilta X va t ¢6 su twong rng mot d6i mot, do dé sd nghiém ctia phuong trinh

(1) va (2) bang nhau.

Taco: (2) < 8 -9 +1=1-m (3)

Goi (Cy): y=8t*-9*+1 v6i te[-L;1]va(D):y=1-m

Phuong trinh (3) 1a phuong trinh hoanh d¢ giao diém cua (C;) va (D).
Chu y rang (C,) giong nhu do6 thi (C) trong mién —1<¢<1.

Dua vao db thi ta ¢6 két luan sau:
81

° m>— : Phuong trinh da cho v6 nghiém.
32
= 81 : Phuong trinh da cho ¢6 2 nghi¢m.
32
. I1<m< % : Phuong trinh da cho c6 4 nghi¢m.
. 0<m<l : Phuong trinh da cho ¢6 2 nghi¢m.
o m=0 : Phuong trinh da cho c6 1 nghiém.
. m<0 : Phuong trinh da cho v6 nghiém.
. . x-1
Bai 24. Cho ham so: y =
2(x+1)

1. Khao sat sy bién thién va v& d6 thi (C) cua ham s6.

2. Tim nhiing d1em M trén (C) sao cho tiép tuyén vai (C) tai M tao voi hai truc toa do mot tam giac
c6 trong tAm nam trén duong thang 4x + y=0.

Giai.
. 1
2. Goi M(xo,z(x) ) €(C) 1a diém can tim. Goi A tiép tuyén véi (C) tai M ta c6 phuwong trinh.
0
: X, — x,—1
Ary=Ff(x)(x—x,)+-2 S>y=——(x—x)+—"
T (x4 1) (1) " 205 +D)
2x,—1
Goi A = Amox:A(—fx,O)
B= Anoy= B(0; 2(2)60)) Khi d6 Atao véi hai truc toa d9 A OAB c6 trong tam la:
0
G( _x§—2xo—l‘x§—2xo—l '
6 " 6(x, +1)°
2_ —
Do Ge duong thing:dx +y=0= 4.5 = 2% = 1+x0 2% 21:
6 6(x, +1)
o 4= -~ (ViA,B #0nén x; —2x,-1#0)
(x,+1)
1 1
x0+125 XOZ—E
= =
X, +1——l X, _3
’ 2 ©2
. 1 1 3 . 3 35
Véi x,=——=>M(——;—>) ;Voix,=——=>M(——;-).
0=, (2 2) 0=, (2 2)
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Bai 25. Cho ham s y = —,x3 —3%* + mx +4, trong d6 m la tham s thyec.
1. Khao sat sy bién thién va v€ d6 thi cua ham so da cho, voi m = 0.
2. Tim tat ca cac gia tri cua tham sb m dé ham sb da cho nghich bién trén khoang (0 ; + o).
Giai.
2. Ham sb da cho nghich bién trén khoang (0 ; + o) Sy =-3x-6x+m<0,Vx>0
&3¢ +6x2m, Vx>0 (*)

Ta c6 bang bién thién ciia ham s y = 3x” + 6x trén (0 ; + o)
Tt d6 ta dugc : (*) © m<0.
2x+1

Bai26. Chohams6 V= ——_
xX+2

1.Khaéo sat su bién thién va vé do thi cua ham s6
2.Chitng minh duong thang d: y = -x + m luon luén cat d6 thi (C) tai hai diém phan biét A, B.
Tim m dé doan AB c6 do dai nho nhit.

¢6 d6 thi la (C)

Giai.
2. Hoanh d¢ giao diém ctia d thi (C ) va dudng thang d 1a nghiém clia phuong trinh

2x+1 {x¢—2
=—Xx+m<

x+2 X+ (@ -mx+1-2m=0 (1)

Do (1) c6A =m’> +1>0 va (-2)> +(4—m).(-2)+1-2m =-3 # 0 Vm nén dudng thang d luon luon cat
d6 thi (C ) tai hai diém phan biét A, B.

Tacéy,=m —X,; yg= m— xgnén AB’ = (x, — x3)* + (yo — yp)’ = 2(m” + 12) suy ra AB ngén nhit
& AB nhé nhit ¢ m = 0. Khid6 AB =+/24

2x+1 )

1/ Khao sat sy bién thién va vé d6 thi clia ham s6 (1) ) 7
2/ Binh k d¢ duong thang d: y = kx + 3 cat d6 thi ham s6 (1) tai hai diém M, N sao cho tam giac
OMN vuong goc tai O. (O 1a goc toa do)

Bai 27. Cho ham s y =

Giai.
, 2x+1 )
2/Xétpt T =kt 3 (x2 ) ke~ (k= Dx—4=0=g(x)
d cdt d6 thi hs (1) tai M, N Zi(()) k0
cat do thi hs aiM,N < {A> =
k<-T-4V3vk>-7+43
gM)=#0
OM L ON < OM.ON =0 < x,,.xy + (k) +3)(kxy +3) =0 & (k> +1)(x,, x, )+ 3k(x, +xy)+9=0
k-1
Xy +Xy =——
Sk —6k+4=0k=3+45 4"
XM.XN:_E

Bai28. Chohimséy=x’+mx+2 (1)
1. Khao sat sy bién thién va v& d6 thi ciia ham s6 (1) khim=-3.
2. Tim m d€ d6 thi ham so6 (1) cat truc hoanh tai mdt di€ém duy nhat.
Giai.

2Pt:xX+mx+2=0 :>m=—x2—g (x #0)
x
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2 —2x7 42
Xet f(x) = —Xz—g:>f'(x)=—2x+—2= x72+
X X X

Taco x |- 0 1 +o0

f(x) + + 0o -

f(X) —oo/v+oo-oo /_3 \A—OO

D6 thi ham s6 (1) cét truc hoanh tai mot diém duy nhat < m > -3,
Bai 29. Cho ham s y= x> —3x+ 1 ¢6 db thi (C) va duong thang (d): y=mx+m+ 3.
1/ Khao sat sy b1en thién va v& do thi (C) ctia ham s0. )
2/ Tim m dé (d) cit (C) tai M(-1; 3), N, P sao cho tiép tuyén ciia (C) tai N va P vudng goc nhau.
Giai.
2. Phuong trinh hoanh dé giao diém cua (C) va (d): X — (Mm+3)x—-m-2=0

x=-1,y=3
Hay:(x+ ) -x-m-2)=0|". 7~
X" =x-m-2=0(%)

(*) phai c6 hai nghi¢m phan biét (m> — Z) , XN va Xp 1a nghiém cua (*)

_—3+2\E
Theo gia thiét: (x} —3)x2 —3)=-1 < 9m> +18m+1=0c 3
_-3-2\2
3
Bai 30. Cho ham sb y=21x+4.
- X

1) Khao sat va v& dd thi (C) cia ham s trén.
2) Goi (d) 1a dudng thang qua 4( 1; 1) va co hé sb goc k. Tim k sao cho (d) cit ( C) tai hai diém M,
Nva MN =3410.
’ Giai. 7
2. Tu gia thiet ta ¢o: (d): y =k(x—1)+1. Bai toan tr¢ thanh: Tim k£ d€ hé phuong trinh sau ¢6 hai
nghiém (x,;,), (x,;¥,) phan biét sao cho (x, —x, )" +(, —»,)° =90(*)

2x+4

= k(x—1)+1 2 (2k - =
o k(x—1)+ 0. Ta cb: (I)Q{lcx (2k-3)x+k+3=0
y=k(x-1)+1 y=k(x=D+l

Dé c6 (I) c6 hai nghiém phan biét khi va chi khi phwong trinh /kx® — (2k —3)x+ k +3 = 0(**) c6 hai
nghiém phan biét. Khi d6 dé co duge k # 0,k < g

Ta bién ddi (*) trar thanh: (1+ &%) (x, —x, )" =90 (1+AD)[(x, +x, )" —4x,x,]= 90(***)

Theo dinh li Viet cho (**)taco: x, +x, = ?, XX, = %, thé vao (***) ta co phuong trinh:
8k* +27k* +8k-3=0< (k+3)8k* +3k-1)=0 = k=-3vk= ”;:ﬂv k= _3?6*/5.
KL: Vay co6 3 gia tri cia k thoa man nhu trén.
Bai 31. Cho hams§ y = ~ 2

2x—-1

1. Khéo sat sy bién thién va v& d0 thi (C) ctia ham sb da cho.
2. Tim nhiing di€m trén do thi (C) cach déu hai diem A(2,0) va B(0, 2)
Giai.
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2. Pt duong trung tryc dgan AB : y=x
Nhirng diém thudc do thi cach déu A va B ¢6 hoang d6 la nghiém cua pt :

x+2
=X
2x—1
oxt-x-1=0
1-+/5
xzi
o 2
1+\E
x:
2
Hai diém trén do thi thoa ycbt : (1‘*5,1“6};(”‘5,”*5}
2 2 2 2
Bii 32. Cho ham s y = >~ _23
2al=2 x_

1. Khao sat su bién thién va v& d6 thi (C) caa ham sd.
2. Cho M la diém bat ki trén (C). Tiép tuyén cua (C) tai M cat cac duong tiém can cia (C) tai 4
va B. GoiI 1a giao diém cua cac dudng tiém cén. Tim toa do diém M sao cho duong tron ngoai
tiép tam giac IAB c6 dién tich nho nhit.
Giai.
2x

-3 -1
2.Taco: M| x,;;—>— | x, 22,y (XxX)="—
[J R

Phuong trinh tiép tuyén voi ( C) tai M c6 dang: A:y = _12
X

Toa dd giao diém A, B cla (A) va hai tiém can la: A{2; 2% _22 j; B(2x0 - 2;2)

Xg —

Ta thiy xA;pr =2+2;‘0‘2ZXOZXM, yA;ryB =2XXO —23
o

Mit khac I = (2; 2) va tam giac IAB vudng tai I nén dudng tron ngoai tiép tam giac IAB c6 dién tich

S = M = n[(xo -2y +(2"°‘3—2J ]:{(xo _op +12}22n
X, —2 (xX,—-2)

0

=y, suyraM Ila trung diém cua AB.

X , . 2 1 X, =1
Dau “=” xayrakhi (x,-2) =— 5 &
Xo—2) X, =3
Do d6 c6 hai diém M can tim 1a M(1; 1) va M(3; 3)
2x -2

Bai 33. Cho ham sé y = (C)
X

) +1

1. Khao sat ham so.

2. Timm dé duong thing d: y= 2x+m cat do thi (C) tai 2 diém phan biét A, B sao cho AB = J5.
Giai.

2. Phuong trinh hoanh d6 giao diém: 2x* + mx+ m+2=0, (x#£-1) (1)

d cit (C) tai 2 diém phén biét < PT(1) c6 2 nghiém phan biét khac -1 < m”>-8m-16>0 (2)

Goi A(xy; 2x; + m), B(xz; 2%, + m. Ta ¢6 X1, X, 1a 2 nghiém ctia PT(1).

_ m
X, + X, ——E

Theo DL Viét ta c6 .
m+2

2

XXy =

13



AB’ =5 (x,—x%,) +4(x, —x,) =5 & (x, +x,)" —4x,x, =1 ©&m’-8m-20=0
< m=10,m= -2 (Thoaman (2))
Bai34. Chohamsé  y=x"-3mx*> +3(m* —Dx—m*+m (1)

1.Khao sat sy bién thién va v& d6 thi ctia ham s6 (1) ing v6i m=1

2.Tim m dé ham s6 (1) c6 cuc tri dong thoi khoang cach tir diém cuc dai ctia do thi ham sb dén

goc toado O béng V2 1an khoang cach tir diém cuc tiéu cua dd thi ham sb dén goc toa do O.

Giai.
2.Tacd y =3x"—6mx+3(m’—1)
Dé ham s6 co cyc tri thi PT  y =0 ¢6 2 nghiém phan biét
< x> =2mx+m’ —1=0 c6 2 nhiém phan biét
SA=1>0,Vm
Cuc dai cta d6 thi ham sd 1a A(m-1;2-2m) va cuc tiéu cua dd thi ham s 1a B(m+1;-2
m=-3+22
m=-3-22
Vayco2gidtricnamla m=-3-242 va m=-3+22.
Bai 35. 1) Khao sat sy bién thién va v& dd thi (C) cia ham sb : y=x* — 3x> +2

Theo gia thiéttaco  04=~20B < m* +6m+1=0<

. m
2) Bién luan theo m so nghi¢m cua phuong trinh : X —2x-2= W
x_
Giai.
2.Tacd x*—2x—2= | m1| = (x2 —2x—2)|x—1| =m,x #1. Do d6 s nghiém cta phu
x—

giao diém cua y=(x2—2x—2)|x—l|,(C’) va duong thing y=m,x#1.

khi x>1 )
S(x) ki x én (C') bao gom:

V& y=(x"—2x-2)|x—1 =
= -2e-2)e {_f(x) i <1 ™

-2m)

1

2

hng trinh bang sb

13

+ Gitr nguyén d6 thi (C) bén phai duong thing x =1.

+ Lay d6i xtmg d6 thi (C) bén trai duong thing x =1 qua Ox.
Dua vao db thi ta c6:
+ m <=2 : Phuong trinh vu nghiém;

/

o A

]

©

+ m =-2 . Phuong trinh c6 2 nghi¢m kép;
+ —2 <m < 0: Phuong trinh c6 4 nghi€ém phan biét;

+ m >0 : Phuong trinh c6 2 nghi¢ém phan biét.

Bai 36.

2x+3
x=2

1. khao sat sy bién thién va v& d6 thi ( C) ciia ham sb: y =

2. Tim m dé dudng thing (d): y = 2x + m cit d0 thi (C ) tai hai diém phan biét sao cho tiép tuyén

cta (C) tai hai diém d6 song song véi nhau.

Giai.
2. Phuong trinh hoanh d¢ giao diém cua (d) va (C) la:
2x +23 =2x+m < 2x° +(m—6)x—2m—3 =0 (x =2 khong 12 nghiém ctia p trinh)
X —

(d) cit (C) tai hai diém phan biét ma tiép tuyén tai d6 song song véi nhau < (1) ¢6 hai nghiém phan

biét x;; X, thod man: y’(x;) = y’(X2) hay x;+x,= 4
A=(m-6)+82m+3)>0
S 6-m S m=-2

R
2
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Bai 37. Cho hamsb : y = (x —m)> —3x (1)
1) Khao sét sy bién thién va v& d0 thi (C) ciia ham s6 (1) khim = 1.
o lx =1 -3x-k <0
2) Tim k d¢é hé bat phuong trinh sau c¢6 nghiém: < 4
2
Giai.

1
log, x* + Elogz(x -1’<1

k-3 =3x—k <0 o
2. Taco: 1 . biéu kién (2) c¢6 nghia: x > 1.
E1og2 X +§log2(x—1)3 <1 (2)

TrQQ) e x(x—1N<2<1<x<2.
H¢ PT c6 nghiém <> (1) c6 nghiém thod 1 <x <2

(x=1°=3x-k<0 [(x=1-3x<k

= =

1<x<2 1<x<2
Piat: fix) = (x — 1)° — 3x va g(x) = k (d). Dua vao do thi (C) = (1) ¢6 nghiém x €(1;2] <
k> I(Iliﬂl f(x)= f(2)=-5. Vay hé c¢6 nghiém < k>—5

1;2

Bai38. Chohamsd y=x+2mx*+3(m—1)x+2 (1), mla tham sb thyc

1. Khao sat sy bién thién va v& do thi ham s6 khi m =0. 7

2. Tim m d€ d6 thi ham so cat duong thang A:y =—x+2 tai 3 di€m phén biét A4(0;2); B; C sao cho

tam giac MBC c6 dién tich N2, véi M (3;1).
Giai.
2. Phuong trinh hoanh d¢ giao diém cta do thi véi (A)1a: x° + 2mx? +3(m—1)x+2=—x+2
x=0=>y=2

{g(x) =x"+2mx+3m-2=0(2)
DPuong thing (A)cat do thi ham s6 (1) tai ba diém phan biét A(0;2), B, C <
Phuong trinh (2) c6 hai nghi¢m phan bi¢t khac 0
m > 2hoacm < 1

2

A'>0 m*=3m+2>0
=
3m—-2+%#0 m;ég

= =
2(0)=0

Goi B(x;;»,)va C(x,;,), trong do x,,x, 1a nghiém cua (2); y, =—x,+2 va y, =—x, +2
3+1-2 2 .
Ta c6 hzd(M;(A))zi‘ Lopo-uwe 2202,
V2 B 2
Ma BC® = (x,~x) +(, =) =2[ (x, +x)* —4x.x, |=8(m” —3m+2)
Suyra 8(m” —3m+2)=16<> m = 0 (thoa man) hodc m =3 (thoa man)
Bai 39. Cho ham s6 y =2x3 —3(2m+1)x2 + 6m(m+1)x+1 c6 d thi (Cp).
1. Khao sat su bién thién va v& dd thi ciia ham s khim = 0.
2. Tim m dé ham s6 dong bién trén khoang (2;+oo)
Giai.
2. y=2x3-3Q2m+1)x2 +6m(m+1)x+1= y'=6x> = 6(2m +1)x + 6m(m +1)
v 6 A=Q2m+1) —4m>+m)=1>0
x=m
V=0 {
x=m+1

Ham s6 dong bién trén (2;+0) < »'>0 Vx>2 & m+1<2 < m<1
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Bii 40. Cho ham s y= Ll
x —
1. Khao st sy bién thién va v& dd thi (C) cua ham so. 7
2. Tim toa do diém M thude (C), bict rang tiép tuyen cua (C) tai M vudng goc voi duong thang
di qua diém M va diem I(1; 1). (M(0;0); M(2;2))

Giai.
2. Véi x, #1, tiép tuyén (d) véi (C) tai M(xo ; %o " ) ¢6 phuong trinh :
X, —
1 X, 1 x;
=— X—x,)+ = X+y-— =0
g (xo - 1)2 ( 0) Xo -1 (xo _1)2 g (xo _1)2
(d) co vec — to chi phuong u = (-1; ;2) , IM = (x, —I;L)
(x, =1 x,—1
Dé (d) vudng goc IM diéu kién 1a :
. 1 1 x,=0
ulM =0 -1.(x,-)+——5——=0&
(x, =17 x,—1 X, =2

+ Véi x0 =0 ta c6 M(0,0)
+ Véixg =2 ta c6 M(2, 2)
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