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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
PE KHAO SAT VA VE
PO THI CUA HAM SO

BAI 4. KHAO SAT SU'BIEN THIEN VA VE PO THI CUA HAM SO

<0> HE THONG BAI TAP TRA LOI NGAN

Céau 79:

Cau 80:

Cho hamsd f(x) =ax® +bx®+cx+d (a,b,c,d e[l )c6 bang bién thién nhu sau:

X —0 -2 0 +o0

f'(x) + 0 — 0 +

. /\

C6 bao nhiéu sb duong trong cac sb a,b,c,d?

Loi giai
pSs: 3
Vi lim f(x)=+0=a>0

X—>+00

f(0)=d=1>1=d >0.
f'(x)=3ax*+2bx+c Vi f'(X)=0<=x=-2x=0=c=0.

xcd+xct=—2+0=—2<O:>_—2b<0:>b>0.
3a

Vay c6 ba sé duong.
ax+b

X+C
thac T =a-3b+2c.

Cho ham sé y =

, c6 @6 thi 12 hinh v& véi a,b,c 1a cac sé nguyén. Tinh gié trj caa biéu
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vt

9] r 2 >
\—2
Loi giai

bS: -9
Tiémcanding x=—c=1=c=-1.
Tiémcanngang y=a=-1.
Giao diém truc Oy la y=9=—2:b=2.

C

T=a-3b+2c=-1-6-2=-9
Cau 81: Cho ham sb bac bén y = f (x) c6 do thi nhu hinh v&
A

y

[ 1 d 1\ =

f'(x)|-3f'(x)=0 la:

Sé nghiém ctia phuong trinh 2 f ()

Loi gidi
bS: 6

Truong hop 1: f'(x)=0<> x=0 hay x=+1.
Truong hop 2: f'(x)>0< x<-1v0<x<1,

Khi dé:

2f (x)|f'(x)|-3f'(x) =0 2f (x).f'(x)-3f'(x) =0 = f(x):§<:>

Page 2

Swuu tam va bién sogn



CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

f(x) =

N w

So véi diéu kién, tanhan: x=a, va x=a,.
Truong hop 3: f'(x) <0< -1<x<0vx>1.

x=ag (a5 <—1)

21(x) x=a, (a5 >1)

£/()|-3F'() =0 —2f (x).f'(x)=3f'(x) =0 < f(x):—gc{

f(x) = -

So véi diéu kién, tanhan: x = a,.
Nhén thdy cac nghiém trén phan biét nén phuong trinh 2 (x)|f'(x)|-3f'(x)=0 c6 6 nghiém.

Cau 82: Chohamsd y= f(x) lién tuc trén R va co do thi nhu hinh vé&. C6 bao nhiéu gia tri nguyén cua

, , 3
tham so m dé phuong trinh f ( f (cos x)) =m cé nghiém thudc khoang (%?ﬂj’)

ViSRE
Lo giai

DS: 4

bt t=cosXx, Vi Xe(%;%j—)te[—l;O) — f(t)e[-11)

Diéu kién bai toan <> pt f (f (t))=m co nghiém te[-10) = -1<m<3

Két hop voi diéu kign mell = m={-1,0;1;2}.
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Cau 83: Chohamsd y = f (x) c6 do thi nhu hinh v&.

el e T Y

S6 nghiém thuc phan biét ciia phuong trinh Z‘f (x)‘—B =0 la
Loi gidi
bS: 4

-
[
1
[

Tir dd thi, ta thay hai duong thang y =g, y = —g cat do thi ham s6 y = f (x) tai 4 diém phan

bigt. Vay phuong trinh 2| f (x)|-3=0 ¢6 4 nghiém thuc phan biét.

Cau 84: Cho ham sé bac bén y = f (x) c6 dd thi 1a duong cong trong hinh dudi.
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Pat g(x)=f(f(x)-1). Goi S latap nghiém ciia phuong trinh g(x)=0. S6 phan tir cua tap

S la
Loi giai
bS: 7
1y
3 y=3
2 y=2
-3
f(x)-1=-1 | f(x)=0 (3 nghiem)
Ta c6 phuong trinh g(x)=0< f(f(x)-1)=0<| f(x)-1=1 =| f(x)=2 (2 nghiem)
f(x)-1=2 f (x)=3 (2 nghiem)

Cac nghiém trén khong triing nhau. Vay phuong trinh g(x)=0 c6 7 nghiém.

Cau 85: Chohamsé y = f (x) béc ba c6 bang bién thién sau:

r | =00 0

O | oW

yf + U —

, _OO/I\U/+OO

+

bat g(x)=f G f2(x)-f (x)j Phuong trinh g'(x) =0 c6 bao nhiéu nghiém phan biét?

Léi gidi
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PS: 7

Taco g'( (X)[ f(x) 1]f'(%f2(x)—f(x)] nén

x=0
Xét phuong trinh f (x)=1<
p & ( ) X:a(a>gj.

Xét phuong trinh
I 3
VN f(x)=0e| 2
., Zf2(x)-f(x)=0 x=b(b<0)
f(Ef (x)—f(x)j:0<:>i 2o :§<:> f(x)=2<x=c(c>a)
2 TT=5 () mse xmd(d o)
| f(x)=-1=x=¢e(e<b).

Vay phuong trinh g'(x)=0 c6 7 nghiém phan biét.
Cau 86: Cho ham sb bac bén y=f(x) c6 4o thi la duong cong nhu hinh v& va ham sb

g(X) =x* +4 +x. Sb nghiém thyc ciia phuong trinh [ g(x) f (x)]+2=0 la

AY

Yy X

Léi gidi
ps: 8

Taco: VX° +4>\/_ | |
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VXZ+4 4+ x> |x|[+x=0
-
VX2 +4-x>|x-x=0

Khi d6, phuong trinh: f [g (X) f (X)] +2=0

< flg(x)f(x)]=-2

(g (x).f(x)=0
- g(x).f(x)=ae(0;1)

g(x).f(x)=be(2;3)

:g(x).f(x)=0e(3;4)

f(x)=0 (1) (dog(x)=x+\/x2+4>0,vXeD)
. f(x):%a(\/x2+4—x) (2)

f(x)=3b(\6+a-x]  (3)

_f(x)zlc( x2+4—x) (4)

=0 c6 2 nghiém phan biét

h f(x)
%t(\/x2+4—x), xel (t>0)

D& thay phuong trin

Xét ham s6 h(x)

2
h(x)= St XX g yen
4 x> +4
. . . t
lim h(x) =400, limh(x)=lim —————=0
X—>—0 ( ) X—>+00 ( ) X—>+0 /X2+4+X

Tir d6 thi ta thiy cdc phuong trinh (2),(3),(4) mdi phuong trinh ¢6 2 nghiém phan biét
Vay phuong trinh da cho c¢6 8 nghiém phan biét.

Cho ham s6 bac ba y = f (X) c6 bang bién thién nhu sau:

-2 0
- 0

i -+ 0 +

y _x/z\_2/+x

Phuong trinh V15— 2x—x?.sin[ 7.f (x) ] =0 c6 téi da bao nhiéu nghiém thyc?

Léi gidi

bS: 113

Tacd 15-2X—x> >0 -5<x<3.

Swuu tam va bién sogn
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

15-2x-x* =0 (1)

Phong tinh V15-2x—x".sin 7. (x)]=0 > sin[7f(x)]=0. (2)

X=3
1)<
( ) X =-b.

(2) = f(x)=k, vai k nguyén.
Tur bang bién thién suy ra ham sé f (x) = x* +3x* - 2.

Lap bang bién thién cua ham sé f (x) = x> +3x* -2, trén khoang (-5;3) ta co:

T -5 -2 0 3
Yy + 0 - 0 —+
52
y =k /i
2z
/\\\\‘_
Y W
-2
—52

V6i mdi s6 nguyén k théa man —52<k <-2 hodc 2 <k <52 thi phuong trinh f (x)=k ¢6
mot nghiém. Do d6 f (x)=k c6 téi da 98 nghieém.
V6i mdi s6 nguyén k théa man k = -2 hodc k =2 thi phuong trinh f (x)=k c6 hai nghiém.
Do d6 f(x)=k c6tdida 4 nghiem.
V6i méi sb nguyén k thoéa man —2<k <2 thi phuong trinh f (x)=k c6 ba nghiém. Do d6
f (x)=k co toida 9 nghiém.
Vay phuong trinh di cho c6 tdi da 2+98+4+9 =113 nghiém.
Cho ham s6 f(x)=x*-3x*+2. Tim tong cdc s6 nguyén m sao cho phuong trinh
f (x*~3x)=m c6 7 nghi¢m phan biét.

Loi giai
bS: 0

bit t=x*-3x  (1). Taco BBT ciia ham sb t =x° —3x:
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X —on —1 1 +a0

~
“

t=x —3x \

iy

-

—o0

Khidé taco: f(xX'-3x)=me f(t)=met'-3t°+2=m (2

Pé phuong trinh ¢6 7 nghiém phan biét thi phuong trinh ¢6 3 nghiém t trong d6 c6 2 nghiém
te(-2;2) valnghiém t>2 hoac t<-2.

Taco BBT caahamsd y=t*—3t? +2:

t —o0 0 2 —+a0
+a0
2
y=£ -3 +2 \
-2
—o0

1
Dya vao BBT, dé théa man yéu cau trén thi me (-2;2)—"*—>me{-10;1}= > m=0
1

Cau 89: Choham sb y= f(x) c6 bang bién thién nhu sau:

X - 4 2 () +ar

.h.l

- 0 + ] - ] -
f0) 2 e
.||' \‘ /
) \ /
=3

C6 bao nhiéu gié tri nguyén cua m dé phwong trinh 4 f (x2 —4x) =m c0 it nhat ba nghiém duong

phan biét?
Loi gidi
bS: 20
Taco: 4f(X* —4x)=m < 4f (u(x))=m, véi u(x)=x*-4x.
pit g(x)=4f (u(x)).
Phuong trinh di cho ¢6 it nhat ba nghiém duong phan biét khi do thi ham sb y=g(x) trén

khoang (0;+0) va duong thang y =m c0 it nhat ba diém chung phan biét.
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T ] 2 +0C

u(x) | U -2 -4 ) 0 100

Vay phuong trinh 4f (x*—4x)=m c6 it nhat ba nghiém duong phan biét khi ~12<m <8, ma
m nguyén nén m=-11,-10,...,8.

Cau 90: Cho ham s6 y = f (x) lién tuc trén 0 va c6 do thi nhu hinh v& dudi day. C6 bao nhiéu gi tri

nguyén cua tham s6 m dé phuong trinh f (3log, x) =m—1 c6 nghiém duy nhat trén {—BJ ?

L

A 2. B. 4.

bS: 1

bt u=3log, x,x{%;Bj:u €[-13). Do ham s6 u=3log, x la ham sé dong bién trén

3

Do d6 yéu cau bai toan twong dwong véi phuong trinh f (u)=m-1 c6 nghiém duy nhat trén
m-1=1 {m =2

(0;+%0) nén véi U €[-13) phuong trinh c6 nghiém duy nhét trén {%;3} :

m—Eu)mzzl

[-1;3). Tir dd thi ham sé suy ra =
4<m-1<5 5<m<6

Cau 91: Chohamsb y=f(x)=ax’+bx’+cx+d (a,b,c,d ell) c6 dd thi nhu hinh v&

Page 10

Swuu tam va bién sogn



CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Tong tit ca cac gid tri nguyén cia tham s6 m  dé phuong trinh
f2(x)—(m+5)| f (x)|+4m+4=0 c6 7 nghi¢gm phan biét la
Loi gidi

PS: 3

£ ()|

f (X)‘ nhu bén trén

Dua vao gia thiét ta vé duoc d thi ham sé

Taco: £2(x)—(m+5)|f (x)|+4m+4=0< (| (x)|-4)(|f (x)-m-1)=0

TH1: |f(x)|=4 thi phuong trinh c6 3 nghiém phan biét.

TH2: | f (x)|=m+1 theo yéu ciu bai toan thi phuong trinh can ¢6 4 nghiém phan bigt, nén:
0O<m+l<4<-1<m<3.Domell nén me{0;12}.

Vay tong tat ca céc gia tri cia m bang 3.
Cau 92: Chohamsé y = f (x) c6 d6 thi nhu hinh duéi day

YA

C6 tit ca bao nhiu gid tri nguyén cua tham s6 m dé phuwong trinh
f (\/x+2 ++/2-X —m)+2:0 c6 nghiém trong khoang (-2;2)?
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Loi giai
bS: 1

PTc»f(J§I§+J§f§—m)=—2c>

VX+2++4/2—-x+1=m
=

VX+2+42-x-2=m
Xét

+ f(X)zm"‘\/ﬂ—l—l:f’(x)_ 1 1

T ofx+2 22—«

IX+2+4/2-x-m=-1
IX+2+4/2-x-m=2

f'(x)=0< x=0.
Ta c6 BBT sau

@ -2 0 2
fl=) + 0 -
1+22

S N

T BBT trén phuong trinh v/X+2 ++/2—X+1=m c6 nghiém

+ g(x)=Vx+2+2-x-2=g'(x) 1 1

T ox12 2v2-x

9'(x)=0<x=0.
Ta cé BBT sau

x| =2 0 2
gz + 0 —
222

Tu BBT trén phuong trinh /X +2 ++/2—X —2=m c6 nghiém <> 0<m<2y2 -2
Vay PT f (\/x+2 +42-X —m)+ 2=0 c6 nghiém trong khoang (-2;2)

O<m<2yJ2-2 . . o
& ,mel]l =061 giadtri nguyén m=3 thoa man.

3<m<1+242

Cau 93: Cho ham sb bac ba y = f (x) c6 dd thi la dudng cong trong hinh bén

1]
: H
—1 [O 2 \

C6 bao nhiéu gié tri nguyén caa tham s m, dé phuong trinh ‘3f ?(2x)-12f (2x)—m‘ =1 coit

nhat 7 nghiém phan bi¢t thuoc khoang (—oo;1) ?
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PS: 1

+Diat g(x)=3f*(2x)-

Léi gidi

12f (2x)-m.

Taco g'(x)=12f (2x).f'(2x)-24.F '(2x) =12 '(2x)[ f (2x)-2].

_2x:—1 x=-0,5
2x =2 x=1
f'(2x)=0 a 1
+Cho g'(x)=0< f (2x)=2 | 2x=ae(-x;-1) < x:Ee(—oo;—zj
X)=
2x=be(-12) b 3
_2X=CE(2;+OO) XZEE _E’l
_X:%e(l;—l-oo)
+ Bang bién thién cua ham s6 g(x) trén khoang (—0;1).
a b
T —00 2 —0.5 2 1
g’(gj) — 0 —+ 0 — 0o -+ 0
+o0
—m
—12 —m —12 —m

Tinh gia tri

o Tai

o Tal

32 (2x)-12f (2x)-m| =1« zg

. X=-0,6=22x=-1=>f

)

=1
)=-1

= f(2x)=2=g(x)=3f?(2x)-12f (2x)-m=3.2" -12.2-m=-12—-m

(2x)=f(-1)=1=g(x)=3.1"-121-m=-9-m

, ta v& hai duong thang y = +1 vao BBT dé c6 it nhat

7 nghiém khi -12-m<-1<1<-9-m<«< -11<m<-10,mell = m=-10.

Cau 94: Cho ham sé bac ba y = f (x) c6 d6 thi nhu hinh v&.

Swuu tam va bién sogn
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C6 bao nhiéu gi4 tri nguyén caa tham sé6 m dé phuong trinh f (—x2 +4x+m)+3: 0 ¢ dung

ba nghiém x e[0;+x)
Lo giai
PS: 4
Xét phuong trinh: f(—x2+4x+m)+3:0© f(—x2+4x+ m):—3.
_X2+4X+m:—1 X2—4X:m+1 (1)
=N =N
—X? +4x+m=2 x> —4x=m-2 (2)
Xét ham sb g(x)=x*—4x Vi xe[0;+0).
=9g'(x)=2x-4=0=x=2

Bang bién thién:

+

X 0
g'(x) — 0 +

g(x)

Phuong trinh ¢6 3 nghiém phéan biét < pt c6 2 ngiém va phuong trinh co 1 nghiém hoac phuong
trinh c6 1 nghiém va phuong trinh ¢ 2 ngiém.

[(-4<m-2<0 [[-2<m<2
m+1>0 m>-1 -1<m<?2 )
o < = . Suy ra cé 4 gia tri nguyén cua m.
-4<m+1<2 -5<m<1 m=-2
| (m-2=-4 | (m=-2

Cau 95: Choham sé y=ax*+bx?+c vdi a,b,c 1a cac hé sb thuc va co bang bién thién nhu hinh bén.

X -0 -1 0 1 +o0
v + 0 _ 0 1 0 _

1 1
¥ - /”'y \\\ N / \ .
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Téong tit ca cac gid tri nguyn cia me[-20;20] dé phuong trinh
f(X)+2F(x) + F(/F(x))+m=1 c6 ding 4 nghiém thuc phan biét Ia
Loi gidi
bS: -3
Dua vao bang bién thién ta co y = f (x)=—x*+2x°.

Xét phuong trinh f(x)+ 2/ (x) + f (f (X)) +m=1.
Piéu kien f(x)>0e /2 <x<v2. Patt=/f(x),(0<t<1).

Ta duoc phuong trinh t* + 2t —t* + 2t +m=1< —t* + 3t + 2t —1=—m
bat h(t)=—t*+3t* +2t—1= h'(t) = —4t° +6t +2> 0, vt €[0;1].
Bang bién thién cua y =h(t)

t 0 1
R(t) -+
h(t) /" 3
—1

V6i mdi t,(0 <t <1)thi phuong trinh f (x)=tc6 4 nghiém phan biét. Do d6 dé phuong trinh
f(X)+2F(X)+ f(yf(X))+m=1 co6 4 nghiém phan biét khi -1<-m<3.

m e [-20; 20] m e [-20; 20]
Do {mell & imell S=>m=0m=-1m=-2=0-1-2=-3.

-1<-m<3 -3<mx«1

Cau 96: Cho ham sb bac bén y = f(x) co6 bang bién thién nhu hinh v&

T —00 _9 0 2 +00
f'(x) +
f(x) \ / \ /
C6 bao nhiéu gia tri nguyén cua tham s6 m dé phuong trinh f —f (x)=m c6 it nhat 6
nghiém?
Léi giai
bS: 6

Tir bang bién thién caa ham s y = f () ta tim duoc f(X) :%x4 —X?
Khi d6 phuong trinh
f(f(x))—fz(x)zm@%f4(x)—2f2(x)=m ®
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Dt t=f(x)>-2

Khi do: (1) < %t“ —2tP=m (2

1 1 t=22
Xét ham sb y:§t4—2t2 t>-2)= y':§t3—4t=0<:> t=0
t=-22
Ta c6 bang bién thién:
b o 0 2 2v2 +00

yl - oo 0 +

+o00

Tir bang bién thién trén ta c6 cac két qua sau:

+ Néu m < -8 thi vo nghiém suy ra vo nghiém

+ Néu m=-8 thi c6 nghiém t=2v2 = f(x) =22
Vay khi m=-8 thi c6 2 nghiém.

+ Néu -8 <m < —6 thi c6 2 nghiém:

tl:a>2\/§:> f(x):a>2\/§

t, :be(2;2\/§):> f(x):be(z;zﬁ)

Vay khi =8 <m < —6 thi c6 4 nghiém

+ Néu m=—-6 thi c6 3 nghiém:

t1=a>2\/§:> f(x):a>2\/§
t,=2= f(x)=2
t,=—2= f(x)=-2

Vay khi m=-6 thi cé 6 nghiém.
+ Néu —6 <m <0 thi cd 3 nghiém:

t1:a>2\/§: f(x):a>2\/§
t,=be(0;2)= f(x)=be(0;2)
t,=ce(-2,0)= f(x)=ce(-2,0)

Vay khi —6 <m < 0 thi c6 8 nghiém.
+ Néu m=0 thi c6 2 nghiém:

t1:a>2\/§:> f(x):a>2\/§
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t,=0= f(x)=0
Vay khi m =0 thi c6 5 nghiém.

+ Néu m>0 thi cé 1 nghiém t=a>22= f(X):a>2\/§
Vay khi m >0 thi c6 2 nghiém.
Két luan: phuong trinh c6 it nhat 6 nghiém khi -6 <m <0
Vay ¢6 6 s6 nguyén can tim.
Cau 97: Goi S latap hop tat ca cac gia tri cia tham s6 m dé do thi ham s6 y = x3+3x* —9x+2m+1 va
truc Ox c6 ding hai diém chung phan biét. Tinh tong T cua cac phan ta thudc tap S .
Loi giai
bS: T=-12
Phuong trinh hoanh do giao diém 1a x*+3x* —9x+2m+1=0< x> +3x* —9x+1=-2m.
Xéthamsb f(x)=x>+3x>—9x+1.
Tacd f'(x)=3x*+6x-9.
f'(x)=0<:>3x2+6x—9=0<:>[x21 .
x=-3
Bang bién thién
—0 -3 1 +00

X
S'(x) + 0 - 0 +

L~

—-2m =28 m=-14
= )
-2m=-4 m=2

/(%)

Dua vao bang bién thién ta suy ra y&u cau bai toan twong duong {

Suy ra S ={-14; 2}.

Vay T=-1442=-12,
Cau 98: Téng tat ca cac gia tri nguyén ciia tham sé m thuoc doan [—3;3] dé duong thang y = x+m cét
2x—3

d6 thi ham sé y = tai hai diém phan biét c6 hoanh d6 dwong 14
Loi giai
DS: -6
. . 2x—3 _
Xét phuong trinh: ~ 1 Xx+m < 2X=3=(x+m)(x-1)
X_

& X+ (M-3)x-m+3=0 (1)
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Puong thing y — x + m cit db thi ham sé y = 2X=> tai hai diém phan biét c6 hoanh do duong

x—-1

(m—-3)* —4(-m+3)>0
3-m>0

3-m>0
1+m-3-m+3=0

< (1) c6 hai nghiém phan biét duong khac 1 <

m>3
= m<lemkl
m<3

Vay céc gia tri nguyén cia m trén doan [-3;3] thoa mén bai toan la: —3;-2;-1,0

Céach 2
Xét phuong trinh: 2)(_3=x+m = 2X_B—x=m (2)
x—1 x—1
Xét ham s6 h(x) = 2273y, M) =21 (x=0es| X
T | —m 0 1 2 + oo
v 0 + + 0 =
+ oo 1

| YAV

Puong thing y — x + m cit db thi ham sé y = 2X=> tai hai diém phan biét c6 hoanh do duong

thi (2) c6 hai nghiém phan biét duong khac 1 Khi d6 duong thang y=m cat do thi ham sé
y =N(X) tai hai diém phan biét trén khoang (0;+o0). Dua vao BBT cua ham s6 h(x) tacé: m <1

Cau 99: Co6 bao nhiéu gia tri nguyén cua tham sé6 m dé phuong trinh f (3 f(x)+ m) =x>—m cd nghiém
xe[L2] biét f(x)=x"+3x>—4m.
Lo giai

bS: 16

f(t)=x"-m
bat t=3/f(x)+m taco { (1) . Tudosuyra f(t)+t>="f(x)+x°(1).

f(x)=t’-m
pat g(x)=f(x)+x*=x>+4x*—4m thi g'(x)=5x*+12x*>0,vx e R. Do d6 g(x) dong

bién trén R. Kéthop voi (1) tasuyrat=x hay f(x)+m=x>< x°+2x°=3m.
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Xét ham h(x)=x"+2x* trén [1;2] ta c6 h'(x)=5x"+6x>>0. Nén GTNN va GTLN cua
h(x) lan luot 1a h(1)=3 va h(2)=48.
Phuong trinh c6 nghiém trén [1;2] khi va chi khi 3<3m <48« 1<m<16. Vay c6 16 gia tri
nguyén cua m thoéa man.
Cau 100: Biét rang do thi ham s y=x*—3x’+2 cit duong thang d :y = m(x—1)tai ba diém phan biét
c6 hoanh d§ X, X,, X,. SO gia tri nguyén ciia m thudc doan [-10;10] dé x> +x,” +x,° >5 1a
Loi giai
pS: 12
x=1
Phuong trinh hoanh d6 giao diém: X° —3x*+2=m(Xx-1) <| x> _2x_2_m=0 (a)-
%/—/
9(x)

. , A >0
+ Hai duong cat nhau tai ba diém phéan biét < pt(a) c6 2 nghiém pb khéc 1<:>{ ’

g(1)=0

{m>—3

= < m>-3.
m = -3

+Giast X, =1,1aco X +%° +12>5 x2+ %7 >4 & (% +%) —2%X, >4

=(2) -2.(-2-m)>4=m>-2

Két hop voi diéu kiégn me[-10;10] va mell =m={-10;1.....;10}.

Cau 101: Chohamsd f (x)=ax>+bx*+cx+d, véi a= 0 cé dd thi tiép xdc truc hoanh tai diém c6 hoanh
d6 bang 1 va cat duong thang y = 2m—1 tai hai diém phan biét c6 hoanh d¢ lan luot 12 0 va 4
, V6i m 13 tham so. S nghiém cua phuong trinh f (x)= f (-3) la.

Loi gidi

bS: 1
Do dd thi f(x)=ax’+bx*+cx+d tiép xdc truc hoanh tai diém c6 hoanh do bing 1 nén do thi
con cat truc hoanh tai mot diém khac nita, ta gia sir diém d6 co hoanh do x, #1.
Khido f(x)=ax +bx*+ox+d =a(x—1)" (x—x,).
Do dd thi f(x)=ax’+bx*+cx+d citduong thing y =2m-1 tai hai diém phan biét c6 hoanh
d6 1an luot 14 0 va 4 nén ta co:

{f (0)=2m-1 {—a.xo _om-1

9
f(4)=2m-1" |9a(4-%)=2m-1 2

= —aX,=9a.(4-X,) & X, =

Suyra f(x)=ax’+bx*+cx+d =a(x—1)2(x—%j.

Vay f(x)=f(-3)= a(x—l)z(x—%)=—120a<3 2x® —13x° +20x+231=0 < x=-3.
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cau 102: Cho ham sé f (x)=x*-32x*+4. C6 bao nhiéu gia tri nguyén cua tham sé6 m sao cho tng véi

mdi m, tong gid tri cac nghiém phan biét thuoc khoang (-3;2) cia phuong trinh

f (x*+2x+3)=m bing —4?

Loi gidi

bS: 143

Phuong trinh x* +2x+3=a (aell) c6 hai nghiém x, x, thi taco: x, +x, =—-2

Phuong trinh f (x*+2x+3)=m(1) 6 téng nghiém bing —4

< phuong trinh (1) ¢ nghiém xay ra ¢ truong hop: 4 nghiém phan biét x, x,, X, X, (2)

bat x* +2x+3=t

x —3 -1 2
6
\ 2 /
biéu kién (2) <> Tim m dé phuong trinh f (t)=m c6 2 nghiém 2<t<6 (2)
Xét f(t)=t"-32t*+4

t=0
f'(t)=4t*-64t= f'(t)=0
= () =a0-6u= () -0 | ),
t 2 4 6
f(t - 0 +
_108 148

o), AN
e N\

—252
Yéu cau bai toan < —252 <m < —108 =143 s4.
Cau 103: Cho ham s6 f (x) =x*—-18x* + 4. C6 bao nhiéu gia tri nguyén caa tham sé m sao cho tng voi
mdi m, tong gia tri cac nghiém phan biét thugc khoang (—4;1) cia phuong trinh
f (x*+4x+5)=m bing -8?
Loi giai
bS: 63
bat t=x"+4x+5, vi xe(-41)=>te(110).

Nhan xét: voi 1<t <5 tasuy racd 2 gid tri x c6 tong bang —4.
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

-4 -3 -2 -1 o 1

Y&u cau bai toan tuong duong f (t)=m c6 2 nghiém phan biét 16n hon 1.

Bang bién thién cua ham so f (x) trén khoang (1,10)

T 1 3 10

f'(z) — 0 +

8204
—13

f(a) \ /
~ 77

Nhan xét: f (1)= f (\/]7) va phuong trinh f (t)=m c6 t6i da 2 nghiém t e (1,10).

TH1: Néu f(t)=m chi c6 1 nghiém te(L10) thi tong cac nghiém cia phuong trinh
x> +4x+5=t, st la —4.

TH2: Néu f (t)=m c6 2 nghiém phan biét t;t, e (L10)=t;t, e(l;Jﬁ)

X* +4x+5=t

, ' ¢6 2 nghiém phan biét thuoc khoang (—4;1). Tur d6
X“+4x+5=t,

Khi ¢d6 mdi phuong trinh {
suy ra tong cac nghiém la 8.
Vay me(-77;-13) va mell = me {-76;...,—14} = c06 63 gia tri nguyén cua tham sé6 m thoa
man.
Cau 104: Cho ham s6 f (x) =x* —32x* +4. C6 bao nhiéu gia tri nguyén cua tham s6 m sao cho ung Vi
mdi m, tong gia tri cac nghiém phan biét thugc khoang (—4;1) cia phuong trinh
f (x*+4x+5)=m bing -8?
Loi gii
bS: 80
Diat t=x* +4x+5, voi xe(-41) = x> +4x+5-t=0 (*).
Taco: t'=2x+4.
t'=0=x=-2.
Bang bién thién:
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x | —4 -2 1

t - 0 +

10

~

Do d6, vi t <1, phuong trinh (*) v6 nghiém.

Vé6i t =1 hogc 5<t <10, phuong trinh (*) ¢ nghiém duy nhét.

Vi 1<t <5, phuong trinh (*) c6 hai nghiém phan biét thoa man x, +x, =—4.
Y&u cau bai toan<> f (t)=m c6 hai nghiém phan biét thudc khoang (1,5).
Xéthamso f (t)=t"—32t*+4 voi te(L5).

f'(t)=4t>-64t.

f'(t)=0=t=4.

Bang bién thién:

T 1 4 5
J'(t) - 0 +
—27
f(t)
—171
—252

Dua vao bang bién thién, ta cd yéu cau bai toan <> —252 < m < —171.
Ma mel = me{-251;,-250;...;-172}..
Vay c6 80 gia tri can tim.
Cau 105: Cho ham sé f (x) =x*—18x* + 4. C4 bao nhiéu gi4 tri nguyén caa tham s6 m sao cho &ng Vi
mdi m, tong gid tri cdc nghiém phan biét thuoc khoang (-3;2) cua phuong trinh
f (x*+2x+3)=m bing —4
Loi giai
bS: 24
f(x)=x*-18x*+4,TXD D=/ .
f'(x)=4x>-36x
x=0

f'(x)=0<4x*-36x=0<
X=%3

Dit g(x)= f(x2+2x+3), TXD D=/7 .
9'(x)=(2x+2) f'(x* +2x+3)
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CHUYEN DPE | - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

, 2X+2=0
g'(x)=0« £/(x2+2x+3)=0
[x=-1
x?+2x+3=0

S | x=0
X°+2X+3=3
X=-2

Xx=-1

| X*+2x+3=-3
Ta c6 bang bién thién:

g(-1)=f(2)=-52

g(-2)=f(3)==77; g(0)=f(3)==77; g(-3)=f(6)=652 g(2)=f (11)=12467

Ta thdy ham s6 g(x) nhan duong thang x =1 1am truc déi xang.

Do d6 tong gid tri cac nghiém phan biét thuoc khoang (-3;2) cia phuong trinh
f (x*+2x+3)=m bing —4 khi n6 c6 bn nghi¢gm phan biét.

Yéu cau bai toan twong duong voi —77 <m < —52.
Két luan: Vay c6 24 gia tri m nguyén thoa mén dé bai.
Cho ham sb y = f(x) c6 db thi nhu hinh vé:

C6 bao nhiéu gié tri nguyén caa tham s m dé phuong trinh f*(x)+2=3f%(x)+| f (x)+2m|
c6 dung 4 nghiém phan biét?
Loi giai
bS: 2
Pit t = f (x), dya vao do thi ham sé y = f(x) ta co:
V6i t>2 hoac t <—2 thi phuong trinh f (x) =t c6 ding 1 nghiém.
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V6i t =42 thi phuong trinh f(X)=t c6 ding 2 nghiém phéan biét.
VoI —2 <t <2 thi phuong trinh f(X)=t c6 ding 3 nghiém phan biét.
Tu f9(x)+2=3f%(X)+| f(X)+2m| ta c6 phuong trinh: t* —3t* + 2=t +2m|(*).
Phuong trinh da cho c6 dung 4 nghiém phan biét khi va chi khi (*) ¢6 1 nghiém te (-2;2) val
nghiém t e (—o0; —2) U (2;40) .

| /] v /

LV Snt” —t L &

—10 -9 -8 -T -6 -6 -4 -3 -2 =10 L T
=

-2
V& @6 thi cac ham s6 y = x* —3x% +2; y =| x+2m| trén cuing 1 hé tryc, ta thay yéu cau bai toan
duogc thoa man khi va chi khi: 2m e (-8;-4) U (4;8) © me (—4;,-2) U (2;4).
Két hop voi m nguyén nén ta cd 2 gia tri caa m 1a +3.

Cau 107: Cho ham s§ y = f () lién tuc tréen R, ¢6 d6 thi (C) va c6 dao ham cép hai f"(x)=6x+12.
Biét dd thi (C) di qua diém M (=2;2) vatiép tuyén cua (C) tai M 1a duong thing d : y = 2x +6.
Khi d6 gia trj cua f (3) bing
Loi giai
PS: 137
Taco: f'(x)= J(6x +12)dx = 3x* +12x+C

f'(-2)=2=3.(-2)+12(-2)+C=2=C=14

= f'(x)=3x*+12x+14

f(x)=[(3x° +12x+14)dx = x* +6x* +14x+C

Do db thi (C) di qua diém M (=2;2) néntaco: (-2)° +6.(-2)" +14.(-2)+C =2 = C=14
f(x)=x*+6x"+14x+14

vay T(3)=137
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