Chuyén dé 11: UNG DUNG CUA PAO HAM
TINH PON PIEU CUA HAM SO
Tém tit gido khoa
Pinh nghia: Cho hams6 Y = T (X) x4c dinh trén khodng (a;b)

. ) d
o [f dong bign (ting) wen (a;b)] S [le,x2 & (a;b):xy <X, = f(x))< f(xz)]
. dn
e [f nghich bién (gidm) trén (a;b)] < [le,x2 e (arh) 1 x <X, = F(x))> f(xz)]
y
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() T YT ff((Xlg
b Lo X

1. Piéu kién can cua tinh don diéu:
Dinh Iy 1: Gi4 st ham s6 f c6 dao ham trén khodng (a;b)

. [f dong bién (ting) trén khodng (a;b)] = [f'(x) >0 Vxe (a;b)}

. [f nghich bién (gidm) trén khodng (a;b)] = {f '(X) <0 Vxe(a; b)}

2. Piéu kién di cida tinh don diéu:
Dinh 1y 2: Gid st ham s& f ¢6 dao ham trén khodng (a;b)

e [f)>0vxe (a;b)} = [f dong bién (ting) trén (a;b))

. _f'(x) <0Vxe (a;b)} = f nghich bi€n (gidm) trén (a;b)]

. _f'(x)=OVxe(a;b)} = |f khong d3i trén (a; b))

X a b
fI(X) + f-(x) —

f(x) / f(x) \
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Dinh Iy 3: Gid sit ham s& f c6 dao ham trén khodng (a;b)

£'(x)>0Vx e(a:b)

hitu han di€m cla (a;b)

£'(x)<0 Vx e(a:b)

hitu han di€m cta (a;b)

Minh hoa dinh 1y:

X a Xy

dang thifc chi xdy ra tai mot s&

dang thifc chi xdy ra tai mot s6

£(x) - +

f(x) /

= [f @ng bién (ting) trén (a;b)]

— [f nghich bi€n (gidm) trén (a;b)]

X a ).(O b
f'(x) - -
0 \

+ [f khong déi tren (a;b)]

. f dong bi€n (ting) trén (a;b)] =

«  [f nghich bi€n (gidm) trén (a;b)] <

Dinh 1y 4: Gia sit ham s& f c6 dao ham trén khodng (a;b)

[f'(x) >0Vx e (a;b)}
[f'(x) <0Vxe (a;b)}

N [f'(x) —0Vxe (a;b)}

3. Phuong phéip xét chiéu bién thién ctia ham so:

Mu6n xét chiéu bi€n thién ciia ham s6 Y = T (X)ta ¢6 thé thyc hién nhu sau:

Buéc 1: Tim mién xdc dinh ciia him s6 : D=?

BuGc 2: Tinh f'(x) va xét ddu fI(X)

Bué6c 3: Dua vao dinh 1y diéu kién dd d€ két luan.

BAI TAP REN LUYEN
Bai 1: Khdo sit su bién thién cda ham sd:
2
X
1) y=xv4-x 2) y=—— 3) y=——
1 x2—1
—x2
4)y=e XE+X 5) y=— 6)y:%x2—lnx
X
7)yzi 8) y=4X—-2+~4-X 9)y:x+\/2—x2

In x
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Bai2: Chohamsd y= f(x)= —%x?’ +2x2 4+ (2a+1)x—-3a+2 (1). Tim a d& ham s& nghich bién trén R
Bai3: Timm dé ham s y = —%x?’ +(M=1)x2 + (M +3)x—4 ddng bién trén khodng (03)

. 1 2
Baid: Chohamsd y=f(x)=—x3+(M-1x% +(2m-3)x-= (1)
3 3

a) V6i gid tri ndo cia m, ham s6 (1) dong bién trén R
b) V&i gid tri ndo cia m, ham s6 (1) dong bi&n trén khodng (1;+0)
y m
Bai5: Chohamso y=f(X)=x+2+—— (1)
x-1
Tim a &€ ham s6 (1) ddng bi&€n trén mdi khodng x4c dinh clia né

<. y —2X2+(m+2)x—3m+1
Bai6: Chohamso y= f(x)=

x-1
Tim a d€ ham s& (1) nghich bi&n trén mdi khodng x4c dinh ctia n6
—2x* +(L-m)x+m+1
X—m

™=
-1
=0
~

Chohams§: y= . Pinh m d€ ham s6 ddng bién trong khodng (1;+o0)

=
-1
=
=)

Chdng minh ridng: 2sin X +tgx > 3x véimoi X e [0;%)

3
N X . .
Bai9: Chirng minh rang: tgx > X+— v6imoi X e (O;%)
3

N 4
Bai 10: Chirng minh rang: tgx < —X v6imoi X € {O;z}
s 4

Bai 11: Chohamsd y =%x3 —ax’* +Qa-Dx—a+2

Tim a d€ ham s6 nghich bi&n trong khodng (-2;0)
Bai12: Chohamsd y=x>—mx® +x+1 (1)

Tim céc gia tri cia m d€ ham s& (1) nghich bién trong khodng (1;2)

2 J—
Bai 13: ChohamsG y = L’”’;l
x —
Tim m d€ ham s6 ddng bi€n trén khodng (-0;1) va (1;4+0).
2 —
Bai 14: Cho ham s6 y= H%
x —

Xdc dinh m d€ ham sd nghich bi&n trén [-1;0].
2 +5x+m’ +6

x+3
Tim m d€ ham s déng bién trén khodng (1;+ o).

Bai 15: Chohamsd y=

x? +2m-=-3)x+m—1
x—(m-1)
Tim m d€ him s6 ddng bi€n trén khodng (0;+ )

Bai 16: Chohamsd y=
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UNG DUNG TiNH PON PIEU CUA HAM SO PE
CHUNG MINH BAT PANG THUC
GIAI PHUGNG TRINH - BAT PHUGNG TRINH - HE BAT PHUONG TRINH
skoskeskoskoskosksk sk

Co s8 d€ gidi quyét vain dé nay la diing dao ham dé xét tinh don diéu ctia ham s& va dva vao

chiéu bi€n thién ctia ham s d€ k&t ludn vé nghiém cla phuong trinh , bit phuong trinh, hé phuong trinh .
CAC KIEN THUC CO BAN

1. Pinh nghia : Cho him s8 y = f(x) x4c dinh trong khodng (a,b).

a) fting (hay dong bi€n ) trén khodng (a,b) < Vx;, x; € (a,b) 1 x; <x2 = f(x1) < f(x2)

b) f gidm ( hay nghich bi€n ) trén khodng (a,b) < VX, x2 € (a,b) : x; <Xy = f(x1) > f(x2)
II. Céc tinh chat :

1) Tinh chat 1: Gid st ham s6 y = f(x) ting (hodc gidm) trén khodng (a,b) ta c6 :

fluy=f(v) < u=v (v8iu,v € (a,b))

2) Tinh chat 2: Gid st ham s6 y = f(x) ting trén khodng (a,b) ta c6 :

f(u)<f(v) < u<v (v6iu,v e (a,b))

3) Tinh chat 3: Gid sit ham s6 y = f(x) gidm trén khodng (a,b) ta c6 :

fluy<f(v) < u>v (v6iu,v e (a,b))

4) Tinh chat 4:

Néu y = f(x) ting trén (a,b) vd y = g(x) 12 hAm hiing hodic 12 mdt ham s6 gidm
trén (a,b) thi phuong trinh f(x) = g(x) ¢6 nhiéu nhat mdt nghiém thudc khdang (a,b)

*Dua vao tinh chit trén ta suy ra :

Né&u c6 x¢ € (a,b) sao cho f(xg) = g(xXo) thi phuong trinh f(x) = g(x) c6 nghiém duy nhat trén (a,b)

BAITAP AP DUNG

Bai 1 : Giai cdc phuong trinh sau :
1) Vax—1++4x% -1=1
2) (2-43)" + (J2+43)* = 2"
3) log, 1+3/x) = log- x
Bai 2 : Gidi cdc phuong trinh sau:
1) 2x—1 _2x2—x _ (X—1)2
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X% +X+3

1000 e anes
Bai 3 : Gidi cdc hé :
cotgx —cotgy =X -y
{5x+8y= 2n

)=x%+3x+2

véix,y € (0,m)

2 {2" -2Y =(y=x).(xy+2)

x2+y2 =2

Bai 4: Gidi cdc bat phuong trinh sau.
)5 +12"> 13"
Dx (P +x2+16)>6(4-x%)
Bii 5 : Chiing minh cdc bat ddng thifc sau :

1) e >1+x véix >0
2) In(l+x)<x v6ix>0
3) sinx <X véix >0

4) 1- %X2<cosx véix #0
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CUC TRI CUA HAM SO
Tém tit gido khoa
I. Dinh nghia: Cho ham s& y=f(x) x4dc dinh trén khodng (a;b) va xoe(a;b)

y y
F (%) ©C):y=1(x)
f(x)
\ .
! ( \ X n a x Xo b
VAR N7
f(x) v —
i N 4R ” N > dn
Xg la difm CUC DPAI cta ham so f} EN {f(x) <flxy) Vxe V\{XOH
[ N - R L 9 N ~ dn
* | Xq la diém CUC TIEU cta ham so f} =N {f(x) >f(x ) ‘v’XeV\{XOH

I1.Piéu kién can cida cuc tri:
DPinh Iy Fermat : Gia st y=f(x) lién tuc trén khoang (a;b) va X0 S (a; b)

| = [ o]

f c6 dao ham tai x 0
f dat cuc tri tai x 0
Y nghia hinh hoc ciia dinh Iy
Néuhamss Y= f (X) c6 dao ham tai di€m x, va dat cuc tri tai diém d6 thi ti€p tuyén clia dudng cong
(©): Y = f(X) tai diém M(xo.f(x0)) phdi ciing phuong véi Ox

I11. Piéu kién di d€ ham s ¢6 cuc tri:
1) Pinh Iy 1: Gii st ham s y=f(x) c6 dao ham trén mot 1an cin cia di€m x¢ ( c6 thé trir
tai di€m xo)

e [N&u khi x di qua X, ma
, = [f dat CUC DPAI tai xo}
|f (x) d6i ddu wr + sang -

[N&u khi x di qua Xy ma

| - {f dat CUC TIEU tai xo}
|f (x) d6i ddu tr - sang +

Bing tém tat:

X Xo b x| a Xo b

£1(x) + () - f'(x) - 0

£(%) /C[\ £ (%) \ /
cT
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2) Pinh Iy 2: Gid s& ham s6 y=f(x) ¢6 dao ham lién tuc t6i cAp hai tai xo va f(x0)=0, f (x¢)#0

. [Né’u f"(xo)<o] — [f dat CUC PAI tai xo}

. [Néu f"(x0)>0} = {fdat cUuC TIEU tai xo}

BAI TAP REN LUYEN
Bai 1: Tim cuc tri cda cdc ham sd:
2
1) Y =X+4—X 2)y:x_+3 3y y=—2__
x2 +1 x2 -1
2 eX 1

4 y=e7 XX 5 Y="r 6 y=5%%~Inx

7)y=% 8) Y =~+/X—2 +~/4—X 9) y = X+v2—x2
Bai 2: Cho ham s& y:x3+2(m—1)x2+(m2—4m +1)X—2(m2+1).Timmdéydat

cuc dai, cuc ti€u tai hai diém x,, x» thda min diéu kién i + i = 1 (Xl +X,)

x2 2
X2 +mx—2

2, . e N » 2 . R
. Xac dinh m d€ ham so c6 cuc dai, cuc ti€u

Bai3: Chohamss Y=

mx—1
v6i hoanh do théa mén X X, = 4x1x2
2
Bai4: Tim m dé hams§ Y = x+—mx+1 dat cuc daitaix =2
X+Mm
N\ 2 2 N ~ U(X) . . P N Y A
Bai 5: Gia st ham so | (X) = m dat cuc tri tai xg. Chi'ng minh rang n€u
\ u (x4)
V(%) 0w f(xg)=— 0
V(X
(%)
] y x2 +3x+5
Ap dung : Tim gid tri cyc tri cia ham s6: Y = T30

Bai 6: Cho hams6 T (X) = ax3 +bx2 +cx+d . Chia f(x) cho f(x), ta dugc:
f(x)=f (X).(AX+B)+ax+
Gi4 st f(x) dat cuc tri tai xo Chiéng minh ring : f (XO) = OZXO + [

Ap dung : Tim gid tri cyc tri cla hAm s6: Y = X3 —3X2 —3X+2
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Bai9:

: Goi (Cy) 12 d6 thi ham s6 Y =

1

: Goi (Cp) 12 d6 thi ham s& y:mx+i (1)

Tim m d€ ham s6 (1) ¢ cyc tri va khodng cach tir di€m cuc ti€u cda (Cp)

dén tiém can xién cia (Cy,) bing T

x2 + (Mm+D)x+m+1
X+1
Chitng minh riing v6i m bat ky, dd thi (Cy,) ludn ludn cé di€m cyc dai,
di€m cyc tiu va khodng cich giita hai diém d6 biing V20
X2 +mx+1

Cho ham s y=————=". Tim m sao cho ham sd dat cuc dai tai x = -1
X+m

ey

Bai 10: Cho ham o y :%x3 —mx®+(2m-1)x-m+2

Tim m sao cho ham s& ¢6 hai cyc tri ¢6 hoanh do duong

Bai 11: Cho ham s§ y _xiAxsmo g
X+1

Xéc dinh m sao cho ham s6 (1) ¢6 hai gid tri cuc tri trdi ddu nhau.
Bai12: Chohamsd y=x°—-3mx*+(m* +2m-3)x+4 (1)

Tim m d€ d6 thi ham sd (1) ¢6 di€m cuc dai va cyc tiéu & vé hai phia clia truc tung
Bai13: Chohams6 :y=(x—m)’ —3x

Xéc dinh m d€ ham sd dat cuc ti€u tai di€m c6 hoanh d6 x = 0.
Bai14: Chohamsd : y=mx*+(m*-9)x*+10

Bai15: Chohams6 : y=—x>+3mx*>+3(1-m*)x+m’ —m

Bai 16: Cho hAm s6 y =

Bai 17: Chohams6 y =

N R 1N Nz R .
Tim m d€ ham s6 ¢6 ba di€m cuc tri.
2

Viét phuong trinh dudng thing di qua hai di€m cyc tri cia d6 thi ham s6 .

x2+mx

1-x
Tim m @€ ham s6 ¢6 cuc dai ,cuc ti€u . Vi gid tri ndo clia m thi khodng cdch giita hai di€m cuc
tri cia dd thi hAm sd biing 10.
x2+mx =2
mx —1
Xéc dinh m d& ham s6 c6 cyc dai , cuc ti€u v6i hoang dd thod man x; +x, = 4x,.x,
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GTLN VA GTNN CUA HAM SO
Tém tit gido khoa
1. Pinh nghia: Cho hamsd Y = f(X) x4c dinh trén D
e SO0 M dudc goila GTLN clia ham s6 néu:

f(X)<M VxeD
Ton tai Xo € D sao cho f(XO) =M

Ky hitcu: M =Max y
xeD
e SO m dugc goi la GTNN ctia hAm s6 néu:
f(x)>m vxeD
Tén tai X0 € D sao cho f(xo) =m

Ky hiew: m=mip_y
xeD y

Minh hoa:

X
X, X 0
I /C):yzf(x)

2. Céc phuong phap tim GTLN & GTNN ciia ham s6 Y = f (X) tréen D

a) Phuong phap 1: St dung bit dang thiic

Vidul: Tim GTLN va nhd nhdtclia hams6 : Y = X-i-z vGix >0
X
Vidu2: Tim GTNN céia hams§: Y =~/X—2+~/4—X
b) Phwong phép 2: St dung diéu kién cé nghiém ctia pt hoiic hé phuong trinh
X2 +3
X2 + X +2
b) Phuong phap 2: St dung dao ham, 1ap BBT ctia ham s f trén D réi suy ra két qua
Vidu 1: Tim GTLN ciia ham s3 : y==4x3——3x4

Vida:  Tim GTLN va GTNN ctia ham s6: Y =

) 2
Vidu 2: Tim GTNN ctia ham s : y:x2+— véix>0
X
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Vidu3: Tim GTLN vi GTNN clia himsd: Y =~/X—2 ++/4—X

Vidu4: Tim GTLN vd GTNN ciia hams6: Y =SiN 2X-X tén [—%%}
, , . sSinx _
Vidu 5: Tim GTLN va GTNN ciia hams6: y=———— — trén |0; 77|
2 +C0SX

Vidu 6: Tim GTLN va GTNN ctia hamsg: Y = x+\/2—x2

) - 1
Vidu 7: Tim GTLN va GTNN ctia hams6: Y =SIN X—COS2 X+§

Vidu 8: Tim GTLN va GTNN cia ham s6 :

: 1
y =2(1+Sin2X.cos4X) —E(cos4x—c038x)
BAI TAP REN LUYEN
Bai 1: Tim GTLN va GTNN clia ham s6:
y= x4 —3x3-2x2 +9x  vei X e [-2;2]
: Tim GTLN va GTNN ctia ham s6 :
y=SiN2X—X wén {—%; }

=
oo
=0
[

NN

: Tim GTLN va GTNN ctia ham s0 :
y=x2eX wen [-3:2]

™=
f--1d
=0
w

Bai4: Tim GTLN va GTNN clia haAm s6: Yy =5C0SX—COSSX trén [ 4 4
Sig S s ey X2 +3
Bai S: Tim GTLN va GTNN cua hams6: Y = 5 .
X4 +X+2
Bai 6: Tim GTLN va GTNN ciia ham s6: Y = X+4/12 —3x2
Bai7: Tim GTLN vad GTNN ctia hams6: Y = (X+2)V4 - x2
Bai 8: Tim GTLN va GTNN ctia ham s6:
y= (3 X)\/ véi X € [0 2]
NS 0 e cih et TR b & B E et b2 e e PAees o 20082x+|cosx|+1
Bai9: Tim gid tri 16n nhat va gid tri nho nhatcia hamsd: y=
lcosx|+1
Bai 10: Tim gi4 tri 16n nhat va gia tri nhé nhat clia hAm s6
y= ZSinx—gsin3 x trén doan | 0;7 ]
’ 3
Bai 11: Tim GTNN ciahamsd: Y = 2X2 — X3 trén doan —%;3
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Imnzdmmmmymmx2+Qa—®x+aéB:0v&aZLhma&n@@mwn
clia phuong trinh dat gid tri 16n nhat.

2 _ _m2 _
Bai 13: Cho ham s y=X (m+1)x=m* +4m—2 (1)
x-1

Xdc dinh cdc gid tri cia m d€ ham s ¢6 cuc tri. Tim m d€ tich cdc gid tri
cuc dai va cuc ti€u dat gid tri nhé nhat
Bai 14: Tim GTLN va GTNN ctia hAm s6 :

f(xX)= cos? 2X+2(sin x+cosx)2 —3sin 2x
Bai 15: Tim gi4 tri 16n nhat va bé nhit clia ham s& sau :
y=4cos2x+3\/§sinx+7sinzx
sinx+1
Sin X +sinx+1

Bai 16: Tim GTLN va GTNN cia hams6: Y =

Bai 17: Tim GTLN va GTNN ctia ham s6:

y=2(1+sin2x cos4x)—é(cos4x—cos8x)

Bai 18: Tim GTLN va GTNN ctda ham s3: )nzzﬁﬁn3x+«xm3x)+83thcosx

BMI&(mm@mmhwahﬁ@ﬂﬂcwu:%SG:S”UO4+QH4XS17 VxeR
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