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BAI 2: CUC TRl CUA HAM SO
1. Giai bai 1 trang 18 SGK Toan Giai tich 12
Ap dung quy téc |, hay tim cac diém cuec tri cia ham sé sau
a) y=2x>+3x*-36x-10
b) y=x"+2x*-3

1
C) y=X+—
X

d) y=x*(1-x)°

&) y- X i1
1.1. Phwong phap giai
Dé giai bai 1 cac em can 6n lai cac bwéc tim cuec tri bang quy téc 1
e Buwdc 1: Tim tap xac dinh ctia ham sb.

Budc 2: Tinh f'(x). Tim cac diém tai do f '(x)=0hodc f'(x)khéng xac dinh.
Bwéc 3: Lap bang bién thién.
Buwoc 4: Tl bang bién thién suy ra cac diém cue tri.
1.2. Hwéng dan giai
Cau a: Ap dung quy tac |, tim cac diém cwc tri ctia ham s y = 2x* +3x* —36x—10
Xét ham sb: y = 2x° +3x? —36x —10
Tap xac dinh: D=R
Ta c6 dao ham: y' =6x*+6x—36

'~ 0 X=2
y=re {x =-3
V&i x=2 ta cO y=-54
Voi x=-3 ta co y=71
Bang bién thién

X - -3 2 +r

y' + 0 - 0 +

y B /-71\‘_54 /. +x

Ham sf} dat cwc dai tai x=-3, gia tri cwc dai ycd = y(-3) = 71.
Ham sbé dat cuc tiéu tai x = 2 , gia tri cuc tiéu yct=y(2) =- 54.
Cau b: Ap dung quy téc I, tim cac diém cuec tri cia ham sé y = x* +2x* -3
Xéthamsé y=x*+2x*-3
Tap xac dinh: D=R
Pao ham: y' = 4x® + 4x = 4x(x* +1)
y=0<x=0
V6i x=0 ta c6 y=-3 )
Bang bién thién ctia ham s6
X -1 () +7T

Y - () +

“-\_\-‘-‘_li—‘/"/.
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Ham s6 dat cuc tiéu tai x=0, gia tri cyc tiéu yct=y(0)=- 3
Ham so khong c6 cyc dai

A 4 < Y e - R . > BN X 1
Cau c: Ap dung quy tac I, tim cac diém cwc tri cua ham so y = x+;
e Loa P 1
Xét ham so y:x+;

Tap xac dinh: D=R\{0}
1 -1 (x=D(x+))

y'=1- NG 2 2
X=-1
y'=0< (x-1)(x+1) =0<:>[ B
Véix=1tacoy=2
Voi x=-1 ta cd y=-2
Bang bién thién
X -2 -1 0 1 7
y' B 0 - - 0 +
y -2 + L -+
- / \‘-r \ 2 /

Ham sé dat cuc dgi tai x=-1, gia tri cuc dai ycd = y(-1) =-2
Ham soO dat cwc tieu tai x = 1, gié tri cwe tieu yct = y(1) = 2
Cau d: Ap dung quy téc I, tim cac diém cuec tri cia ham sé y = x*(1- x)?
Xét ham sb: y = x*(1-x)?
Tap xac dinh: D=R
Pao ham: y’' =3x*(1-x)* —2x}(1-x) = x*(1—X)(3-5x)
x=1

y=0&|x=

glw

x=0
V&ix=1ta co y=0

Vi x=§ ta co y:10—8
5 3125
V6i x=0 ta co y=0
Bang bién thién
3
X - [}] E 1 -‘r_-
y' + 0 + 0 - 0 +
y 108 =
—x — 3126~ 0_—
Ham sb dat cwe dai tai x = E, gia tricwc dai y, =y 31.108
5 5) 3125

Ham sb dat cuc tiéu tai x=1, gia tri cuc tiéu y, = y(1)=0

Cau e: Ap dung quy téc |, tim cac diém cuc tri cia ham sb y =x* —x+1
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Xét ham sb: y=+x*>—x+1
Tap xac dinh: D=R
2x-1

20x% —x+1

y’=0<:>2x—1:0<:>x=%

Pao ham: y' =

V&i x:% ta co yzﬁ
Bang bién thién
X - é— +%
y' - 0 +
y 4+ J3 47
_'——_______—‘__—_-’ e -—___P_______d——I
Vay ham sbé dat cuc tiéu tai x =% , gia tri cyc tiéu y, = y(%j = ?

2. Giai bai 2 trang 18 SGK Toan Giai tich 12
Ap dung quy téc Il, hay tim cac diém cuwc tri cia ham sb sau
a) y=x'-2x*+1
b) y=sin2x—x
C) y = SINX + COSX
d) y=x"—x*-2x+1
2.1. Phwong phap glal
V@i nhirng ham so6 dé dang xét dau ctia dao ham dé lap bang bién thién ta thuwong dung
quy tac |. Tuy nhién trong qua trinh tim cyc tri cia ham so cac em sé gap nhirng ham so
ma viéc xac dinh diu cta dao ham rat phirc tap thi ching ta sé wu tién s dung quy tac I
dé tim cwec tri. . ) i i ]
Trwéc khi gidi bai 2, cac em can nam duwgc cac bwdc dé tim cuwce tri bang quy tac 2:

e Buwdc 1: Tim tap xac dinh ctia ham so.

e Buoc 2: Tinh f'(x). Tim cac nghiém x; cla phwong trinh f'(x)=0

e Buoc3: Tinh f*(x) va f"(x)suy ratinh chét cuc tri cla cac diém x; .
Cht y: néu f"(x)=0 thi ta phai dung quy tac 1 dé xét cc tri tai ;.
2.2. Hwéng dan giai
Cau a: Ap dung quy t&c Il, tim cac diém cwec tri cia ham sé y = x* —2x* +1
Xétham sbé y=x*-2x*+1
Tap xac dinh D=R
Pao ham
y' =4x% —4x = 4x(x* -1)

x=0
y=0c|x=-1
x=1

y" =12x* -4
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Taco

+ V@i x = 0: y"(0) = -4 < 0 nén ham sb dat cuc dai tai x=0, gia tri cwc dai yCD = y(0) = 1.
+Véix=-lvax=1 )

y"(-1)=y"(1)=8>0 nén ham sb dat cwc tiéu tai x =+1, gia tri cuc tiéu

Yo =Y(-1)=y(1)=0.

Cau b: Ap dung quy tac II, tim cac diém cwec tri ctia ham sé y =sin2x—x
Xét ham sb: y =sin2x—x

Tap xac dinh: D=R

y'=2cos2x - 1

y’=0c>0052x:£<:>2x:i%+k27z©x=i%+k7r,keZ

DPao ham cép hai: y" = -4sin2x
Taco

+V6i x=2+kr
y”(z + k;z) =—4sin [£+ k27z)
6 3
=-243<0
Nén ham sb dat cwe dai tai cac diém x = %+ ks

Gia tri cwc dai

. T T
=sin| =+k27 |[-—-k
yCD (3+ ﬂj 6 T

NI

=—-—"—-kr,keZ
2 6

+Vdix=—%+kn

y”(—£+ kﬂj =—4sin (—£+ k27zj
6 3
=2J3>0
Nén ham sé dat cwc tiéu tai cac diém x = —%-i- kz
Gia tri cuce tiéu
Vet =Sin(—£+k2ﬂ'j+£—kﬂ'
3 6

\/§+Z—kﬂ',kEZ

2
Cau c: Ap dung quy tac II, tim cac diém cwc tri cia ham sé y = sinx + cosx
Xét ham sO y = sinx + cosx
Tap xac dinh D=R
Pao ham: y’=cos x—sin x
y'=0 < sin X =cos X

<:>tanx=1<:>x=%+k7r,keZ.
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DPao ham cép 2: y"=-sinx-cosx
+V6i k=2m(meZ) ta co:

e . T
Yy —+2mz |=—-Sin——CcoSs—

(4 j 4
=—/2<0 ]
Vay ham sé dat cuc dai tai cac diém

x:%+2m7z,m e

+ Voi k :2m+1(meZ) ta co:

y”(£+(2m+1)7z]:sinz+cosZ
4 4 4

=+2>0
Vay ham sbé dat cuc tiéu tai cac diém

x:%+(2m+1)7r,meZ

Cau d: Ap dung quy tac II, tim cac diém cuc tri ctiaham sé y=x*—x* —2x+1
Xétham sb y=x"—x®-2x+1
Tap xacdinh D=R
Pao ham: y' =5x*-3x* -2
y'=0<5x—3x2-2=0
oSx=lex==+1
(Pat t =x* >0, gidi phwong trinh bac hai tim dwoc x?)
Dao ham cép hai: y" = 20x® - 6x
Vi x = 1 ta cé: y"(1) = 14 > 0 nén ham sé dat cwc tiéu tai x = 1, gid tri cwce tiéu ye = y(1) = -
1
V&i x = -1 ta c6: y"(-1) = -14 < 0 ham sb dat cwc dai tai x = -1, gia tri cwc dai yea = y(-1) = 3
3. Giai bai 3 trang 18 SGK Toan Giai tich 12
Chirng minh rang ham sé y :\/M khéng c6 dao ham tai x = 0 nhwng van dat cuc tiéu tai
diém do
3.1. Phwong phap giai

e Tinh lim F)=F%) suy ra khong ton tai

ox X=X,

e Ching minh f(x) > f (0) v&i moi xeR
3.2. Hwéng dan giai
Taco
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y=f(x)=\/mz{\/;khixzo

J-xkhix<0
IimM: Iimﬂz Iimi=+oo
x—0" Xx—=0 x=0" X x—>0*,\/;
jim S0 1(0) _ i vx
x—=0" Xx—0 x=0" X

= Khong ton tai dao ham cGa ham sb da cho taix = 0
D& thdy f(x) =[x/ >0 véi moi xR va f(0)=0 nén x=0 chinh la diém cyc tiéu clia ham sb

4. Giai bai 4 trang 18 SGK Toan Giai tich 12
Chirng minh rang vé&i moi gia tri ca tham sé m, ham s6 y = x* —mx? —2x+1 luén luén c6
mot diém cwe dai va mot diém cuec tiéu
4.1. Phwong phap giai
e Ham sb bac ba: y=ax®+bx*+cx+d(a=0) cé cwe dai va cuc tiéu khi va chi khi
phwong trinh y'=0 ludn c6 2 nghiém phan biét (x1;x2)
o Khidoy' ludn ddi dau khi di qua 2 diém (xi:x2)
e Tacéh: y =3ax’+2bx+c
e Xét phwong trinh: 3ax® +2bx+c=0
 Biétthlrc: A', =b*—3ac
e Nhw vay v&i bai 4, ta chi can chieng minh A', =b? —3ac >0 v&i moi m.
4.2. Hwéng dan giai ]
Ap dung, ta c6 |&i giai chi tiét bai 4 nhw sau
Xét ham s6 y=x*—mx® —2x+1
Tap xacdinh D=R
y' =3x* —2mx—2, A, =m?+6>0,¥m nén phwong trinh y’ = 0 luén ¢6 hai nghiém phan biét
va y’ dbi dau khi qua cac nghiém do. ]
Vay ham so luén cé mét cwe dai va mét cyee tieu.
5. Giai bai 5 trang 18 SGK Toan Giai tich 12

N ~ 7z . > N X 5 A N ~ X
Tim a va b dé céac cuc trj ciia ham sb y :gazx3 +2ax* —9x+b déu la nhixng s6 dwong

. 5 . . .
va X, =-¢ la diém cuc dai.

5.1. Phwong phap giai
Day la bai toan tim tham s6 dé ham sb c6 cuc tri théda man diéu kién cho truéec.
Vé&i di kien cia dé bai, ta nhan dinh:
e Néua =0, ham sb da cho sé tré thanh ham sb bac nhat va khéng co cuc tri.
e Néu a khac 0, ham sb da cho l1a mét ham sb bac ba, ta ap dung quy tac 1 dé tim
tham sb a va b theo yéu cu bai toan.
5.2. Hwéng dan giai
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Khai thac dir kién dé bai cho ta c6 |oi gii chi tiét bai 5 nhw sau
- V&ia =0 ham so tré thanh y = - 9x+b khéng c6 cuwc tri.
-Véi a=0 tacod: y =5a°x* +4ax—9

9
X=——
y' =0 5a°x* +4ax -9 < 15a
X==
a
+ V@i a < 0 ta c6 bang bién thién:
1 9
i B a —5}; e
!’
Theo gia thiét x, _2 la diém cwc dai nén —:——<:> a=——
9 a 9 5
Gia tri cuc tiéu la sé dwong nén
9
=yl-——|=yYD>0
Yer y( 5aj y(@
2
<:>§(—g) +2-(—g]—9+b>0
305 5
<:>b>§
5 r
+ V&i a < 0 ta c6 bang bién thién
b 1
X =1 — = + I
B il
v + 0 = 0 +
y * +7
e / \‘ ..r-“"__f—._’f—’
Vi %, _2 la diém cwe dai nén —i:—§<:>a:g
9 ) 52 9 25
Gia tri cwe tieu la s6 dwong nén
1 5 2 9
=y|=|=—+———+b>0
Yer (aj 3a a a
b>@
243 ‘
Vay cac gia tria, b can tim la:
9 81
a=—— |a=—
5 25
36 |, 400
b>— |b>—
5 243
6. Giai bai 6 trang 18 SGK Toan Giai tich 12
ey e p .z XZ +mx+1 o
Xac dinh gia tri cua tham s6 m dé ham s0 y=———— datcyc daitaix =2
X+m
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6.1. Phwong phap giai ) )
Vi dang bai tap nay ta sé wu tién str dung quy tac 2 dé giai, sau d6 thtr lai cac tham sb tim
dwoc xem yéu cau bai toan c6 théa man hay khong.
Tuy nhién khi roi vao cac trwedong hop sau

e Thi nhat: y"(x0)=0 v&i moi m, khong dwoc diing quy tac 2 phai chuyén qua dung

quy tac 1. ] ]

e Thu hai: Tinh dao ham cap 2 phtrc tap, nén wu tién st dung quy tac 1
6.2. Hwéng dan giai
X* +mx+1

X+m
Tap xac dinh: D =R\ {-m}
, 2% +2mx+m? -1
(x+ m)2

Xétham sé y=

Néu ham sbé dat cuyc dai tai x = 2 thi y'(2)=0< m?+4m+3=0
[m =-1
=3
m=-3
2 —
-Véim=-1, taco: y:x—x+1
x-1
y = x? —2x
(x-1)°
'~ 0 x=0
=0
y X=2
Bang bién thién
X —x 0 1 2 +7
Yy + 0
y CD
/ i
Vay khi m = -1 ham sb khéng dat cuc dai tai x = 2.
X —3x+1
x—=3

4 3

-V&éim=-3,tacod: y=

, X' —6x+8
(x—3)
0 X=2
y= Xx=4
Bang bién thién
X - 2 3 4 4
y' - 0 -

. 0 -
y Cb +x 41
/ 1N \C’I‘/
-0 -0 5

Vay khi m = -3 ham s6 dat cyc dai tai x = 2
Vay m = -3 la gia tri can tim
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