Khao sat ham y=f(x)
Céac budc khdo sat va dwng do thi ham y=f(x)

1. Tim MXD, tinh chan, 1&, chu ky tuan hoan (néu co)
2. Tim tiém can

3. Tim cuwec tri, khoang tang giam, tiém can dac biét

4. Tim khdang 16i, IdBm va diém udn (néu can)

5. Lap bang bién thién

6. Dwng do thi



Khao sat ham y=f(x)

1. Tim MXD, ham chan I&, tinh tuan hoan

Ham chan néu f(x) = f(-x), khi d6 do thi ham nhan
truc Oy la truc doi xirng

Ham 1& néu f(x) = -f(-x), khi 6 d6 thj nhan gobc toa
dd O la tam doi xirng

Ham tuan hoan néu ton tai hang s6 T sao cho
f(x) = f(x+T). Hang sc? T>0 duic_yc goi la chu ky,tuén
hoan cua ham f(x) néu T la s6 dwong nhd nhat thoa
f(x)=f(x+T) va khi do6 ta chi phai khao sat ham trong
1 chu ky



Khao sat ham y=f(x)

2. Tim tiém can
V&I X, la diém khong thudéc MXD clia ham,

neéu: Iim f(x) == thihamco TCH x = x,

X X0

Néu 1im f(x)=y, Thihamcdé TCNy =y,

X ®©

im f(x) = ®

X7 ®

Néu Thi ham c6 TCX y = ax+b

v lim f(X):a

X7 ® X

lim f(x)  ax ~ b

\X—)OO
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2 X

Vidu: Tim tiém cén cua ham y = —
X" " 5x7T6

MXD : R\{2, 3}
im £ (x) = lim 2“ - Ham co TCD: x = 2
X 2 xZ?2x° " 5xT6

2
lim f(x) = lim — ’ = Hamco TCD: x =3
X 3 x?2x° " 5x T 6

2 X

lim £ (x) = lim ~0 HamcOoTCN:y=0

2 _
X X7 x 5x T 6
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Khao sat ham y=f(x)

Vidu: Tim tiém can cua ham vy = xe* t1

MXD: R0} o
, 2
2 — T —e X

— eX B X2

lim y = lim xe**1 1% lim — 17 lim

X0 X0 x>0 1 x>0 _ 1
2

2 X X

1% lim 2¢e* =~ Hamco TCDx=0
X0

2

lim y = lim xe* *1 =9 Ham khongco TC
X0 X0

2

lim y = lim xeX *t1 =~ %
x> % x> %
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2

lim y = lim xeX t1~ %
x> ® x> *®

E
- y X+1 ( 3 1
liIm — — |im = lim | e*X — | =
X7 X x> % x> ® X

(2 )
lim (y — x) — lim (xex+1 X) =171 lim x[ex_lJ
x> x> x> *®
=1+ lim X_3=3 Ham co TCX y = x+3
x> ® X

Vay ham dachoco 1 TCDx=0valTCXy=x+3
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Khao sat ham y=f(x)

3. Tim khoang tang giam, cuwc tri :

Tinh dao ham cap 1 va gidi phwong trinh y’ = 0
Néu y’>0 trong (a,b) thi ham tang trong (a,b)
Néu y’<0 trong (a,b) thi ham gidm trong (a,b)

Néu y’=0 hodc khéng ton tai y’ tai x=x, va y’ doi dau
khi di qua x=x, thi ham dat cuc tri tai x=x,
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Vi du: Tim cwe tri cua ham y=|x|(x+2)

+ >
CIx(xt2),x20 , P e o e =
y—%L N < =y =1 2x"2,x<0 VY O X 1
“Xx(x T 2), x>0
\;}/,X:O

Nhw vay, ta co 2 diém nghi ngo ham dat cuec trila  x
=0vax=-1

Pé xac dinh cwc tri, khdang tang gidm, ta lap 1

bang bién thién

X| - 1 0 v Vay h_élfm CO 2
Y N ] 0 + cwc tr] :

| 7 Yea=Y(-1)=1,

Y 77 T~ 0~ Ya(0)=0






Khao sat ham y=f(x)
4. Tim khdang 16i 16m, diém udn

Tinh dao ham cap 2 va giadi phwong trinh y” = 0
Néu y”>0 trong (a,b) thi ham |6m trong (a,b)

Néu y’<0 trong (a,b) thi ham [6i trong (a,b)

Néu y"=0 hodc khdng ton tai y”tai x=x, va y” doi dau
khi di qua x=x, thi ham co diém udn la (X,,f(Xy))

Ham 16i trong (a,b) khi
7Q y’<0
e

N\
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Vi du: Tim khdang 16i 16m va diém udn cdia ham y=x2Inx

v =2xInx T x,y =2Inx*t3
1

"F0e x =
Je?
Ta cling lap bang bién thién dé khao sat

x| 0 1/\e® v
0

+

y

Vay ham 16i trong khdang (o,i) , [om trong khoang
3

(—— *°)  Vaco diém udn I?Bl/:( L0
Je? NERPWA
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Trén hinh ve la 4t

Tiép tuyén

3

1 ~2
= (x T =) (=) "
y X \/e—g \/673 2 \/673 \\

Qua diém uon, vi tri twong doi cla tiep tuyén va
dwong cong thay doi vi do thi doi dang tw 161 sang Iom
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1

Vi du: Khao sat va dwng do thi ham y = e/~ x

MXD : R{0}
Tiém can: lim y:Iime}é"x:OO

X—)OO X—)OO
%
X—

lim © X = -1 TCX: y=-x+1

lim — —
X7 ® X x 7 ® X

}/
lim (y T x)~ lime’* =1
— © —

X

1

lim y = lim (e/*~x)=**°  TCD: x=0

X0 X0
}/
*7x)~ 0

) lim (e
X0 X0
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_ S

y " e X

!

y
ex-I—2

X

. _ 1 1 _
Cuwctri;: y ~ —ZeA_l = -
X

/ *

2
X
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Khao sat ham y=f(x)

exp(1/x)
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Khao sat ham y=f(x)

Vi du: Khao sat va dwng dbd thj hamy = ¥/x (x ~ 1)’

MXD: R

Tiém can: lim y = lim 3x(x ~1)% =
x> ®

Y Yxix—1)2 o (xT1)°
lim — = lim — lim = ©
x 7 ® X x > ® X x> ® 3X2
Ham khong cé tiem can
B ' S 1D)(x 1
Cuctr: - (-2 2 (x 1) = D
34/ x° 3%/ x°
/ 1 \ y
y _OQL B Vay'(0)=+
X —1/7
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1 (x_1)2+22/;(x_1) _(7x 7 1)(x 1)

’ \ x2 C%i/xi2

Vi dao ham cap 2 phtrc tap nén ta sé khong tinh
Bang bién thién

X [—® 0 1/7 1

+ 00

y’ + + 0

- 0 +
— OU/ O O

Tiép tuyén nam ngang



Pé6 thi

Khao sat ham y=f(x)

y=0.3841

1/7

X=

y ~ 3/;(x‘1)2
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Vi du: Khéo sat va dwng doé thi ham y = Inx-x+1

X

MXD: R*

Tiém can:

lim y = lim (Inx -~ x*1)=~* Hamco TCD x =0
X0 X0

. . _ _ (Inx \__OU
lim vy~ lim (Inx~x%t1)T 1% lim xL—‘lJ_

x> T o x> to x> T®© X

Inx ~ x 1 [ In x 1)

lim Y = lim — lim L—_lJ’—J -1
X—)+OOX X—)+OO X X—)+OO X X
lim (y " x)= 1lim (Inx x 1T x)= |lim Inxt1 = 1%
> 4o y > +o x>+

Ham khong co TCX
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X110 1 + o0
y’ + 0 -
y




‘ Khao sat ham y=f(x)
Péthi [




Khao sat ham y=f(x)

’ > ’ N A . N 3
Vi du: Khao sat va dwng do thi ham = \/x2 .
MXD R
3
Tiém can: lim y = lim \/Xz I
' . x> © x> ©
3
5 3
y \/X 2 x> "2
lim — = lim = lim =
X7 * X x> ® X > o X2
3 3
y \/‘XZ_Z x2_2
lim — = lim — lim (71) - ®
x> ~® x > — X > — X2

Ham khdng co tiém can
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Cwc tri:
, : f
y:ﬁ(XZ_Z)AJXF\/; N ,_ﬁBx(xz_Z)%,lxlzx/;
.
3
\(2_X2)4,|X|<\/; \_3x(2_x2)%,|x|<\/g

y' =0 x~ O,i\/;
Bang bién thién

X |~ 2 0 V2 re

y \O/ \O/'

o0
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3
2 _
X 2

S

Ham cé 2 tiép tuyén nam ngang rng v&i 3 nghiém
cua pt y’=0 la va vy~ /8
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Vi du: Khao sat va dung d thj ham y = 3/x(x ~ 1)

2

MXD : R
Tiém can: 1im y = lim i/x(x—l)z = +oo

x + oo x ™ + oo

3 BN gl
oy \/x(x 1) _ X X 1

Ilm — = lim — lim =1
> ® y x> ®© X x> © X3

X

lim (y — x) = lim i/x(x_l)2 X

X X7 ®

o X(1~ 2x)
— lim =

7 ?(/xz(x_1)4 + x?{/x(x_l)2 +x?

2
Ham cO TCX yZX‘g
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Cuwc tri: y" JAxTL o 3t V'ZOQX:y
3\/x (x_l) 3?{/x2(x_1) 3
Y0 TRyl T T,y (@) Tt
Tai (1,0) tiép tuyén trai va phai trang nhau nén ta cé
tiép tuyén thang dirng. Tai (0,0) ta c6 TT dirng th hai

Bang bién thién
1

y’ + + 0 +

yw/o f\/

TTD TTN TTD
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-1 ] 1 2 3
Ay
—3:.562 0 T 10562 —
L0 | > 0 —
x
——0.563 -0.563




Khao sat ham y=f(x)

\ 3
Vi du: Khao sat va dwng do thi ham y = X
X 2
MXD : (—°,0)Y (2,7%)
Tiém can :
I|m y — lim ‘/
i J = lim > =1
x 7O x x 7PN x T (x T 2)
( , ( \

)
U)rrjoo(y_x): IimL . XJ

lim x| |—1
x> t® \ / —2(\/7 / _2)
Ham c6 TCX : y=x+1 khi x> *=

X
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Twong tw, khi x 7 =

lim y = lim — 0
X0 X0 X 2
N
lim y = lim = T
X 2 X 2 X 2

HamcoO TCX:y=-x-1

Ham khong c6 TC

Ham cOo TCD : x=2
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Bang bién thién
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Khao sat ham y=f(x) — Phu luc

Tim tiém can cua cac ham

1

y = xIn(e * —) X
X

y:i/xs‘x2

_sin X
y =
X
1_1
y eA

1 _
_’y_ X
e

_ 1
y = X =

3

y=0
Xx=0,y=0



Khao sat ham y=f(x) — Phu luc

Tim cuwc tri cda cac ham

_ 2 1 B 1

= XV17 X yminzy(ﬁ),ymax“y(\g

— Ymin  Y(€)

Yoin  Y(@), Y. Y(2)

3 2 _
y‘\/x 2 X Yomin= Y(@)



Khao sat ham y=f(x) — Phu luc

Khao sat va vé do thi

1.y = (@* X)%

6.y:x3e_X
1
7.y ~ —xz(x2 _3)2
4
B x> +1
8.y — »
x° T 4xT5
_ 8 X
9.y —
x2 4
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