DAO HAM CUA HAM sO
LUONG GIAC

1. Gidi han cia 2%

x
R
sin(,01 sin0,001

Tinh : bang may tinh bo tai.
0,01 0,001

Ta thira nhan dinh i sau day.
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DINH Li 1

) sin x
lim =1.
x—0 X

Vi du I. Tinh lim 225

=0 X

Giai. Ta c6

. tanx . sinxy | . sinx . |
lim = lim | ——. = lim . lim =1. &
x—=0 X x—0 X CcOosx x—=0 X x—0COSX

Vidu 2. Tinh lim snZx
x—0 X
Gidi: 1im S92%. _ mnz[“"21J=21m1m“l”=21==2_-
x—=0 X x—=0 2x x—0 X

2. DPao ham cla ham sé y = sinx

DINH LI 2

[ Ham s6 y = sin.x ¢6 dao ham tai moix € R va (sinx)’ = cosx.J

Chitng minh. Gia st Ax 1a s6 gia cia x. Taco6 :

. Ax A
Ay = sin(x + Ax) - sinx = Esm—z—.cos[x 4 %] :

51 E sin —
Ay ( ax)”" 2 ( ﬂxj‘ 2
— =2cos| x +— = COS| x4+ — .
Ax 2 ) Ax 2

Ax
2
's,mf‘:E
lim £= lim cns(.x+£). lim ——2.
Ar—=0 Ax  Axr—0 Ax—0 E
2
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Vi lim cos(.r - -A;YJ = cosx (do tinh lién tuc cia ham s6 y = cos x)
Ax—0 2

sin—

) . Ay
va lim =1 nén lim i A 1. cosx =cosx.
Ax—0 Ax Ax—0 Ax
2

Viay y' = (sinx)' =cosx. &
CHU Y

Néu y = sinu va u = u(x) thi

(sinu)' = u'.cosu.

Vi du 3. Tim dao ham ciia ham s6 y = sin [3.1* + E)
Giai. Dit u = 3x + % thi u'=3 va y=sinu.

4 ¥ (] T
Tacéy =u'cosu= 3ccs(3.r - EJ [+

3. Dao ham clia ham sé y = cos x

Tim dao ham cda ham sd y = sin[%-—x].

PINH Li 3

[ Ham s6 y = cos x ¢6 dao ham taimoi x € R va (cosx)' = —sin J.']

Tir nhén xét cosx = sin[g - x] suy ra ngay diéu phai ching minh.
CHU Y.

Néu y = cos i va u = u(x) thi

(cosu)' = —u'.sinu.
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Vi du 4. Tim dao ham cua ham s6 y = cos(x’ — 1).
Gidi. Ditu=x"—1thi #' =3x" va y = cos u.
Ta c6
. e
y=—usinu=-3x"sin(x" —1). ®
Pao ham cua ham sé y = tanx
3

Tim dao ham ciia ham s8 f(x) = ——
cos

DINH LI 4

(I¢E+kn,kez].
x 2

Ham s6 y = tanx ¢6 dao ham tai moi x # g‘ +hkn, ke Z va

(tanx)' = 5
COs X

Ap dung quy tic tinh dao ham cta mot thuong d6i véi ham s6 tan x =

suy ra diéu phai chiimg minh.
CHU Y

Néu y = tan u va u = u(x) thita cé

(tanu)' =

COs U

Vi du 5. Tim dao ham cia him s6 y = tan(3x” + 5).

Giai. Pat u = 3"+ 5 thi o' = 6x va y=tanu.
Ta co
T 6x
Y e g |
cos“u cos”(3x° +5)

sin x

Cos X



5. Dao ham cia ham sé y = cotx

/' N Tim dao ham clia ham s&

y:tan[g-_r) véi x # krn, k e Z.

DINH LI 5

Ham s6 y = cotx cé daoham tai moi x 2 kn, k € Z va

1

sin2 x

(cotx)' = —

CHU Y

Néu y = cotu va u = u(x), ta cé

(cotu)' = — 5
sin” i

Vidu 6. Tim dao ham cta ham s6

y= c0t3(3x - 1).
Gidi. Dit u = cot(3x — 1) thi y = 1’
Theo cong thiic dao ham cua ham hop, ta cé

Yx=Yu¥y= 3!{2.!{';

= 3cot?(3x — Dlcot(3x — )]’

= 3cot?(3x - 1).#
sin“(3x — 1)
= 300t2(3x - 1}.2—_3-——
sin“(3x —1)

B _90052(3.1: -1
sin4(3x -1 -
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BANG PAO HAM

(_cn). = nxn-l
e
X xz
i 1
(Vx) e

n n—1
(W) =nu

"
ul

2Ju

(Vu)' =

(sinx)' = cosx

(cosx)' = —sinx

(tanx)' =

(sinu)' = u'.cosu

(cosu) =—u'sinu

L}

(tanu)' =

cos® x cos® u

e (cotu)' = ——=
sin” x sin” u

Bai tap
1. Tim dao ham cia cdc ham s6 sau :
x—1 2x+3
a)y= : b) y= :
L v )Y =23
X2 +2x+3 2 +7x+3
C) Jm e 4 dy=
3—4x x* - 3x

2. Giai cdc bat phuong trinh sau :

g
a}y‘{ﬂvﬂiy:—-x +x+2:
x-1
2
x“+3
b)y'z0véi y= :
)y o -
c)y'}ﬂvﬂiy=~%rl.
A +x+4
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Tim dao ham cua cdc ham s6 sau :

a) y=5sinx — 3cos x ; b]y=w:
sin.x — cos.x
c)y=xcotx; d)y=smx+ ..1: ]
X sin x
e) y=+1+2tanx; f) y = sin 1+ x°.
Tim dao ham cta cdc ham s6 sau :
a)y={9—2x}(2x3-9x2+1);' b)y=[6$—%}(?x—3}:
; X
c)y=(x- W +1; : d)y= tan>x — cot x> :
e) y = cos :
1+ x
f( , biét rang fix) = 2 va p(x) = 4x + sin—.
ﬁ?(l) 2

Chitng minh ring cdc ham s6 sau c6 dao ham khéng phu thudc x :

a)y= sinﬁx + cusﬁx + 35in2x.coszx :
2
b)y= CDSZ(E - :c} + ccnsz(E + xJ + cmsz(_E =X |+
3 3 3
2 .
+c|::|s2 (?ﬂ - x] - Zsm2 X,

Giai phuong trinh f'(x) = 0, biét ring :

a) flx) = 3cosx + 4sinx + 5x ;

b) fix) = 1 — sin(r + x) + 2cos[2“ i “"].

Giai bdt phwong trinh f'(x) > g'(x), biét ring :

a) f(X)=x +x—-2, g(x) =32 + x+2 ;

2
b) f(x) =2x° —x2 +3, g(x) = x> + 12~ ~Af3.
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