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DAO HAM CAP CAO
A.TOM TAT GIAO KHOA.
1. Cho ham s0 y =f(x) c6 dao ham f'(x). Ham s6 f'(x) con goi la dao ham cdp 1 ctia ham s6
f(x) . Néuham sd f'(x) c6 dao ham thi dao ham d6 duoc goi 1a dao ham cdp 2 cia ham s6
f(x), ki hiéulay” hay f"(x) . Dao ham ctia dao ham cap 2 duoc goi la dao ham cap 3 ctia
ham s6 f(x), ki hiéu lay”” hay f”’(x) . Twong tu, ta goi dao ham ctia dao ham cdp (n-1) la

dao ham cap n ctia ham s6 f(x), ki hiéu la y(") hay £ (x) , tizc la ta co:

§ () (neNm>1)

2.Dao ham cdp 2 cua ham s6 f(t) la gia tdc tic thoi cua chuyén dong s=f(t) tai thoi diém t.
B.PHUONG PHAP GIAI TOAN.

DANG 1: Tinh dao ham cap cao ctia ham s6.

1.PHUONG PHAP

Ap dung truee tiép dinh nghia: y™ = (y(“’l))‘ dé tinh dao ham dén cap ma dé bai yéu cau.

Vi du: Tinh dao ham dén cap da chi ra ctia cac ham s6 sau:

a). y:xsin2x,(y"') b). y = cos’ x,(y”‘) c). Y=X4+4X3—3x2+1,(y(“>)

. yoxt-nan(s) @) y=sean(s®) 0 y=21(50)

LOI GIAI

a). Co y' =x'sin2x +x.(sin2x)' = sin 2x + 2x cos 2x

= y" = (sin2x) '+ (2x)"'cos 2x + 2x(cos 2x)" = 4 cos 2x — 4x sin 2x

= y" =4(cos2x)'-(4x)'sin2x—4x(sin2x)"' = -8sin2x—4sin 2x—8cos 2 x

=-12sin2x-8cos2x .
b). Taco y=cos®x = %(1+COS2X) =y'=-sin2x
=y"=-2cos2x = y" =4sin2x

Q). y=x*+4-3x* +1

=Sy =4 +12xX° —6x = y" = 12x% +24x—6 = y " = 24x +24
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>y¥P=22d=y% 0= ..y =0.
d). y=x*—sin2x
=y'=4x> —2c0s2x = y" = 12x> +4sin 2x

= y" =24x+8cos2x = y*) =24 -16sin2x
€). y=sin’2x = l(1—cos4x)
2
=y'=2sindx = y"=8cos4x = y" = -32sin4x

=y = -128cos4x = y*? =5125sin4x

3x-1
a2
2 /
I ”_—7[(x+2)} i
(X+2)2 (x+2)4 (x+2)3
r 37/ - 2
o4 (x+2) 0 . (x+2) -
=y = 6 4:>y(): - 8 = 5
(x+2) (x+2) (x+2) (x+2)

DANG 2: Tim dao ham c&p n ctia mot ham sd

PHUONG PHAP

Budc 1: Tinh y'y",y". Dya vao cac dao ham vtra tinh, dy doan cong thirc tinh y™.

Budc 2: Chiing minh cdng thitc vita dy doan la dting bang phuong phép quy nap.

Cha y: Can phan tich ki cac két qua cua dao ham y',y"y" tim ra quy ludt d€ du doan cong

thitc y™ chinh xac.

Vi du 1: Tim dao ham c&p n ciia ham s8 y =sinx(neN')

LOI GIAI

Budc 1: Ta co: y'=cosx :sin[x+l.g];y” :—sinx:sin[x+2g)

Dy doan: y" = sin[x+ ng] (1),vneN’

Budc 2: Chting minh (1) bang quy nap:
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+ n=1:(1) hién nhién dang.

+ Gia st (1) dung v6i n=k>1 nghia la ta c6: y* = sin(x+kg] ta phai chitng minh (1) cing

dung voi n=k+1 nghia la ta phai chttng minh

P sin[x (k+ 1)3] (2)

At A N pehs K+l kT . : p ~ 2 s
Thét vay : v& trai (2)=y*" =[y* | :{Sm[)ﬁkgﬂ =Cos[x+kg)=sm(x+(k+1)§}==ve phai (2)

= (2) ding, nghiala (1) dung vdi n=k+1.

Budc 3: theo nguyén li quy nap suy ra y" = sin(x +ngj,Vn eN.

Vi du 2: Tim dao ham cap n ctia ham s6 y = 13(neN*)
X
LOI GIAI
Ta cé: y'=(-1) 1 —(-1Y i
v (x+3) )(x+3)2

Du doan: y" =(-1)" ( +n?j)m1 (1),vneN".
X

Chting minh (1) bang phuong phap quy nap:
+n=1:(1) hién nhién dung.

LM ta phai chitng minh(1) cing

X+

+ Gia stz (1) ding v6i n=k2>1, nghialata cé: y* =(-1)"

dung voi n=k+1, nghia la ta phai ching minh:

wr (k+1)!
(x + 3)“2 (2)

v =(-1)

That vay: vé tréai
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(k+1)!

x+3)k+2

= Vt(2)

—_

Vay (2) ding nghiala (1) ding véi n=k+1.

‘ *
n vneN'.

Theo nguyén li quy nap ta suy ra y" =(-1)" .W,
x+3

DANG 3: Chitng minh dang thic:

Bai 11:

a). Cho ham s8 y =xsinx . Chttng minh x.y"-2(y'-sinx)+xy=0 (*)
b). Cho ham s8: y=v2x-x* chtng minh:y’y"+1=0 ()

c). Cho ham s6: y =xtanx chting minh: x*.y"-2(x* +y*)(1+y)=0 (#)

X —

d). Cho ham s6: y =

3 . . "2 "
——, ching minh: 2(y') =(y-1)y" (¥)

LOI GIAI
a). Cho ham s8 y =xsinx . Chttng minh xy"-2(y'-sinx)+xy=0 (*)
Ta co y':(xsinx)/ oy :x'.sinx+x.(sinx)/ & y' =sinx+xcosx
y" :(sinx+xcosx)/ :(sinx)/ +(xcosx)/ :Cosx+x'.cosx+x.(cosx)/ =2cosXx—xsinx
(1)<:>x(2cosx—xsinx)—2(sinx+xcosx—sinx)+x2 sinx =0
& 2xcosx—x” sinx—2xcosx+x’sinx=0< 0=0 (dpcm).

b). Cho ham s0 : y = V2x —x? Chl,'l’ng minh: y3.y"+l =0 (*)

Ta co: y':(\/2x—x2)/<:>y' 1 .(2x—x2)/: 1-x

242x=x2 2X—X

5 .

B (l—x)/ .\/2X—X2 —(\/ZX—X2 )/.(1—x) ~ —V2x-x* —J%.(l—x)

y"_ =

(V2x-x* ) (v2x—x )

—(2x—x2)—(1—x)2 B -1

i \/2x—x2.(\/2x—x2 )2 ) (\/2x—x2 )3 .
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