Chapter 3b

Name:

Section 3.9 Higher Derivatives

Date:

Differentiation Rules

Learning Goal 3.3

Using more derivative rules.

More Questions — Solutions

1. Find the third derivative of the following functions.

@ W=
fl)=x7°

f'(x) = —5x~°

£ = =5(=6x77)

b. g(x) =—4x>+3x%—-5/x?

g(x) = —4x° + 3x? — 5x72
g'(x) = —20x* + 6x + 10x73

g"(x) = —80x3+6 —30x~*

=30x~7
g""(x) = —240x% + 120x~°

1
= —120 <2x2 + —5)
X

2x7 +1
=-120

x5

£ (x) =30(=7x7%)
210
X

h(x) = (4 —x)3
h'(x) = —3(4 — x)?

h"(x) =6(4—x)
=24 — 6x

W (x) = —6
f(x) =sin(x? + 1)
f'(x) = cos(x? + 1) X 2x
= 2xcos(x? + 1)

f"(x) = 2cos(x? + 1) + 2x(—sin(x? + 1) X 2x)
= 2cos(x? + 1) — 4x?sin(x? + 1)

f""(x) = —=2sin(x? + 1) + (8xsin(x? + 1) + 4x? X cos(x? + 1) X 2x)
—2sin(x? + 1) + 8xsin(x? + 1) + 8x3 cos(x? + 1)
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1
& YT U2
y=(1-—4x3)"2

— = —-2(1 — 4x3)73 x —12x?
dx

= 24x%(1 — 4x3)73

d2

d—szl =48x(1 —4x3)73 + 24x? x —3(1 — 4x3)™* x —12x2
= 48x(1 — 4x3)73 + 864x*(1 — 4x3)~*
= 48x(1 — 4x3)7*(1 — 4x3 + 18x3)
= 48x(1 — 4x3)*(1 + 14x3)

3
% = 48(1 — 4x3)™*(1 + 14x3) + 48x(1 + 14x3) x (—4(1 — 4x3)™> x —12x2)
+ 48x(1 — 4x3)™* x 42x?
=48(1 — 4x3)7*(1 + 14x3) + 2 304x3(1 + 14x3)(1 — 4x3) 75 + 2 016x3(1 — 4x3)~*
= 48(1 — 4x3)75((1 — 4x3)(1 + 14x3) + 48x3(1 — 14x3) + 42x3(1 — 4x%))
= 48(1 — 4x3)75((1 + 10x3 — 56x°) + (48x3 — 672x°) + (42x> — 168x°))
= 48(1 — 4x3)7>((1 + 100x3 — 896x°))

Assignment #1-37 Quiz Next Day!
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f.  g(x) =xcos G)

g'(x) = cos (%) + (x X —sin (%) X —x~2)
= cos G) + %sin (%)

1 1 1 1 1 1
g"(x) = (—2x‘3 sin (—) +— cos (—) X —x‘z) - (—Sx““ cos (—) +— X —sin (—) X —x‘2>
x/  x X x]  x x
1 1 1
— (—Zx_3 sin (—) + — cos (—) X —x‘z)
x)  x x
(s (3) ~se0s (3)) = (5708 (5) + 525 (5)) - (550 (5) ~ 005 (3))
—zsin(~) = —gcos (- —acos () +—gsin(~ —zsin(~ ) = —gcos (-
= psin () = grcos (5) + reos (5) ~esin (5) + 5in (3) + z7os 3)
= —gsin{~) = —cos () +—Fcos () = —gsin|— ) +—sin () + Fcos |
Ny 2 12 n, 1 3 1
=Sm(;)(‘x—s‘wx—s)+C°S(;)(‘x—4+ﬂ+x—4)

=eos(3) = (5)
_X4COS X xSSII’I Y
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g.

Assignment

y

2=1+x?

Section 3.9 Higher Derivatives

dy
Zya = 2x
dy 2x
dx 2y
i
y
a2y (yx2)- (Zx x zdy>
dx? 4y2
X
4y 4x (y)
4y?
4x?
4 -
4y?
4y? — 4x
4y3

d d
sy Y (By% - 8x) — (4y? — 4x?) (12y2 d—%)

dx3 16y°
d d
(32y4d—3; = 32xy3> — (4y? — 4x?) (12y2 %)

16y°

(32y4——48y44—48x2y2)%%-—32xy3
- 16y°

(32y* — 48y* + 48x2y?) (g) — 32xy°

16y°

_ 16xy(2y® — 3y® + 3x* — 3y?)
- 16y°

x(2y? — 3y? + 3x? — 3y?)

#1-37

Differentiation Rules

Quiz Next Day!
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h. Vi +.y=9
x1/2-|—y1/2=9

1 3/2 dy

S 2
2” 2+2 ax 0
y 3/2dy _1 _3/2
2 dx 2
1 -3/
dy —3% 2
dx 1 _3
X 7}] /2
Wy
_—= = 2 2
dx x y
dzy 3 5/ 3 3 1
= Zx~lay’2 — / /
dxz 2% VT zxzy de
d}’_3 5,3, 3 3/ 1 3/, 3
dx? _Ex 2y Z—Ex 2y 2(—x 2y 2)
dy 3 _5/ 3/ 3 —3..2
—=— 2 2 -
T2 Zx y +2x y

Ay 3/ 5 7, 3 3 1 s dy
Z L (a2 2 /2_ /2) ( 2 —3—>
dx’ 2( PR S Z\ T3 2y

= —14—5x 7/23;3/2 + 4yl/z di: =5/5 _ 9 x~4y? + 3yx~3 Zy

= Dy 2wty g (e a 4 3yxe2) 2

= —14—596 "2y —;x fy? + <4 Vox~2 4 3yx )( /2y3/2)
= —14—596‘7/23/3/2 - ;af“'yz - %yzx +3y*ax~"%2)

_ 15y %2 9y2 9y? 3y5/2
4xl2  2x% 4x* L%,
3y”2 (5x 3(xy)z 3(xy) 'z
=— xg_/z (T > + 4 + y)

_ 3y3/2 <5x + 6(xy)1/2 + 3(xy)1/2 + 4y>

x /2 4

- 3W (5x + 94/ + 4y)
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