PROBLEM SET 18: HIGHER DERIVATIVES

Problem Set 18: Higher Derivatives

Key skills: Higher Derivatives (a.k.a. Multiple Derivatives)

Practice Problems

Watch for patterns in your solutions to some of these problems.

The patterns you find in problems ¢, g, h, i, and j are particularly interesting and useful.
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Answers

2

d d
a)@x“ —3r+1= %4953 —3=1222

d
s sin(z?) = %2x cos(z?) = 2cos(x?) — 422 sin(z?)

d2

d
@ 2 1y b o2 1) — 9 1) A2 2 _
d) e cos(z® — 1) I 2z sin(z” — 1) 2sin(x® — 1) — 4z” cos(z* — 1)

e)d2 e+l da?+1-(z+1)22) d —a®-2z+1

de?2? +1  dr (22 +1)2 Tdr (22 +1)2
(22 -2)(2® + 1) — (—a® — 22+ 1)2(z* + 1)(22)
- (2 +1)4
(22 -2)(2? + 1) — (—a? — 2z + 1)(4x)
- (22 41)3
=223 — 222 — 20— 2 — (—42® — 82 +4x) 223462 — 62— 2
B (2 41)3 B (2 41)3
f)d—gln(l %)= d =2z =21 -2°) — (=2z)(22) 22> -2
dax? Cdrl—a?2 (1—22)? (1 —22)2
d® d? d
g)ﬁgg4 —52° + 62 +3 = Eélx?’ — 1522 +6 = @12:52 + 302 = 242 + 30
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d d d d
4 3 _ 3 2 _ 2 — — —
h) 5t =50 4 62 43 = e’ — 1507 + 6 = - 51207 4 300 = - 5240 430 = 24 =0
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d4 3 2

d
z)@ sin(4x) = %4 cos(4x) = %(716 sin(4x)) = %(764 cos(4x)) = 256 sin(4x)

J)ﬁ 6x+1 — d736€6x+1 — d7236€6x+1 — 121666x+1 — 1296e6$+1
dz* dx3 dx? dx
d46+1 d3 6x+1 d226+1 d36+1 4 _6x+1
or @ex :@663c :w(s@x :d76€x :663:
d3 d? d
k)——e?" = ——2e* = —4¢*" = 8¢*"

da? dx? dx
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