Betsy McCall

Derivative Tables

This handout contains tables of derivatives for some of the harder functions that
you can check your work against. Be aware that you won't have this table
available to you on any exams or quizzes, so be sure you can match the results
of the tables.

Practice: For each of the derivative tables included in this handout, do the
following:

i)
i)

i

Check the first five derivatives by hand.

Determine a general formula (if possible) for the nth derivative. The
program that generated these functions did a brute force approach.
You may be able to do some algebraic simplification (particularly on
the sec(x) and tan(x) functions using trig identities) to make the
expressions more amenable to writing a formula.

Use the shorter tables to generate a formula for the values of the
derivatives at the given points. You may find it helpful to simplify here

as well. Use your calculator to write the Jx values as fractions, and

sec(x) may have a multiplier of J2 that you can divide out. Check
your formulas against the next derivative in the longer table.

Write the fifth-degree Taylor polynomial for each function centered at
the given point.
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1.
o
fix) = vx
x-value [Z]
order of derivative +]
f(X) = ,’x
f'(x) = 1
2vx
PO S il
) 472
ful(x) - L‘
g3/
f(4)(X) — _ 1_5_
16212
Gy — 105
W= oo
f(s) X) = _i
x) sa 112
(Mfy) — 10393
e = 128 %1372
®)y) — 135135
P = — T
FO(x) = 2027028
® 5122172
FlO0)x) = _ 34450425
® 1024 x1972
()
fix) = Vx

order of derivative

f(ly= 1
()= 05
f7(1)= _025
f7(1)= 0375
£9(1) = —-0.9375
£6)(1) = 3.28125

=
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fx)= | Inx)

x-value |x N

order of derivative

fx) = 1og(x)
f'x)= 1
f"(X) = o ﬁ,
flll — 2
(x) 3
= -5
f(s)(X) = 25
fOx)= -2
M(X) — 3
f(8) (X) = - %
f(g)(X) = 4&:922
f(lO)(x) s 362880
)= |Inx)

x-value |1 v

order of derivative

f(l)= o
frl)= 1.
frl)= -1
()= 2.
fA(1)= —6.
£fO(1) = 24.
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3.
fix) = fz > |
x-value [Z]
order of derivative D +]
f(X) = ex2

f'(x) = 2 e’;2 X

@)= 4¢8 212

"®) = 12’ x4 867 £

fO®) = 4867 2 +126° +16€° x*
fO®) = 1206 x+326° % +160€° 2
fOX) = 72067 2 +120€° +64€° 2° +480€° x*

100 = 16807 x+128¢° X7 + 1344 €° £ +3360 € ¥
FOX) = 1344067 2 + 1680 % +256° x° +3584 €5 x° + 13440 1
O = 302407 x+512¢° 2 +9216€° x +48384 ° x5 +80640 €= ¥
F19%) = 302400 & 22 + 30240 €7 + 1024 €5 x1° +

23040 e x® + 161280 £ x5 + 403200 & x*

f(x) = !’2 &
x-value

order of derivative

=
o

f0)= 1
£0)= o.
£70)= 2.
£7(0)= o.
£f90)= 12.
£90) = 0.
£60) = 120.
£f00) = 0.

£®0.) = 1680.
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4,
fix) = | secix) v
x-value E]
order of derivative D [+
fX) = sec(x)
£'(x) = tan(x) sec(x)
£"(X) =  sec’(x) + tan*(x) sec(x)
£(x) = 5 tan(x) sec® (x) + tan’(x) sec(x)
f9(x) = 3sec’(x) + 18 tan?(x) sec® (x) + tan*(x) sec(x)
fO(x) = 61 tan(x) sec’(x) + 58 tan’(x) sec® (x) + tan’(x) sec(x)
fOx) = 61 secT(x) +479 tanz(x) sec’ (x) + 179 tan*(x) sec’ (x) + tané(x) sec(x)
fOx) = 1385 tan(x) sec7(x) +3111 tan’ (x) sec’ (x) + 343 tan’ (x) sec’ (x)+ tanT(x) sec(x
f®(x) = 1385 sec®(x) + 19028 tan*(x) sec’(x) +
18270 tan*(x) sec’(x) + 1636 tan®(x) sec® (x) + tan®(x) sec(x)
f&(x) = 50521 tan(x) sec’(x) + 206276 tan’ (x) sec’ (x) +
101 166 tan’(x) sec’(x) + 4916 tan’ (x) sec’ (x) + tan’(x) sec(x)
f19(x) = 50521 sec!!(x) + 1073 517 tan®(x) sec’(x) + 1949 762 tan*(x) sec’(x) +
540242 tan®(x) sec’(x) + 14 757 tan®(x) sec’ (x) + tan'%(x) sec(x)
fix) = | secix) A
x-value |m/4 ~ I
order of derivative B +

£(0.785398) = 1 41421
£'(0.785398) = 141421
£7(0.785308) = 424264
£(0.785398) = 155563
£14(0.785398) = 80.6102
£6)(0.785398) = 510.531
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5.
Qo
f(x) = l tanix) >
x-value E]
order of derivative El a
fx) = tan(x)
f'x) = sec’(x)
£"(x) = 2 tan(x) sec?(x)
£(%) = 2 sec*{x) + 4 tan*(x) sec?(x)
f9(x) = 16 tan(x) sec’(x) + 8 tan’ (x) sec*(x)
fOx) = 16 sec®(x) + 88 tan®(x) sec*(x) + 16 tan*(x) sec(x)
fOx) = 272 tan(x) sec®(x) + 416 tan’ (x) sec*(x) + 32 tan’(x) sec*(x)
fOx) = 272 sec®(x) + 2880 tan’(x) sec®(x) + 1824 tan*(x) sec*(x) + 64 tan®(x) sec?(x)
£f®(x) = 7936 tan(x) sec®(x) + 24 576 tan’ (x) sec(x) +
7680 tan’ (x) sec*(x) + 128 tan’ (x) sec*(x)
f (9)(x) = 793,6,560,1,0(1’) +137216 taﬁi(x) seés(x) +
185 856 tan*(x) sec®(x) + 31 616 tan®(x) sec*(x) + 236 tan®(x) sec?(x)
£19(x) = 353792 tan(x) sec'®(x) + 1 841 152 tan’(x) sec*(x) +
1304 832 tan’(x) sec®(x) + 128 512 tan’(x) sec*(x) + 512 tan’(x) sec?(x)
o

fix) = [ tan(x) -

order of derivative

=D

£(0.785398) = 1.
£/(0.785308) = 7
£7(0.7853908) = 4
£7(0.785398) = 16.
£9(0.785398) = 80.
£6(0.785398) = 512.
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