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Differentiation Formulas,
Rules, and Examples

Rules

Here, k is a constant, and f, g, and h are differen-
tiable functions.

1. Derivative of a constant:

d
[k =0

2. Constant-multiple Rule:
d )
/(@) = kf (@)

3. Sum-difference Rule:

7 @) + (@) = () £ 9'(2)

4. Power Rule

d
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5. Product Rule:
@) = f@)g' () + 7' (@)g()

6. Product Rule (three functions):

L f@g)h(@)] = fon’ + fo'h+ ['gh

7. Quotient Rule:
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8. Reciprocal Rule:
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Derivatives of Common Functions

Here, a is a constant.

1. a[e"”] =e”

2. %[lnx] =—, >0

3. %[ar] = (lna) - a”

4 %UOg“ 2l = zlna

5. a[sin z] = cosx

6. a[cosx] = —sginz

7. a[tanx] =sec’z

8. g[sec x] = secxtanz

9. a[cscx] = —csczcotzw
10. a[cot x] = —csc’x
11. %[Sinflx] = ﬁ lz] <1
12. %[tanfl x] = H_%
13. %[sec_lx] = Wg%, |z] > 1
14. %[cos_1 x| = —ﬁ, lz| <1
15. %[cot_1 x] = _1—1—%
16. %[cse‘lx] = —W;j, lz| > 1

The conditions on |z| in (11), (13), (14), and (16)
are so that the values under the square roots are
positive.



Differentiation Formulas,
Rules, and Examples

Ezxample 1. Using the Product Rule, we have

—[e® cosx] = ema[cos x] + —[e®]cosx = —e®sinx + e® cosx .

dx dz
Ezxample 2. Using the Chain Rule, we have

=

L ot (3)] = s )= e =

To obtain the last equality, multiply the numerator and denominator by 4.

Example 3. Using the Product Rule for three functions, we have

— [ze” cosz] = ze®(—sinx) + x(e”) cosx + (1)e” cosx = —ze” sinx + xe” cosz + e” cosx .

dx

Example 4. We can use the Quotient Rule to get the derivative of tanx as follows:

d d [sinz (cosz)cosz — (—sinz)sinz
—[tanx] = — = 5
dx dz |cosz (cos )
_ cos? z + sin? z
B cos? x
1
cos? x
=sec’z.

Ezample 5. Using the Chain Rule, we compute

e = () ((i: [ﬁ]) 322"

Note that the derivative of e* is just e”, so that’s why e’ doesn’t appear to change here.

Ezample 6. Again, using the Chain Rule gives us

d T\ . T T\ __ T x
a[cos(e )] = (—sin(e*)) (e¥) = —e*sin (e¥) .



