Differentiation Formulas e If [ is a function and c is a constant, then
(cf) =cf

e If f and g are functions, then

Derivative of a constant is zero: (f+9)=f+4
de
e 0
Example 1: Evaluate the derivative of f(x) = z*.
Derivative of f(x) =z is 1:
Solution: Using the power rule:
d
—z=1
dx ,_ df(z) 4-1
pu— pum— 4
/ dx v
Derivative of f(z) = 2" is: = 428
i " = na" !
y -
Derivative of f(x) = /x is: Example 2: Evaluate the derivative of f(x) = 3z°.
d 1 . .
- - Solution: Using the same rule:
dx v 2\/x
o . = df(x) = 532571
Derivative of f(x) = ¢” is itself: dx
= 152%
d ea: _ e;v
de
Derivative of f(x) = e is:
J Example 3: Evaluate the derivative of f(x) = 72* — 4z + 8.
— eI — et®
dxv Solution: We can distribute derivative over addition. Don't forget

L. . . that the derivative of a constant is zero:
Derivative of f(x) = Inz is:

g 1 o= 272t — 42 40
7y o= = 14z —4



Example 4: Evaluate the derivative of [(x) = z+/x.
Solution: The power rule is applicable to this case. Remember
that /z = 2'/2.

f/ _ —$1+1/2

Example 5: Evaluate the derivative of f(z) = 22 — 3In .

Solution: Once again, use distribution:

f :2:1:—§
x

Example 6: Evaluate the derivative of [(z) = 1+ 2® + ¢77.

Solution: Note that ¢~ is the same thing as e~ 1%

fl — 31,2_6—:1;

4
Example 7: Evaluate the derivative of f(z) = i 5e™.

4 :
Solution: Note that — is the same thing as 4z~ ":
x

[ = 4 (=1) a7t -7 5™

4 Tx
=~ 3be
1 1
Example 8: Evaluate the derivative of f(z) = g + =
T c
. L. . _3
Solution: Note that — Is the same thing as e™*:
e xX
d
o -2 —3x
= e (272 +e7%7)
2 —3x
= -5 3e



Derivatives - Exercise Set

Evaluate derivatives of the following functions:

1) f(z) = 32"
2) f(x) =24y
3) f(z) = 2%/T

8) f(z) = Te* — et
5) f(:r):x+%

6) /() = 3¢% — 8Ina

7) J(x) = —

6
8) flz) =
582
6—7:17 6511, 1
10) f(a:): 7 +?+3—5

Answers

1) f'(z) = 3621

2) @) = - —

3) f(x) = 50

4) f'(z) = Te® — 4e'*

5) fi(r) =1— —

22

viN 10,3 S
6) ['(z) =12z ,

7) f'(x) = 32% 4 3732

8) /o) =

9) J'la) =~ — SV

10) f'(z) = —e ™ 4 >



