
SECTION 3-9: DERIVATIVES OF EXPONENTIAL FUNCTIONS AND LOGARITHMS

1. Quick Review of Implicit Differentiation: Find dy/dx for x2� y3 = x sin(y).

2. Derivative Rules for Exponential Functions

3. Examples:

(a) y = x4ex

(b) y = ex
2

(c) y = 5�x

(d) f(x) = x5 + 5x

4. Let P (t) = P0ekt. Write P 0(t) in terms of P (t).

1 3-9 Derivatives of exponentials and logs

!

"# $ %&'( ) *+ ,-./0 1 2#34,30 1 5466

"# $ ,-7
)8&2#9,3,:5;<=*>)%9?@

3$ 6AB)C< D9, 2DC E.4EC.20 2D92 64. CFC.0

(< G C<H) C
I

< + F9/-C J2, 9,,43J92C5 K$ L9/-C
J,

9/,4 2DC ,/4EC 46 2DC 297KC72 +

M JC 6/#26
N

A # 1 1

** G 92 H ) *7 M91 92 2 O4. 6A#P)9<
Q

.C/92J47,DJE J, E.4E4.2J479/ M J+C
+ R0 B739 1

A4SE9.C 9 T * 975

55K G C,
I H) KNU1 C2 26

VDC AD9J7 W-/C +

95 +

(G 92
I H $

$ K/95 *73919X
I

$

6
N

+ K26 + K
N

VDJ7Y 9R4-2 2DC

0
N)Z#[C<2#Z +

C# ) C#MZ<%<Z1 5J66C.C73C
"\

6+ K
0)#

N

0
$
$ C

"\

0
N

) C#["< 0
N,%<" 0

N
$ "C

0
] # 0

N

* ZC"<*0 N I
$
+ ]

0
N I

$
$ 'C

I

0
* 6J7&1 &Z$^1 ?N

I
)

; 0C7 + _YC
I

$
$ 0

)6/7&1&<

6
N

]P)&<Z`Z&P&<a

bN A2/ )ME4CY21MY1)Y +bc 1
$ d 2DC

C#J,2J7K

2D97K.C92C. J6 e b4E-/92J47
E.4E4.2J479/

24



5. Write y = log2(x) and y = ln(x) in terms of exponential functions.

6. Use the expressions in #5 to find formulas for the derivatives of y = log2(x) and y = ln(x).

7. Examples:

(a) y = x ln(x)

(b) y = log(x2 � 5)

(c) y = ln
⇣
x(x2+1)3

100(x+1)

⌘

(d) y = (sin(x))x
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