Closing Tues: 2.8

Closing Thurs: 3.1-2

Closing Fri: 3.3

Exam 1 is Tues, Oct. 17 in your normal
quiz section. Covers: 2.1-3,2.5-8, 3.1-3.
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162_)6(6') =0

2.~ (f)+g(x) =f'(x)+g'(x)
d

B.E(cf(x)) = cf ' (x)

d
4, — (x™) = nx" 1

Encll“fy Task: Find the derivatives of
x> 3
a)g(x) =— - NP
20 7x?
b)f(X) :?XS —T—6X+9O

c¢) Find all x at whichy = f(x)
has a horizontal tangent.



Application Notes:
1. f'(a) = “slope of tangent to f(x) at a”
2. Tangent Line Equation:

y=f'(a)x—-a)+f(a)

1 - ))
3. — N slope of normal to f(x) at a
4. Normal Line Equation:
1
= — x—a)+f(a
Y=~ D+ (@

Example: Let f(x) = x? + 3.
a) Find f'(x)
b) Find the equations for the
tangent and normal lines at x = 2.
c) Find all points on y = f(x) at which
the normal line would also pass
through (0,10)



Finishing 3.1 (Another Rule)

d d
S'dx (e*) = e* and o (a*) =a

*In(a)

“Proof”
5. Exponential Function Rule:

For f(x) = a”,
Cfath) - @) atth g
lim = lim
h—0 h h—-0
g a —1
-4 TR
al —

Note: In(a) = }lirrcl) .



Find the derivative

1. y =5x + 3x3 + 7e*

4(2)* 8 Vx2
- — 11+




3.2 Product and Quotient Rules
d
6-5 (fx)gx) = fx)g' (x) + f'(x)g(x)

;4 (f(x)> _9@f' ()~ fx)g' ()
“dx \ g(x) g(x)?
Examples: Find y'

a)y = x3e*

b)y

x% —3



6. Product Rule Proof:

I fx+h)gx+h)—flx)g(x)
Im

h—0 h
i LG Mg+ ) — flxe+ g + flx + Bgx) — fr)g(x)
h—0 h
h) — h) —
=}li£%f(x+h)g(x+ })l g(x)+g(x)}li%f(X+ })l f(x)
You do: Find £ c
dx

b — 3 12
@)y = x6e* — —— yEEE Y e

Vx3




c)y =

2x% + 1

x3eX

d)y = (x*+3)Vxe*



3.3 Derivatives of Trig Functions

First a review: you will need to know all
the following well in Math 124/5/6.

1. Triangle definitions

. opp adj
sin(x) = — _
hyp cos(x) hyp
opp adj
tan(x) = — _
ad] cot(x) opp

h h
sec(x) = ﬂ csc(x) = P
adj opp

Thus,

() = — () = —
e = cos(x) e = sin(x)
tan(x) = sin(x) ) — cos(x)
X = cos(x) cot(x) = sin(x)

Know what their graphs look like.

Know their inverses and how to use

them (and how to get more

solutions)




4. Know the standard values (unit circle)
and circular motion

Examples (do NOT use a calculator)

s (3) -

5. Know the main identities.
sin®(x) + cos?(x) =1

2sin(x) cos(x) = sin(2x)



