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2.4 General Exponential and Logarithmic Functions
page 65:1, 3,5,7

3 Topics in Differential Calculus

3.1 Tangent Lines

page 71:1, 5, 11, 15, 23, 27
3.2 Limits: Formal Definition

page 82:1,3, 5,7,13

Exam 2:1.6,2.1-2.4,3.1-3.2
Thursday, 03/13/25

3.1
Memorize

For a curve y = f(x) that is differentiable at x = a, the tangent line to the curve at
the point P = (a, f(a)) is the unique line through P with slope m = f’(a). P is called
the point of tangency. The equation of the tangent line is thus given by:

y — fl@ = fl@) (x—a) (3.1

Supplied

The tangent line to a curve y = f(x) makes an angle ¢(x) with the positive x-axis,
given by
H(x) = tan 1 f(x) . (3.2)

tan (L)) = 1)
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Figure 3.1.7 The angle ¢(x) between the tangent line and positive x-axis
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memorize

The equation of the normal line to a curve y = f(x) at a point P = (a, f(a)) is

y - fla) = - (x — a) if fi(a)#0.

il
(@)

If f'(a) = 0, then the normal line is vertical and is given by x = a.

(3.3)

3.1

For Exercises 1-12, find the equation of the tangent line to the curve y = f(x) at x = a.
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3.2
Memorize

So far only the intuitive notion of a limit has been used, namely:

A real number L is the limit of f(x) as x approaches a if the values of f(x) can be
made arbitrarily close to L by picking values of x sufficiently close to a.
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memorize

Let L and a be real numbers. Then L is the limit of a function f(x) as x approaches

a, written as
lim f(x) = L,
xXx—a

if for any given number € > 0, there exists a number 6 > 0, such that

|f(x)—L|<e whenever 0<|x—al|<6.
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1.0} -~ 0,07
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Memorize

Call L the right limit of a function f(x) as x approaches a, written as

lim f(x) = L,

x—a+

if f(x) approaches L as x approaches a for values of x larger than a.
Call L the left limit of a function f(x) as x approaches a, written as

lim f(x) = L,
X—a—

if f(x) approaches L as x approaches a for values of x smaller than a.

The limit of a function exists if and only if both its right limit and left limit exist
and are equal:

lim f(x) =L < xli%l_ ) =L = xllIglJr f(x)

xXx—a

Tl-nspire

lim
T
x—-0

Memorize

L’Hopital’s Rule: If f and g are differentiable functions and
flx)  +oo 0

lim = or —

x—a g(x) +00 0
then

. f) .

Iim — =

x—a g(x) xl—I»Iclz g’(x) )

The number a can be real, co, or —oco.
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Example 3.19

22 — Tx —
Evaluate lim w .
x—co 3x2 + 2x — 1

Solution: This limit is of the form oo/oco:

°0) C 4x -7

o) = lim by LHé6pital’s Rule
—oo 6x + 2
@m
- = so use L'Hépital’s Rule again
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