AP Calculus Prep m

Unit #5: Limits
Topic: Finding Limits Graphically
Objective: SWBAT find the limit of a function by using the graph and by direct substitution.

Warm Up #2:

CALCULATOR ALLOWED

x2-5x+4
xXx—4

1. Consider the graph of the function: f(x) =
a) Are there any values of x for which the function is undefined? Why?
b) Enter the function into your graphing calculator and using the table set begin your

table at x =3 and set the ATable to 0.1. Use the values given to fill in the table
below.

X 3.5 36 | 3.7 | 3.8 | 39 4 41 | 42 | 43 | 44 | 45

y

c) Explain in your own words what is happening at x = 4.

Vx-1

x—1

2. Consider the graph of the function: f(x) =

a) Are there any values of x for which the function is undefined? Why?

b) Enter the function into your graphing calculator and using the table set begin your
table at x = 0 and set the ATable to 0.1. Use the values given to fill in the table
below.

X 0.5 06 | 07 | 0.8 | 09 1 1.1 1.2 1.3 1.4 1.5

y

c) Explain in your own words what is happening at x = 1.
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What is the Limit of a Function?

In mathematics, the limit of a function is a fundamental concept in calculus.
A limit is a certain value to which a function approaches. Finding a limit means finding
what value y is as x approaches a certain number.

lim f(x) = L.

We are only concerned about what happens with f{x) as x gets arbitrarily close to c.
We don’t actually care about what happens when x=c.

How do we find Limits?
There are several methods that can be used to find limits.

1. Graphically

We can approach a given value from the left, which will give us the left-sided limit,
or from the right, which will give us the right-sided limit.

The limit exists if the left-sided limit = the right-sided limit.

Example #1: Find

2) lim f(x) .
b) lim £(x)

c) lim f(x) /

d) £(0)
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Example #2: Find

A v
a) lim f(x)
b) lim, f(x) | Ty =
@ .
X
Q) lim f(x) 3 *
d) f(3)

2. By Direct Substitution

We can find the limits of polynomial functions and most rational functions by using
direct substitution.

Example #3: Find the limits for each of the following.

) lim(2x +4)

X—3

b)  lim 23x2(2x - 1)

x—-1/

- x*+5x+6
2 1111% x+ 2
X—
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Problem Set #2:

(a) lim4 g(1) (b)[lirp* g(r) (c){lin_ug(t) (d) g(—4)

1——

@ lim f(r) (b) lim f(h) (c)lim f(h)

3. Find the limit for each of the following:

a) lim VX +3 b) lim X3
X—

x—>—3 x2-3

(d) £(0)

c) lime*cosx
x—0
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4. Find

y
a) lim g(x) A
. 4 o —
) Jim 92 3t
e
c) lim g(x)
x—0 l ﬁ_
1 | . 3 x
e | —
d) (0 =2 -1 1 2
5. Find
a) lim h(x)
x—>—1"
b) lir_n1+ h(x)
- +—>» x
C) xl}zll (X) 2
d) h(-1)
6. Find the limit for each of the following:
3t-14

. . 4 _ 3 .
a) all)rg'lz(Ba +4) b) xll)rzll(Bx 2x° + 4x) c) ltl_r)ri "
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Name Date

Homework - The Limit of a Function

1. Find
a) lim f(x) b) lim, £(x)
¢) lim £ (x) d) f(2)
2. Find N
a) lim g(x) b) lim g(x) 2 .
¢) lim g(x) d) g(4) ST T S

3. JFor the function f whose graph is given, state the value of
each quantity, if it exists. If it does not exist, explain why.

(a) lim f(x) (b) lim f(x) (c) lim f(x)

(d) lim f(x) (e) f3)

VA
4
/|
B /’ I
2 X
| \\
l N\
0 2 4 X
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4. \Use the given graph of f to state the value of each quantity,
if it exists. If it does not exist, explain why.

@ lm @) ®) lim f6)  (© lim ()

@ lm f() @ f05)

VA

4 /4
\ -

2

0 2 4 Y

5. Find the limit for each of the following using direct substitution.

a) }Ci_r)r(l)(élx2 + 2x + 5) b) })i_r)rzl b21—1 c) }Ci_r)ré 3cosx

or the function g whose graph is given, state the value of
each quantity, if it exists. If it does not exist, explain why.

(a) lim g(z) (b) lim g(7) (c) lim g(1)

(d) lim g(2) (e) lim g(r) (f) lim g(z)

(g) 9(2) (h) lim g(1)
YA
]
4




