AP Calculus Prep BTSN K=Ie ] W !

Unit #5: Limits
Topic: Properties of Limits
Objective: SWBAT find limits by applying the properties of limits.

Warm Up #4:

Find each of the following limits based on the given function.

2 _ 2_
a) lim ==X = b) lim X =
xo—2 X—2 x-1 x—1
x? forx<-—1
c) 1 T 1 1 T | d) f(x)= ;;_696 for—1<x<2
f_ ‘_ ] 3x—2 forx=2
| L L) \ | Find lim f(x) =
S B 2 DR W BE LY x>-1
Find lim f (x) =
X—2
lim f(x) =
x--1
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Properties of Limits

There are six basic facts about limits that can be used to calculate unfamiliar limits from

limits we already know.

lim f(x) and

xX—a

Then

3. lim[ef(x)] = clim f(x)

lim £ (x)
5. lim LY = za

x~ag(x) — limg)

6. limc = ¢
xX—-a

LIMIT LAWS Suppose that c is a constant and the following limits exist.
lim g(x)
x—a

L lim[f(x) + g(x)] = lim f(x) + lim g(x)

2. lim[f(x) —g()] = lim f(x) — lim g(x)

4. lim[f(x)g()] = lim f(x) - lim g (x)

if )lci_r)rcllg(x) * 0

Example #1: Use the limit laws to evaluate each of the following limits, if they exist.

Iflim f(x) = 0 and lim g(x) = 3, find
x—4 x—4

a) lim(2f () +59(x) b) lim(g(x) + 3)
¢) lim[-3f()g(x)] d) lim-22

x—4 f(x) -1
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Example #2:

7

Use the limit laws and the graphs of f and g above to evaluate the following limits, if the
exist.

a) lim [f(x) +59(0)] b) lim[f(x)g(x)] c) lim [3gfg)+ 1]

Let’s Practice: Use the limit laws and any graphs given to find each of the following limits or
state that the limit does not exist.

1) Iflim f(x) = 5 and lim g(x) = -3, find
X—C X—C

a) lim[—2g(x)] b) Liirg[% F0) + g(x0)]
) lm Gy 4 lim /G0
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2) J(x) g(x)

o — o

/. 1 j r— ]} /
{_r X X
—.3/3 _1 I 2 3 3 -2 - IVZEEE
iy o—e —I}

a) lm[2f(x) - g(0] b) lim [£(x)g(x)]
3) A VA
) FiXx ///;\\ \ qix 3/ 8
R S PAIERS
,'/‘
\ ' i » A X—
7 ] \ 0 | X
./
a) lim [6f(x) + g(x)]? b) lim [£2
x—>-1 x-1 Lg(x)

4) Iflim f(x) = % and limg(x) = —2 find
X—C 2 xX—=C 2

a) im(f(O) + g())? b) lim(6f(x)g(x))
) lim D I 7
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Date
Homework - Properties of Limits

Name

I. Given that

lim flx)y=14 lim glx) = -2 lim hix) =0

find the limits that exist. If the limit does not exist, explain why.

(a) !iJ:I} [f(x) + 5g(x)] (b) iu‘q [g(x)]*
(©) lim +F(x) @ tim 2
x—a x—=1 Hfﬂ
. glx) . glx)h(x)
© mh RO

2. The graphs of f and g are given. Use them to evaluate each
limit, if it exists. If the limit does not exist, explain why.

}:=_|I'.:_1:| P= )
| / N y=g uf | ——
\M 1 1 ff’ 0 1 Yoo
(@) lim [f(x) + g(x]] (b) lim [f(x) + g(x)]
, o f(x)
(c) ill:la [ flx)glx)] (d) Ih.rf'] e

—

(e) liI:r! [x*f(x)] (f) Iir_li V3 + fix)
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3) Sketch piecewise function below and then use the graph to identify the following limits,
if they exist.

|2x +4| forx<1
f(x)=4 2 for1<x<3
—x+5 forx=3

a) lim Z2 =
x->0 2

b) lim f(x) =

c) lim f(x) =

d) f(1) =

e) £(3)



