Exercise Solution HW1 (2.2)

4. Use the given graph of f to state the value of each quantity, if it exists. If it does not exist, explain

why.
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Sol.
(a) As x approaches 2 from the left, the values of f(x) approach 3, so lirgl f(z)=3.
T—r2"
(b) As x approaches 2 from the right, the values of f(z) approach 1, so hrﬁh f(z) = 1. (Note that
z—

you don’t need to consider the exact value at # = 2 when finding the limit.)

(c) i;na f(z) does not exist since the left-hand limit does not equal the right-hand limit. (This will
be the most common way to argue whether a limit exists.)

(d) From the graph, f(2) = 3.

(e) As x approaches 4 from the both side, the values of f(z) approach 4, so il_)IIlz flx)=4.

(f) There is no value of f(z) when x =4, so f(4) does not exist.

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

(a) lm h(z) (b) lim h(2) (c) lm h(x) (d)Ah(=3) (¢) lim h(x) (f) lim h(x)

x——3" x——3+1 T—— z—0—
(g) lim h(z)  (h) h(0) (i) lim h(z) () @) () lim A(z) (1) lim h(z)

() approaches 4 as x approaches -3 from the left, so lim h(z) = 4.

(a) h
r——3"
(b) h(x) approaches 4 as x approaches -3 from the right, so liné ) h(zx) = 4.
r——
(c) lim3+ h(z) = 4 because the limits in part (a) and (b) are equal.
T——
(d) h(—3) is not defined, so it doesn’t exist.
(e) h(x) approaches 1 as z approaches 0 from the left, so li%l h(z) = 1.
r—U0—
(f) h(xz) approaches -1 as x approaches 0 from the right, so lim h(z) = —1.

z—0t
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g) hm h(x) does not exist because the limits in part (e) and (f) are not equal.

h) ( ) = 1 since the point (0,1) is on the graph of h.
i) Since lim h(z) =2 = lim h(x), we have lim h(x) = 2.
)
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j) h(2) is not defined, so it doesn’t exist.
k) h(x) approaches 3 as x approaches 5 from the right, so lim h(z) = 3.
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1) h(z) doesn’t approach any number as x approaches 5 from the left, so lim h(z) doesn’t exist.
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For the function A whose graph is shown, state the following.
(a) lim A(z) (b) lim A(z) (c) lim A(z) (d) lim A(x) (e) The equations of the vertical asymptotes.
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Sol.
a) lim A(z) =

r——3

b) lim A(x) = —o0
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(c) lim A(z) =
(
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d) lim A(z) = -0
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e) The equations of the vertical asymptotes are x = —3, z = —1, and = = 2.

Sketch the graph of the function and use it to determine the values of a for which lim,_,, f(x) exists.

if x=—1
if —1<x=2

x—=17 if x>2

flx) =

"*i-..f,,

Sol.
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From the graph of f we see that lirg f(x) =2 but 1iI£1+ f(z) =1, so lim f(z) does not exist for
r—2— xr— T—a
a = 2. However, it exists for all other values of a. Thus, 1i_I>1'1 f(z) exists for all a in (—00,2)U(2, c0)

(or R\ {2})

Determine the infinite limit.

Sol.

lim i
=3~ (r —3)°
negative side as x — 37.

= —oo since the numerator is positive and the denominator approaches 0 from the

Determine the infinite limit.
lim In(sinz)

z—0+
Sol.
lim In(sinz) = —oco since sinz — 0" as 2 — 3~ and Inz — —oc as . — 0.
z—0*

Determine the infinite limit.
lim xcotx

T—T
Sol.
lim zcotz = —oo since x is positive and cotx — —oc as © — pi~.
T—rm
Determine the infinite limit.
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Sol. )
. x® +4x : z(x +4 . . .. .
lim ——— = lim # = —oo since the numerator is positive and the denomi-

a3 22— 12 -3 253 (x—-3)(zx—1)
nator approaches 0 through negative values as © — 37. (Remember to do factorization first when
facing rational functions if possible!)



