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Quiz 3: Section 2.5, 2.6 Name (Print):

Section 2.5

. Determine the end behavior (that is, the limit as x — +00) of the following functions:

_31‘—1—2
a2 -1

(a) f(x)

As f(z) is a rational function, and as the degree of the polynomial in the denominator of f is
larger than the degree of the polynomial in the numerator, the limit as x goes to 4oco is zero.
Correspondingly, y = 0 is a horizontal asymptote of f(x).

I

(b) g(w) = 1024 + 822 +1

As f(x) is a rational function, and as the degree of the polynomial in the denominator of f is the
same as the degree of the polynomial in the numerator, the limit as  goes to +oc0 is equal to the

ratio of the leading terms. Correspondingly, y = 0= 4 is a horizontal asymptote of f(x).

91z” — 2242

(©) 9(%) = 750025 + 80022

As f(z) is a rational function, and as the degree of the polynomial in the denominator of f is
smaller than the degree of the polynomial in the numerator, f(x) becomes arbitrarily large as x
goes to +o0o . Correspondingly, as the leading terms of both the numerator and denominator are
positive, f(x) becomes large and positive as x approaches co. Hence, xlggo f(x) = co. Similarly, as

the denominator is a polynomial of odd degree and the numerator is a polynomial of odd degree,
f(x) becomes large and positive as x approaches —oco. Hence, lim f(x) = oc.
r— —00
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102? 1
2. Determine the end behavior of f(z) = %
22+ Jx
, .10z +a+1
Jm fe) =t =
1022 +z +1

= lim ————+—
sor00 122 4+ 705

722\ 1022+ 2+ 1

222 ) g22 4 405
_ i 1022 (2722) + 2(2722) + (2722)
= 222(3-22) | 05 (z—2.2)
:1m1£%+5%+5%
_ 04040
- 1+0

= lim
Tr—r00

Similarly, we have lim f(x) = 0 as well, which yields that f has y = 0 as a horizontal asymptote.

T—r—00
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Section 2.6

2 4+x—6

I Let f(z) =4 z_3  1¥7?2
7

if x =2

. Is f(z) continuous at x = 2?7 Explain.

For a function to be continuous at a point, the limit must exist at that point, and it must equal
the value of the function at that point. If the limit exists at a point, it must match up with the
left-hand and right-hand limits at that point. First, we calculate the left-hand limit:

2 —6 —2 3
lim f(:v):limw: limw: lim 43 =5.
T2~ r—2~ xr—2 r—2— r—2 r—2~
Then, we calculate the right-hand limit:
2 —6 -2 3
lim f(z) = lim rarob lim E=2@+3) = lim z+3=5.
z—2+ =2+ T —2 r—2+ T —2 z—2+

As these are equal, we then yield that

lim f(z) = 5.

r—2

However, f(2) =7, so while the limit does exist at = 2, the limit does not equal the value of the
function at = 2. Thus, f(x) is not continuous at = = 2.
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x2—4
2. Evaluate the limit lim cos ( ) .

T—2 x—2
First, recall that cos(x) is continuous at all points of its domain. Setting f(z) = cos(z) and
2 2
—4 -4
g(x) = %, we then have cos (w 2) = (f o g)(z). Now, let us notice that g(z) is not
T — x —

continuous at 2, as g(x) is not defined at 2. However, by the properties of continuous functions, we
can still evaluate this limit provided that lin% g(x) exists. So, we calculate:
T—

) o224 (2—-2)(z+2)
lim g(w) = limy == =l ———5—

=limx+2=4.
r—2

So, we then may see that

r—2 r—2 r—2

lim cos <x2 _24> =lim (fog)(z)=f (lim g(x)) = cos(4) ~ —0.654.




