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SOLUTIONS

) f(2) is undefined
b) lim f(z) = —o00
)

T—2~

lim f(z) = —o0

z—21

lir% f(z) = —oo (and therefore does not exist)
T—r

d)
(e) f(0) =2
(f) lim f(z) = -2

z—0~

(g) lim f(zx) =2

z—0t

(h) 1iH(lJ f(z) does not exist (because the one-sided limits are not equal)
T—r

() f(-3) =4
G) lim f(z) =0

T——3~

(k) lim f(z) =0

r——31

(1) lim f(x) =0

r——3

2. (a) Direct substitution results in a 3 indeterminate form. Since this is a quasirational func-

tion, we use the Rationalisation Method:
Y 3r—6  3+vhe—1 .. (320 (34 bz —1)
im . = lim

=23 —\br—1 34++br—1 =22 9—(bzx—1)

3(x —2) (3++5x—1)

= lim
z—2 10 — 5z
iy 322 (3+vbz —1)
. 3(3+Vhr—1)
= lim
r—2 -5
- 3(3 + 3)
=5

o
—
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o indeterminate form by direct substitution. But recall the special

(b) Again, we obtain a
limit

lim sin(t)
t—0 t

=1.

We can rewrite the given limit as

.92 . 2
i ST (5x)  lim {sm(5x)]
z—0

z—0 $2

= 25.

(c) Direct substitution yields a difference of % but, since the resulting limits would not
exist, we cannot rewrite this as the difference of two limits. Instead, we rewrite the given
function as a single rational function, and then use the Cancellation Method:

6 1

6 1
Ii — = li
eots 22— 9 x2+5x—|—6} P’ {(x—?))(x%—?)) (x 4+ 2)(x + 3)

6(z+2) — (v —3)

= G T+ 8
~ lim 5 + 15

e=—3 (x — 3)(z +2)(x + 3)
_ tim 5(z + 3)

e—=3 (x — 3)(z + 2)(z + 3)
= lim >
a3 (z—3)(z+2)
B 5
- —6-(—1)



[4] 3. Because f(z) is a rational function, we need evaluate only one of the limits at infinity:

. . 622+ 7
dm fe) = Jm T

622+ 7
= lim .
z—00 T — 312

Sy

Hence the only horizontal asymptote is the line y = —2.

B 4 (a)

We have
lim f(z)= lim (ke +7)=3k+7

T—3~ Tz—3~

and
lim f(r) = lim (z + k) = 3 + k°.

x—3F x—3F

In order for the limit to exist, we require

lim f(z)= lim f(x)

r—3— r—3+
3k+7=3+k
k> —3k—4=0

(k—4)(k+1)=0

so k=4 or k=-1.
For k = 4, observe that

f(3)=2v4+5=6 and lin%f(:c) = 19.
T—r
For k = —1, we see that

f3)=2v-1+5=4 and lil)r%))f(x):4.

Since f(3) = 111% f(z) when k= —1 we may conclude that f(z) is continuous at x =3
T—>

for this value of k.

Since f(3) # lin}% f(z) but liné f(z) exists when k=4 we may conclude that f(z) has
Tr— xT—r

a removable discontinuity at x = 3 for this value of k.



