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SOLUTIONS
f(2)=1
(b) lim f(z) = -2
x—2~
(c) lim f(z)=1
(d

lin% f(z) does not exist (because the one-sided limits are not equal)
z—

(e) f(0) is undefined

(f) lim f(z)=—o0
z—0~
z—0t

h liII(l) f(z) = —oo (and therefore does not exist)
T—

(i) f(=3)=0

() tim fz) =4
T——3~

k) i =4

(k) lim f(z)

)
)
)
)
)
)
(g) lim f(r) = —o0
(h)
)
)
)
)

2. (a) Direct substitution produces a % indeterminate form, so we use the Cancellation Method:

22 =T —4 . (2z+1)(z—4)
lim ———— = lim
=4 3x? — 122 =4 3z(x —4)
o 2z +1
= lim
z—4  3x
9
12
3



(b) Direct substitution yields a % indeterminate form, so we use the Rationalisation Method:

1—\/7—3x_ 1—V7—3xz 1++7—3z

l‘l—% 22 —4 glg_)ng 12 —4 14++7—-32

, 1—(7—-32)

= lim
2 (2~ ) (1 + /T — 30)
. 3xr — 6

= lim
=2 (22 —4)(1 + M)

= lim 3z —2)
=2 (x — 2)(x 4+ 2)(1 + /7 — 3x)
) 3

= lim
@2 (1 4+ 2)(1 + /7 — 3z)

_ 3

4.2

_3

=3

0

o indeterminate form, so we rewrite the given function

(c¢) Direct substitution results in a
as

(x+4)"' 4+ 327! i x+r4 + %

lim — x4 =z
T——3 x+3 z—-3 1+ 3
1 T 3 z+4
IR S R
T——3 T+ 3
dr + 12 1
= lim .
e—-3x(r+4) x+3
4(z+3) 1

= [1m
rz——3 ZL‘(.’I}—l—4) z+3

= i - -
:eigl?) x(x + 4)

(d) We simply use direct substitution:

6 — cos(2x) 6 —cos(m)  6—(—1)

m = = =1.
asf 2cos(z) +1  2cos(3)+1  2-0+1




4] (e) Direct substitution yields a § indeterminate form, but we can rewrite the given limit as

sin(x) — im s‘in(:c)

=0 sin(3x)  =—0sin(3z)

—_

6] (f) We use the fact that
2] = z forxz>0
=Y =2 forz<0

and consider the one-sided limits. From the left,

6 6 6
lim ——— = lim ————— = lim — — lim 6 =6.
e=0- |z| + 22 es0- (—2)+ 2T 20— T as0-

From the right,

. 6x . 6x . bz .
lim —— = lim = lim — = lim 2 =2.
e—=0t 2| +2x  em0t &+ 2T 2—0t 3T a0t

does not

Since the one-sided limits are not equal, we must conclude that lim
=0 |z| + 2z

exist.



