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1. Find the limits, if they exist.

b) lim,_, /¢ tan x

Solution:
Since tan x is defined at x = &, we can determine the limit by evaluating at .
s \/§
lim tanz =tan(—=) = —
z—m/6 ( 6 ) 3
O
d) lim, 9.3 cscw
Solution:
By the same method as in the previous problem, we determine that
, 2. 23
lim cscx =cse(—) = ——
x—27/3 3 3
O
f) limg 0 %
Solution:
2 1
lim = lim 2% _ Jim 2cosr—— = 2(1)(1) = 2
z—0tanx z—0 sinx z—0 %
O



. tan 2x
h) llmm_@ sin 3z
Solution:
2tanx
tan2z  tan(z 4 x) . T—tana

m — = = hm = -
z—0 sin3z  sin(2z +x) =—0sin2x cosz + cos2rsinz

2tanx 2cosx 2
1—tan2 . 1—tan2x

lim im ———"— = —
z—02sinzcos?z +2cos? zsine —sinxz z—04cos2x—1 3

Making use of the identities cos 2z = 2cos? z — 1 and sin 2z = 2cosz sinz

.]) 1imm—>7r/4 taz(:::/iz)
Solution:
t —4 t —4 t
i ST AD) g, tanlrede) |ty
z—r/4 x — T[4 r—r/4 T —4x z—0 @
2. Find the limits, if they exist.
b) limy,_,o |z| cos x
Solution:
cos x is bounded near 0, and lim, o |2| = 0. Applying Theorem 30 we
determine that lim,_,q |2| cosz = 0.
d) limg (2% — 522 + 3) sinx
Solution:
Similar to part b), lim, . (2® — 522 + 3) sinz = 0.

f) lim,_,04 cos\/z

Solution:
lim, 0+ v/ =0 and lim,_gcosx = 1. So we apply Theorem 27 to determine
that

lim cosvz =1
x—0+



h) lim, 4 Vsinx

Solution:
Notice that sin4 < 0. Therefore v/sin4 is not defined, so the limit does not
exist.

4. Find the limits, if they exist.
b) lim, o e

Solution:
. _ 1 1 _
lime™ ™™ = = =—=e 2
z—2 lim,_,0 e® e
. 2
d) lim, o 22
Solution:

Since lim,_o(x 4+ 2) =4 # 0 and

lim(e* —e?) =e? —e* =0

r—2

lim,_.o % does not exist.

f) limy 51072

Solution:
lim, .310~% = 10~3 by Theorem 34.



7. Let f and g be two functions such that

GO
z—0 X

and
lim 2 _ g
x—0 X

What can you say about the following limits?
a) lim, o f(2)

Solution: '
Since lim,_.q @ =1 and lim,_,g z = 0, we know that
lin% f(x)=0
b) lim, 0 g(x)
Solution:
It is clear that lim, g g(z) =0
c) lim,_.o %
Solution:
im 28 _0

z—0 (,CC) 1

; g(x)
d) limg o PED)

Solution:
Let g(z) =0 and f(x) = 1.
o9
)
Now let g(z) =z and f(z) =1+ =x.

gla) _
im = lim
e=0xf(x) 2-01+4x

=1

Since in both cases our functions satisfy the above requirements, we see that

we cannot determine the value of lim,_.q % with the information given.



e) hmz~>0 gl(;)

Solution:

Let g(z) =0
lim @ =0
x—0 X

Now let g(z) = «?
lim £ (f) =1
z—0 T

Since in both cases our functions satisfy the above requirements, we see that

qfﬁ) with the information given.

we cannot determine the value of lim,_.g

O

10. Let f be a function such that f(z) > 2? for all , and let g be a function
such that 23 < g(x) < f(z) for all x. Given that

lim £(x) =0, lim f(2) = 1, lim f(z) =8

z—0

and
lim f(z)=0

r——1

find the following if possible.
b) lim, 1 g(x)

Solution:
1= i:ﬂllxg < mlﬂg(x) < wlﬂf(x) =1
S0
lim g(z) =1

O

d) lim,—, 1 g(z)

Solution:

1= lim, e’ < lim g(2) < lim, f(z) =0

so we cannot determine lim,_,_; g(z) from the information given.

O



11. Tell whether the given function is bounded on the given interval. If so,
give a number B such that |f(x)| < B for all  in the interval.

b) f(x) = %7 (172)

Solution:
Every z in (1,2) is positive and larger than 1, so f(z) = L decreases as x
increases on the interval. |f(z)] < 1 for all x in (1,2).

d) f(z) =tanz, (1,2)

Solution:
5 is in the interval (1,2). As z approaches 7 from the left side, tanz grows
without bound in the positive direction. As x approaches 7 from the right
side, tan x grows without bound in the negative direction. tanx is not

bounded on (1,2).

f) f(x) = 12#4_17 (—O0,00)

Solution:
Similar to part b), f(z) =
x in (—o0, c0.

ﬁ is decreasing as |z| increases. |f(z)] <1 for all



