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SOLUTIONS
1. (a) This is a 2 indeterminate form:
lim 0" ; 2 n lim 6% In(6) I 2"In(2) _ In(6) — In(2) = In(3).
(b) This is a g indeterminate form:

1 —cos(v/x) n sin (/) - ﬁg _ lim sin (/)

li =1 =1
:EL%IJF x xi%lJr 1 ri>0Jr 2\/5
cos (V) - 5= 1
By VB, (/o) IO
z—0 \/_E z—0
(c) This is a ¥ indeterminate form:
sin(mz) g ,. mcos(mz) m-1 _m
2—0 sin(nz) 20 ncos(nz) n-1  n
(d) This is an 2 indeterminate form:
In(1 2z ;x . 26239 2 2z 4 2z
T Lt TN 7 M N )
T—00 x T—00 1 z—o0 1 + 6235 T—00 26233 T—00
(e) This is an 22 indeterminate form:
1 3 3[n(x))?- L
LTE 0
T—00 xT T—00 2x
1 2
)
T—00 912
g .. 6ln(z) L
= lim
T—00 4x
_ g 3In(z)
z—oo 272
o .1
= lim —=



(f) This is an 2 indeterminate form:

22+ 1 H o 2x I 2z H ..
1m ————— m —————-— m ———— =

(g) This is an co - 0 indeterminate form:

li 7 3r) = li
x_lfg— sec(7z) cos(3z) z_lgl— cos(7x) ;,;_lgl— —T7sin(7z)  —7(-1)

(h) This is an co — co indeterminate form:

, 1 1 . x—1—1In(z)
lm(——— | =lm————
a1 \In(z) x—1 z=1 (x — 1) In(z)

1
= lim .
v=1 (z —1) - L +1In(x)
. r—1
= lim
=11 — 1+ zln(x)
1
= lim
v=11+1In(z) + -1
) 1
=lim ————
z—1 2 + In(z)
1
2

(i) This is a 0° indeterminate form. Let y = sin(x)*®) so In(y) = tan(z) In(sin(z)). Then

i cos(x
lim tan(z)In(sin(z)) = lim Insin(@)) m s cos(z)]
ot e0t cot(z) w0t —cseX(x)

JL%L[_ sin(z) cos(z)] =

Thus lim (sin(z))™® =¥ = 1.
z—07t

(j) This is an oc® indeterminate form. Let y = (z + %)= so In(y) = 1. In(z + ¢%). Then

1 1 4” --(1+e 1+e®
i L n(e 4 ) = tim REFO) H o we () dte

= l1m
T—00 T T—00 €T T—00 z—o00 T + €%
T T
H .. € H ;. € .
= lim =lim — = 1lim1=1.
z—o0 | + e% r—oo et T—00

Thus lim (z 4 ¢%)* = ¢ =e.
T—r 00



(k) This is a 1°° indeterminate form. Let y = cos(3x))* so In(y) = 5 In(cos(3z)). Then

1 5 - ﬁ - =3 sin(3x
lim § In(cos(3z)) = lim M " 4im (32) [ (3)]
=0T =0 x z—0 1

= lim[—15tan(3z)] = 0.

x—0

Thus lim(cos(Bx))% =e’ =1.

z—0

(¢) This is a 1> indeterminate form. Let y = (1 + %)bx so In(y) = bxIn (1+ %). Then

a b (_a
bln (11+;) g lim 1+¢ ( :c2) — lim ab
P T—00 —= x—o0 1 —|—%

lim bx In (1 + 2) = lim

T—00 €T T—00

bx
Thus lim (1 + 2) = ™,
T

T—00



