Curve Sketching

(1) Find the vertical and horizontal asymptotes of the following functions. Whether they exist or not, make
sure to justify your answers using limits. Finally, sketch a rough graph of just the asymptotes.

10000z
(@) fla) =
Solution.
VA’s:
Guess: 2 +2=0 = z(2*’+1)=0 = z=0.
Check:

tim 2007 i 2000000 £ 4oo.
=034+ =02 41

Thus, z = 0 is not a VA (it is removable) and so there are no VA’s.

HA’s:

1000z . %0 0
lim = lim — = =

Thus, y = 0 is a HA.
1000z . 1000 0

lim = lim le = =
wﬁfoogjg—l—x w~>7001—|—m—2 1+0

Thus, y = 0 is the only HA.

¥

/ \
llgll [[4) l

"’-'I‘ [+1010)

yARN

--‘l/ \-\‘—_



(b) f(z) = 4

Solution.
VA’s:
Guess: 722 =0 = 2 =0.
Check:
o941 1
lim = —
r—0 T2 0
So check left and right hand limits:
I 93 + 1 1 n
11m — = 0@
0~ Tx? small + #
I 93 + 1 1 n
im = = +00.
a—0t  Tx? small + #
Thus, z = 0 is a VA.
HA’s:
913 + 1 9z + L ILm 922 4+ 0
Jm == = m —— = 7 - o
0% 4 1 O & L lim 92% +0
lim = lim z? _ T77 = —00.
r——00 T2 T——00 7 7

Thus, there are no HA’s since the above limits do not go to a finite number.



(c) flx) = 24

Solution.
VA’s:
Guess: 722 =0 = 2 =0.
Check:
o9 +1 1
lim = —
z—0 Tx3 0
So check left and right hand limits:
. 923 + 1 B 1 B
eo0- T2 small- #  O°
. 923 + 1 1 N
im = = +00.
a—0t  Tx? small + #
Thus, z = 0 is a VA.
HA’s:
oy 2L 9+% 940 9
z—oo Tx3 Z—>00 7 7 7
Thus, y = % is a HA.
Y 92% + 1 i 9+% 940 9
1 = 1m e — —
r——00 713 T——00 7 7
Thus, y = % is the only HA.
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Let f(z) = 2°Inz.

What is the domain of f7

b) What are the intervals of increase/decrease?

¢) Find the x-coordinate(s) of any local minima or maxima.
d) Find the intervals of concavity.

e) Find the x—coordinate(s) of any inflection points.

Consider the equation below.

fix) = x> Inx

(a) What is the domain of the function?

(0, 00)

(b) Find the interval(s) on which fis increasing. (Enter your answer using interval notation.)

(e ! ')

Find the interval(s) on which fis decreasing. (Enter your answer using interval notation.)

(c) Find the x-coordinate(s) of any local minima. (Enter your answers as a comma-separated list. If an answer does not

exist, enter DNE.)

1

f ¢

V

Local minima at x =

Find the x-coordinate(s) of any local maxima. (Enter your answers as a comma-separated list. If an answer does not

exist, enter DNE.)

Local maxima at x =

DNE

(d) Find the interval(s) on which fis concave up. (Enter your answer using interval notation.)

Find the x-coordinate(s) of any inflection points. (Enter your answers as a comma-separated list. If an answer does not

exist, enter DNE.)

Inflection point(s) at x = 5730
972




