Math 199 Mock Exam 3 - 17 November, 2014

1. Suppoese: In{z) =3, In{y) =7, Infz) =9, and b= o2 Simplify logg, (ITL.II) .
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2. Solve for .
; 2
1021 = 1007

To compare the lefi- and right-hand sides, st let’s make their bases egqual. Note 102 = 100,

10215 = 1007 = (10%)* = 10%

MNow that the bases are equal, to solve we only noed o determine when the exponents are ogual. 5o
we: solve 2x | 5 = 2x. This is cquivalent to solving 202 2 5 = 0. Apply the quadratic formula:
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3. ‘Wihich expression is equivalent to 4¥2° = 107
(a) logy(b) —2==x

b) log,(10) =22+ 5

¢) zlog(4) + blog(2) = 10

d) log(10) = bz log(8)

) None ol the above.
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4. Which exprossion 15 cquivalent to §f = lﬂg{:;ml’}?’

(a) 3+ logz =y

y = log(3"x)
&y = log,,(3'"5)

e 1Y = 3"



5. Suppose fr) is a rational function with domain (oo, 1)U L 3) U (3, 00) and:

(b)

:I]E:I.:. f(z) =0 - I].L::I;I. = —D0
. l:mmf[:ﬁjl = =00 - I]i::.;j* — 0o
I].{:I:I.I Jilx) exists . f(0) =0

What are the horisontal asymptotes of the graph of y = f{z)? Express your answer as an cquation.
If there are no horizontal ssymptotes, then write NONE. NONE

If lim f{z) = ¢ {or lim f(x) = ¢) for some oumber ¢, then the horizontal asymptote is given
I 0 I F =

by lim f(r) = ¢. However, sinee in this case ¢ = oo, there is no horisontal asymptote.
I ror

What are the vertical asymptotes of the graph of y = f(x)? Express your answer as an equation.
If there are no vertical asymptotes, then wnte NONE. Vertical asymptote: © = 3. The candidates
for a vertical asymptote are the opombers not 0 the domaim: namely, = | ard = 3. Sinec
the function docsn't blow up to inbinity at = 1, the only vertical asymptote s at = = 3.

What are the holes (removable discontinuitics) of the graph of 5 = f{z)? Express your answer as
an cguation. If there are no holes, then wote NONE. Hole: = 1. Simexr the function doesn't
blow up to infinity at = I, but this s excloded from the domain, it st be a hole.

True or false: fx) is continnous over (3,4). Troe: rational functions are continuous over their
domains, and (3,4) is in the domain of f(z).

Sugpest a possible rational function for f{x). One answer (of many):

=z -+ 1)
- -
=) = 2 e 3
oime: we exclude = | and = = 3 from the domeain, these values should be the ones that meake

the denominator of f{x) cqual to zero. Then the denominator should inelhude factors (x| 1) and
(x  3).

S T 3 is a vertical asymptote, the factor (z 3) shouldn’t “cancel”. Beeaonse the sign
changes at x — 3, the factor (x 3) should appear an odd mumber of times. Sinee = lis a
removable discontinuity, the factor (z | 1) should Seancel”™.

Since: f{0) = 0, £ = 0 should make the mumerator equal to zero, so  should be a factor of the
top. The function goes to infinity as © gets larpe, so the oomerastor should hase logher degree

than the denominator. Sinee the inction gocs to negative inhmty s @ poes to pegativwe mbnty,
it should have an odd momber of teromes.



